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Freface

o Qmran, 1988

The Omran CE0D PC alfers oo eMeclive way [0 duismats many ypes of
processes such as mansacludng. assembly. and packagdg, [ save Hime aod
money. The PC i lully aqupped with lacliies euch a% pregramiming Insinic-
tone and dala areas, 1o conlrol ihesa procasses dirgslly, or remolehy . Oisirte-
utad conbrol sysiems can te desighed e aliow aonlrallized mondonng and
superyIsinn of several separale controlled systenis. Mardlbring aed Supereis-
ing can alze ke dang threugh a host corpuler, Sannecting the contoted
syslem 1o the data bank. Thus, it B poessible 10 1o have adpstmenls in Sysiem
pperafion mace avtomaebcally 1o cuwmponsae for requirgrment changss.

This manual describas the charagerislics and abiliies ot the PC, as well a5
1na aspects of operdlion and preparalan 1hatl cemand ananticn. Balare
atlermpling 1o aperate 1he PC, thescughly familinze yoursell with the ialarma-

Tion comained herein

AT r'rgh|5 rgeyrend. e pan:-nf this p.kblication may ke raproduced, stared i & ratneual
eytlam, of fransr-led in any ‘orm o By dny Means, macranical, alecronic. ohols:
copy =q, o phese s, without LR prior wniles parm zgion of Qmen

Mo savanl habaliy iz assumed wih repeet 1 Mg uge of e inlormalken containad
ham i~ Morecvar. BAcAuss Smean s sonstanihy siviag 1e imzrava s high-gualily
oG ucts, tna imomalen cantanad in L1s manual is subjed 10 changh wilcul telice.
Futry precaulion has bogn fahon a1 1he praparaten of this manwal,

Hawgdhaloss, Dinmon assumas ro redpsnsibihey jar ashees o amisiien g, Nedhar is ary
lizability 2saurnad ler damages rasullng [nom thy usa <l he iclurmaion canamed in 1Ris
publication.
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Catalog Mo
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Carrected Catalag No.: W131-E1-14

Date:

April 1995

Thiscorseticns insar 14ts corractions mads 1o this manual since i was printed. Snby correelons
that affact 1M proper and elficiurt operation of the device are sted; iner charges, such 2%
thase in spelling and syntax, have besn emitted.

Plaass mark your mapruals 8o thet Ui correclicns ace noted on the pages corgomes], and then
satulCl a0 ary requirsd pages Trom tha Corrections inscr 19 The rear of 1he manual

« Pagu2l

Add 1ha Inlkaving subsection.

1.1-1 Battery-free Operation

Trmn i 1lng
L LE]

Oiperalivn withoul 3 batery is possils by placingihe userprogram and K0 eble

Aata o PROM. Mo L following praceuticns before attemplng bafery-free

aparation.

Cids will e ha nodfled as dess riked belowwhen operallng wit o a badteny or wilh

g discharged behary.

» HR Brea. TiC area (present values), and Ok aiea value vl net ke pressnoad
durng power irdereuptiors.

o SA aroa Jata will nat ba stable duning powar mlerniptions

To pravent problems 1hal can ocourin fho abevedata, wiite the klkawing instrue-

lians inta the boginning of the user program ta clear tha losd of nontrol

(SR &014) and the data rewenticn flag (SR 6012).

i

1.2 1.

hddrett | Inptroeton Liperanu
AT ERES LL BLIE
e =R R EER ]
o HREEF
“w Ed
3

@ tha fallowing procadune 1o write tho PROM,

1. ‘®rte 1he user program 1o 2 AAM Memory Urd,
2. Hegisterthe 10 1able wsing the pracedure on frags 24

3. Transfertha VI mble using the procadurs on prge 33, You ean spacify urs
Ing e trangter procudura net 1o delect low batlary voltege as 40 eorer.

4 Tenser the contents of 1he AR 1o PROM using a PRCM witler.

+ Pages 83 and BE
Auli] the fiollgwing nabe.

Mote HR, T4, 2nd D8 arsa data ic backed up nuring powar inlorupticns via the bat-

tery 11 the GPLL 1 hisaattery is missing or the voltage i3 1aw, HA, T/C, and Dk
ared data may be ezt during powsr NEMUPDONS.




Correct! ons. ."nse_f_'t: Wisi1-g1-1A

+ Page 184
Add Lhe isllowing mlormation.
FAL nurpbers wre resurded inmomony as they coceur The sartents of e 1hree
FaL rurnbecs i rnarmery s a5 folkoerg:
Tst FAL number;  First FAL nurnbsr 10 b guneratad.
el FAL number. Smalkest FAL number of al FAL numbers thal have
been ganaraled larger than the (sl FAL number
3rd FAL number  Smallest FAL number of al FAL numbers il have
been generaied smaller than the first FAL nunmber,

+ Pagq 189
Addd the lzliowing mote,

Mota if tha [ntedligeed 1100 Lind is busy whan WRIT (57) i scecuted, emecitian will ot
bed carmind Ut Ut 1 nest o wharsthe Lnit ie not busy. Use a sel-holding bit
b ensure thal he execution condiion for WHIT (&7 reonaing OM watil 1 s
cneuled.

=« Page 192
Add 1he fallowing note .
Hota [|fthe read dala is not reRdy of the Intelhgent VO Unit is busy when READ (48] i
axacuted, execution willnetbg camied et unkd o leas the nest szan. Use a sall-

bk g bit b mrisure That The sxecution condition dor REAL [BE) resewims N wsil
il is ez couled,

+ Papes 222 and 223

Add the {ollewing areor to the end of tha table, All ecdmmns nel glven delow are Blank (—) in 1he 12ble 5nd have
Been gmittad hara,

Rern Errar display I Main cauxe ol arror Correglinng

Conwadictory made seflicgs | WODE SETTING ZAR Tre PrograTiming Sangolt | Sal thn Fragamming
switch 13 mod 981 1ar ke A4l | Cananla switeh lor e koat
limk; whan a FHogt Link Unt | [nk and then input the
PEZAS-LE1C1- P BT pasaward.

LE221-EW1 5 3110 the

hrxt I'r's mode,

« Page 129
Aded the Jullowing CFU Eaciplana Pewer Supnhy 12 the table.
Marme i Ramarks | Sodel
C P fackplany i 24 W0 Cutpul: T4 a1 EYTC | E%n PEL13E
Powar Sudy
= Fage 237

Corract the madel number of tha Perphaeal [ntedacs Unit o G2 BOH-1PODG.
Celata all of the GFC modss excaeol for the 3G2CE-GPCOA-E,

+ Page 237 and 222
Add [he tellewirg indormalion on the moat coreenl Suppard Sottware [pregramming sofraars),

LSE Thae rreeed currord werskons af tha LSS are the CEQO-RFT1|-FUS (20 57 disks)
and the SEM-EFA12-EN3 (2HD 5 5" dinks),
A1 The mest advanced Support Software clered by QMAOH 15 Lhe 3YEMAS Sup-

pod SoMware (S55; CHOO-ZLAAT-E, PHI 3 5" disks). The 555 runs am an
[EM AT or compalble and supgorts both G-senes PO and SV PS.
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SECTION 1

i

1-1

Belay Cirguits: This chaplar ietroduces the major sleps invalved o peagramming U your are
The Aeols of PClgnic  conlident with relay ladder diagrams, you may sk over 1-9 fgaslc Frograme
niirgy Instructions ard 1-4 Programrming Technigues.

 you're an olg hand al reidy-besed canlfal sysiems, you'll hnd & (e [hat's
{ammiliar an the way the Programmablea Cortroller [FE) warks. TRIE & Becauss
1he clrowits and internal kegic ¢l 1he PC take the place of 1he relays, fimers,
counters, and othar laimedy discrate davicas, TRE a8 4] aperation of the
mac hirsery takes place as if thuse discrele dewvices werd 514l in place, but with
a great deal mare flexibilfty and relighil iy,

Even though there aren't any aclual discrele devices within ke PC, fhe

symbols ard oiher artrol sonceql s osed 1o dé =cribe Lhair operation are skl
m used, These ase the basls of ihe relay lackder Jiagram prog rammins] engthed,
This chapler has tegn wrllen an the assumplian at you aqs i@amil-ar @ th
relay ladder diagrams.

Relay Terminglogy ws, PG The femmunckgy used throughow! this marual is shghtly diferend rem relay

Termlnology terminclogy, but the concerts are e same. [n13ct *he A3 areas are even
named with relay W@mnology, Haler to Sachen 3 10r deta:lz on 1he name arxd
PUToes of #ach area,

The lellcwirg shows the relalonshp Betwcen the relay termianciagy vou may
be ugad o ard the PCemninglogy wsed for Omrcn PCe.

Relay Pe
m aritac] )+ X
) el ' Gulput
rolay [

[ aller words, e npots and dutfuls redemed 19 W renan 10 programming
arg e bs ceterrad 1o i regard o dela areas. Thig is 17 sare a3 & relay coil
! Derirg an guipul, 4rl Lhe 2ame relay's omacls beng inputs (swiches; 1gr
¢lher devicas (Mol that whase Ihe waord "2einl” cocuss, it refers 1o ar ectJal
poing ora il anachec 19 1the PG

’
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1-2
Basic Programiming

=leps

1-2-1

Asgasqing tha

Control Task

[npu b Output
Aequirements

Sequence, Timing,
and Helstlonshlp
Asse sxmernl

To credte a PG conigl progeant, ialléw (hesé basic sleps

1. Dalerming Wwhat the cantreied Sysiem mist go and inwnal erder

2. Assign input and output devices to PG IO s, That ks, desgnate the
cxlemial ceviees 1hat will zend Signals o and recene signals fom the PG

. Using relay lagder symbali, draow A diagram Lo répré e the Sequence of
reguired opara1ions and their ster-relaliananips.

4, I & Programming Consold i used, cede he 11dder symbols kila a list ol

mnemanis inslreclions 5o that the program can be snput 1o the CPLU

5. Translar lnase wnltan Instructons 10 the CPU va the Frogrammng Son-

gais, 1ha GPZ, FIT, or from a host computer using LES. (Reler 10 Appendix

A lar @ brigl cxplanalan o these 1enms.,)

Chuck lor prograrm arrers.

Correc] the arres By Chargung 1ha program,

Exesuly 1ha program and (est i 19r execulian ermis,

Corracl the exaculion arars By Shargiry the Brogram.

Lo ]

WAoo

" The remainder af Saction 1 will locus on Sleps 1 1hrough 4 .

Agsessing the cordeal task =, ol courss, a highly impadani pam ol zeffiingup a
PC conialled system. Tone PCs lenkihly allows & wide latitude In whai
operalicns can be camtra lod, and & Few they can b conlr:icd.

To apply Lhe PG 1o 4 cemrol sk, first dewenming 1e SyStem requirgmenss,

The first thitey that Must be aiiecead 2 hg number of iNpad ang SRy poit e
Ihal your Syslem wall regulre This is done by dentiylng each devlce 1hat s 1o
eard an Ingul signal Lo the PG or which 5 10 récaive an oul put segnal irgm the
PC. Egch Input &F sutput poirt must Lhen Bo assignoed an 140 bit,

Keep Inomind that the number of 1O bis availabla depends orihe PG syslem
carfiguration. (Exa 3-2 10 and Intamal Aeldy Ared 100 mone deails.)

Mext, delerming 1he sequence in which conirol operalians are Lo coour, and
he relalkec iming gl the aperations. [dentity tha physcal relatonships ba-
tetan the caniraled dovcos as wel a5 the kinds of resporses thial soogidd
DCCUr Dataean them.
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%

Far instance, a phaloslecing swiich might be iengicnally ied i a melgr [
wiy of & countar within the PG When the PG raceives an ingae Miem a swilch,
A slans the malar. The PC chops Lhe tolor whan the counier has recasved fa
input signals icorn 1he pholoe leciis swilch.

Each of the relaled fasks must be similarly d2termined, from the begirnng of
the Saniralled aperalion to ke and.

Hzwing made this Ga3essment, you will be ready 1o go 1o slep 2 of
programmsg—assigning the input’autpdt devices 1o 1O bits.

I trouptul The PC ugas the congepl of VO ehanrels. An 150 channel Gonsiuts of 16 bits
Arslgnmenis
Thiz four digit number urad to wdantify an G bit, 2lsn kown as the address ol
IP2 Di1, ¢an e broken down ko 1w pars. The eRmast two digits ider ty the
charnel, & the rghtmost to digds erddy tha bs wilhin the channel. Sse
the discussion gn addrassing canvertions in 3-1 2 Asslgnments and DAty
Areas,

Assighing NoreliO IR Blts Bt that are ool used lo gracily send ar receive signals b or fmm axiemal
davices ungtgn ke the wlernal relays esed in 4 celay contrel pnsl. They are
usad as datd process areas it comdrallng other bds, timers, and countere.,
Assign the e mlemal relays” orwark Dits when you assign 11D bits durng

.| Slep 2.
m Assigning Numbess to ldmantity fimes and courdars widh B cumber thal ranges o 009 1o 127
Timers and Courters When assigming timer and counter rumbers, be earatul na[ 19 uss (he same

Temaracourtgr numiber kar anather irercounler. Forexamgla, 1hass SAnnst Be
& Timer 001 and 3 Countar 001,

Whan vou're imshad assgning the VO Bg, work B33, and fimers'cauntare,
preceed 1o [he naxt step - drawlng the Tadder diagram.
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1-2-2

Drgnwing the Ladder Miagram  Once you hava delermined which dawess am 1o be cantreliad, how hey relaie

1-2-3
Lomvaning the Ladder
Rigaram nig Mremonig

19 gach cihar, and the soquance [or Uming) at which the corroled taske myst
1aka piace, write 4 ladder diagram.

Inthe ladzr diagram, use |he icur-digil addresses that you Asshgred 1o [ha |
© bils and work bis, as wall as the IRrea-digit numMbers you gove 1o the timers
afwl coumtars. You'll also use relay symbale such as the foowing.

[ 1L
[ s

Fiefay laddar term- nemmally open conacl
PG term- nammally open) input

Lr ‘
| £

Ralay ladder term: nermally closed conlact
PC lerm: fnoemalty thased) irgut

O

Helay ladder term: cail
PC lemm: cutput

When yolt have [inished weiling vour ladder diggram, the next stepis (o
cneode the disqram into a language tad the PO can Lhdersiand.

IV'yews are using a Graphic Programming Conzale, LSS, of FIT [See Apmerndix @
AY. you can diregtly pragram the PC e ladeior diagrarn e, Hawever, of you

ara 115ing the Programmioag Consalg, you must eenved the lgdder diagram inig
mnemanic Gode Mrerronic cace consisls of addresses. Inetructions and

dala.

“Adorosses” in 1S conleal retar 1o program addresses - [poahons n Lhe PC's
program rmemery wherg ingdructions and data are slored. Instructions (o] the
PL what o di wsing |he oparand data that Tollows mach instructian. Each in
girdrtcn ie 4 s19g it ihe progiarm, and aciress nuMBE-S provide & way bo
reference siaps.

When programming, the adesesses will automalcaly ba cisplaped and do nm
have ta be set unless {or sorme reason a diflgrent locaticn is desice 1or the

pragram,




Baelc E‘mgrmmm!ng Blspe ] ) SECTION 1-2

For axamphs, [et's conslder & min-pragram 1hat ANDE fwhd inputs

Here s 1ha [adder diggram 1or thes.

Addreas Ini:tru:’:hni Data

| trest e oo ' LD accs
(=)

| - DCn1 AHD accs

[¥]¥ ke : SLUT 02c5

wus | END (1) | —

Firs1, Indazato the haginning oi tha program with | 0.0 our 1scder disgram, he
bz bar represenis LD, Thus, this instriclanis dlways used when the logic
lires starls frorm the bos har

Bacause 108 bt input on the AND Eircult must 58 Siored a5 fhe data fer L L,
vl w it 1Eis dewen o the Sdata™ columm on our skl In our example. 1his dale
ik G5,

The ngxl glemen o (e [2dder diageam is AND  The Jaia 190 &ML S the
numbsr 353 igrued 1o Jhe econd anpal. 0 thas gase HICG. Gnaur Sheel we
wite s maxt to AND

Hext we need CUT 16 aulpul the resull of the AND inpdts in Sur Sircuit, YWe
write IS instracikin and casnate Ike outpul 1o which we wanl this sgnal
senl, Wa've choien Lhis & he 0205 and have wilen Lhat a2 Lhe nexi entry on
tha shael. Any 150 bil wsod wiltt DT et correspack] B oan VS Uil mourdad
1o 1ha PO,

m Finally, we program EMND ta lell Ihe PG Lhat Ihe peagram |s cwce.




Elmgsdoe F%mmmm«y (REirailEng SECTION1-3
N

1-3

Bagic Frogramming

Instructions
(LD, OUT, AND, OR, NOT,

gnd END)

LD and GUT

AHD

OR

NAT

EHD

1-3-1

Eacepl for EMD, cach of Ihese iodwpensable inslmclicns has a corespanding
key o Lhe Programming Sonsole. To entar L D, QUT_AND, SR, or MOT,
simply press 1he appropriata key. FMIis pregrammed by prezzing the FUN,
G, and 1 keys

LO starrs each lagic ife arblack. When a Rgic ling slarts with an MO (fer-
mally wpdng inpul, use LD, Uze GUT for autputs.

This is used o serally connac! two or moee ifpuls

This is used o cormect bwo or more inpuls in parallel,

This imverts its inpul; olten used o form an NC {nomally cleard) inpaut or
Sulput. MOIT can B4 used with LD, DU, AND, ar OF.

PN 5 al%0 used when proxramming diff eremiated iremciions, Aelertn
Seclionnd-1-1)

This IndiCates the end of the program 1 you 1arged bg anelude EMOD, tha pro-
gram il rot execule ond the prgr message " NG EMD [MET™ will be giz-
played o e LSO of 1he Frogramming Console,

AND LD cannects e Blacks in sarled. Inoother werds, AND LD bagnsally AMDE
twp blocks There 15 no bmil 16 108 fumber al Blacks thal can be gonnpsted
together in seres with AMD LDz,

......................... Addrass Ingiruct an L:ATE
wme - cmm G
1 11 - @ i1 Lx acad
i Lo | acd OR hool
______ 1 LU i
T i fafu = L ufuluky
i) OH HOT pon2
Qoo AMNG LD —_
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regraamt ey JrostronetiGne SECTION 1-3

Koy Sequence

AND LD MWRITE
-+~ B HF

The second LD is for [he lirst inpu in 1he second block. The AND LT gonngcks
thage two blocks in senes, There are 1we ways o connect blocks i series,

@)

:
i
:

Ju—
—_—
T
——
—

Coding Melhoed #1 Coding Methog 22
Addraaa | insructlon *  Data Addraas | IngirUctian Outa |
ooz | LD 7 atnn | aoc |
r]elr) OA NOT o0 01 R MOT o]
ooz | 0O MDY 0002 Qo0 LD MOT Lo
Qe Dt (il Tus| SO 2R k)
Q004 ARD LN — pad LD nooa
oL Lo aaa4d n]ali = £R QoS
6 on (RO ' '
0T AR T — Y B AMD LD —
el kS AND LD -
Q14 QU 0530 !
ool4 ouT DLoD

Lising the firs! coding methed, he number 4 AN 0% @ unlimiled. YWhen
AN LDs are used as in method 2, though, the telal umber of the LD and LD
NOTs balora the AND LDa ru2i be eighl or lees. Therefore, f rine gr mong
are resuired, use the firgt Codding method.



Il e emns

SECTION 1-3

OR LD QR LU connacls teo blocks i parailel noelner wd:ds. CNLD legcxly (Hs
twe bisgks Thare is ng ImA 1 1he number of blocks that can be conneated
together in parallel with OF LDs.

BRI T, | Addrass | Inttruglion  Data

: [ 1] oc1 =

'“_"1' f_- @ e Lo nono

o aoa- AMD NOT 70

2 e Ve | —- .-
DCHE N | raaz
ok i AND bt
ooid ORLD -
CLLs |-E-UT (el |

Kay Sequenge A LD
< W H-

the second LO &5 bgr the fast iput in the second atock. The O R LD sannecs
these: lwe bscke Jn parallel. As i the case ol AN LD, there are twe wiys far

Fus I DC gone.
Ty @
. - el
S
i
Coding Methed #1 Coding Method §2
Addrass | Inatruetion | Data | Address | Instiuction | Data
e | L 200 oons | LD 9944
ooal AND NOT 301 nonRl AND NQT 00g1
D62 | LONOT ace2 [ woe [wwor | ooz
po0d | ANDNOT | onid oo | AN wOT | ooon3
oed DRLD T gons | LD md
Geoy | LD 2004 [ oons AMD ' cooes
uion AN CO0S ;
pooy | oRLD | — 003 DHLD —
: : TR
L 02 ] ouT Qs
t £a1g T 801




g gl E‘Mﬁrmmﬂﬂg] Iratry etlams SECTION 1-3

AygEin, (e same resinchon applics as o ihe case o AMD LD, Using the firat
coding meihad, the aumaer of OF LOS 6 unlbmited, ow wehon OR LGOS ars
uzed as o meihad 2. the 1atgl numser of the LD and LD NOTs befare the R
L.Ns must be pighf oress. Thierafora, § fica or moca arg regquieed, use e Tirst
coding meitod,




F’ﬁ@ﬁmmrcmnmg L eehmlgass SEGTION 74

1-4

Progqiammin | The number of inpats in seres or parallel s unlimiled, Tharetar:, vea ag m any
hnjgure iNplHe a4 regquired Yo conhgure & clBar ot Moie that any inpute an hridging

Iines canndl b2 programmed and thamfars must b aliminatad.
Tha bridge sircuit (1] shown belaw for B2ample, should he replaced with tho
Lo civcuit [#),

@

Since Ihe rurrnar of limes. O Bits, wark bits, aud Bmersicauntars can nie psed
35 INEHIS i3 Rol imAsd, use them as many fimes as requlrad 1o simplity yaur
kragram. Oten, complicaled programs 2% the resam of altempts te reduce tha
number of Gimes & bit is usad as an inpat.

Signals alweys tow from e et brs Bar 1o the fighl, ana the pragram is
aways seanned fram Lhe tap o tha botkam,

A loge line carnel slar with an oulput. Lise 2 rpmally QN SA &t if M 15 neces-
sary 19 Rave an gulput atweys O,

XK@ =+ @@

10




[ r@@mmmﬂmg Tl n!ﬂm—g SECTION 1-4

Each kxgic ne starting from 1he 18t ous bar mwst e wih an QUT, aliner
courder, ar artinstroclicn, The [ne canrat @rd wilh an npat. Latike the actual
cwrcuil disgram, the nghl Bus bar necd ned Be wrillen inla the [addsr diagram.

T e )
[L--
i
AF—iF @)
l" - | WA
LB o=

Birce the imers'counlars must be assigned numbers from a range of O0D 15
127, & convement way Io make 1his assgnmeant is 1o begin 31 cne ene of the
range lortmers and ihe ciner end for counters, This helps 1o prevomt use of
Ihe same rurnber for both a limer and 4 counler.

Timers'courters cannot dicectly produce an exlernal oulpul sigral but must be
programmed toam aud fmn with CUT.

The sama bt number cannct ba assigned as an output maore than cnea.
However, an outpul bil can be later used a5 an input as many limes as ge-
e,

tha pregram is sxacutad from the first program ackiress 10 the st END. This
legture can be used fortest yns; divide Ihg program imo several bhocks by
insering EMDs, then execute (he program on 3 block-by-bioch Bagis. Whean
Ike {irsl bleck has oeen checked For corracl sxeculon, delete the fizsl M0,
Contlrwe this precega wokll tha pragram has baen complelaly tesiad.

"'H-_. e worly) [
[ o] B J EMD
; . . . L . —— ]
EM
- FMED o
—’ ENG

11



E“mgrmmmtwg Tyghmlguds SECTION 1-4
“

1-4-1
Frogram Qroanizaficn

To grganize the code [or the ceoud shown above
(1) Dreide 1he clrcuil nba smail Bk (=] 1o [,

™

”m -
ot Lo e
1] o
—]
e —

e

T

(2] Program each Dok from fop 1 belarm, then frem let! bo
righr.

Yoo g1 | [laam 1mm ¥
= [N B =n ]
g Y , b ol |

;

T Il poce
T
0 s L )
I 2
=
e 2om Il o
AT —
A MST 900 I ™ TR

12
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Jdneimdan e Code Address | mEirucdlon Dals ]
[e] OOEHY LE ey
[ onnt | AND b1
bl | ooz LD 1z
e} AhD 1001
[ wer | GRw —
[ oong QR 0330
@) | ooos AN oo |
Loy ANO NOT L+ |
[u] Qo8 LE: | Dana
Qaos AMD - I:II:II:I'.:-_
] —:..;.1.:. . oR (WThs
w0 aNDiD —
(v 11 ajlhp 5 00
1-4-2
(1) ParallekEorces Clreult Te program a paraliel-soeios ciraud_ simply orogram jhe parallel ¢ircud blocks

hrsl, and lhen the saries circuil blocks. In the follawing sxamplz, lirs prograT
baoack a, Lhen bk b

aen e i cam Aderass | iasceuelon | Date

()
e Lo oo
11 Qoo AND HOLHD
I'" _ l | Jon2 R g2ac

F = [ B, |

3 ARLO ululule
] 5554 AMD NOT | D00
Q33 ouT DZCA]

13
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Sarfes-Parallel Cirguil

14

To propram a scries-parallel cicull, divide he circud Inlo the saries edreult
tikgcks and parallal ciroud hlagks. Program each black and than combine the
BhocKS irme pne circuil. In the lollowing exampls, divide [he owtuit inlo thacks a
and b, and program cach bdack. Then combne biocks 3 and O with AND LD

=)

4 ey
vl
il

| ! o0
11

f— —

Address | mstrueilon Data
lalx ) LD aoag
8231 ANDHOT o001
i LI oaog
6003 AND Wl
cee< | OR 2201
il OF GOC4
aoneE | ANG LD —
0ooY QT D2 |

Thi paralkel circuil block of the s rles-paraBel ciroit shown belpw can aleo b
Evided imo twe Branghas. Inibis case, program blogh g ard then blocks &1
A b2 in this order Then combine blocks b1 ana b2 wilh O LD, Finally,
comibne Block a and block B with AND LD,

Address | Instruclion | Dals
Qi L KOT iy ]
Lo AN £00
Q4da LD naoaz
003 AND NOT aon3

) aada LD HOT DODs
nODog AMD N2
w06 | OALD - |
et | ANGLD -

| Qogg _-DLH [F a

¢




Canracling Farallsl
Circulls in Sarles

Pragre mming Toshnlguss ' SECTION |4

Ta pragram two or mere parallel cieou? Blocks In geries. firs] divide tha entire

circuil into the parallel circun DICCKE. Then subdivide zach paralfel pircuit block
inta the individual blocks. Program ageh of the parailel &rduit bloshs. ard the:
combing them n £enas.

ly b fibaw ng examp |8, prograrm bleck a1, and then black 32, Then combow e
bt blocks wilh DH LU Inbg Same manner, pragram bless bl and b2, and
cemine them. Finally. comblag the fweo parallel sircuit hkocks with AND LD

o Addrass [Inﬂl.ru-r:linn Data

LS W) [ o |

wex con . ans 201 AND NGT noc

| L] 11 1 11 m LD‘ NOT onna

= = 0C3 | AND cead
B P | ontd | GA LG ]

oacs | LD £«

QOcsE AN aoos

ooo? | LG baneE

Ay AHL lilabg

g R LD _

LM Y amMb LD —

£211 ouT aaca

| :j [:H:I—.
HFAHHFA
it g e

A senius of blocks are programmed i Lhe same way. That is.

A-xbhaxfa=0] >c s[arbog) =y

15



Fregeamming Taohnlgues

Compllcated Clroults-A

16

SECTION 1-4
P
o e Addres®  Instructlen Dote
l1L 11
1 11 @
OIic LD X
:Iil:li I:III:IEI » - —
11 11 oang- 11 E
“I’Er“ Tf oong LD ool
o6k axz Qand AND ook
1F 11 DO04 - CHLD _
oS ANDO LD —
DO Lo G
oo AL CoaS
et OR LG —
il Lo CCCH
Ol AND (R
oo CR LD —
o3 auT £ac4

The ciraid below

can b thoupiht of as:

| I: I:I

| 11 11

or 3t
orr ool
! L} L
i—t 1r
[ .- L]
FL
rl

A complicaled circuit can often ba simalilied by rewrkng.
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SECTION 1-4

Complicaled Clreuits-D

e
i) {I'llﬂ‘
™ I
i e
oo i oi) ]
I._
e — [ire e
Ao _|
I-—E.;H -

Address | ngtrustion [ Cala ]
Lalela n] LE» CCag
cool LC HOT i}

(L EHND qaq02
LI LD ooz ]
{1 AND NOT no04
oo LC o]
o006 LD GoeE |
oo AND NOT ooeT
cood SALD -
coed AND LD —
eri0 | CALD | —
ag11 Al LD ]
ogiz QT 205

The elrowit abceee cam he rewntten as.

:
1

;

!

1
I
L

e

Z

TE

L

17
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Compllcated Clrcults © e ot
p "} i¥ @ Addre=s | Inairuetien IJ.'m
e $ ] LD f D00
! . s | OA © ool
- L] T 3y =z
it *‘“""“(’""} aoca | oA . coor
e ey | oR HR e
aocs EMO NOT N i |
pacs | oUT MR ! coce
oocg | TR Lot
20 dicg
oot | AHD T™ | o
oone | cu 0208

Moie: A B inthe Holding Relay [HA} arca relaing is stalus when 8 powar
failure oceurs.

Prablerr Clrouits to be - -
1
Avalded | “‘::‘::": @ _"ﬁ_‘ﬁ’_l o @
Tar -

The grcul n the ieh requirgs one mere program slep fan QRLO) Ihan the
ircuid en the rght. By rewnbing Ihis code, scan lime is saved and program
mermary space & used mare eficiantly. 5

L u
- TS

| ) =0
] 1l
‘ B 1l
1

The circuil on Ihe lell requires an exird Temporary Aelay Area (TH) bt anc
@ne mor program s1eE (LO] than the ginciit on 1he Aghl. Agaic, by rewryng
this code . 50aR lime s saved and program memery 53308 5 used Mera g
CieTh'y.

18
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g

—
—
1

Lg
|
06

Culput 0210 n e ifcuit on e lef canral be lumed ON berause of the
order in which fhe PG execuies e neincions. By ranarriting this cade, guiput
Q210 carm e wurned Ob

T T T @)

® ®
-} 4z e

Im & Srouil wilh @ branch ke the one on the el wherg arai@er input is -
cluded. eiher a TA A Mozl e used ar tha cimruil must e roewnillen a8 shown
@0 thi: TNl

—
-—

= .-'_: & - -——ﬁ—--jl:'_"
=~ ) —] i O

]
4]

The Zircuit ar e af: cannot De prograramed. In crder Lo suke 1IN signais
flow inthe dirgzlions inclcated by the domed fnas, rewrile e sirceil a5 3hown
an e ngka.
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The Programming
Consolo

SECTION 2

Using the Programming Consplg

1hi2 setlion focunes on Mew to s the Frogramming Censale to Prepare the
SY51€Mm Far programiming, 1a enter pregraim dasa, and 18 monder syshon
QPErALIONE ard program s ecutian, If U Ore N3l Lsing & Programming
Lonscle, you can skip ihis jeciion.

Mate: Any o1 the Pragramming Consale eparatons deseroed i fhig secfitn
Can b carceliad at ary henc by prassing 1he CLR kiy_ In some gases,
the CI R key may need Ig Be pressod 2 ar 3 Lmss.

The Protpramming Conuole is the moar Lamumanly gsed programimirg Jevice
t;rihe C500 PC. It IS 8 compact devica that s avalahle pihor 3= a hare e
MRl O 1o dings] maunting 1a the RO

Ladder logie propram ingfrkcticns cgnmar be directly Input through Lhe Pro-
gramming Congsake. Thene are, howevsr, ather prograttuning deviges a.-aUablg
ag liztedin Agpandiz A

Relerlo eazh programming device Operation Marual 1or details abaut its
oeralions.

-—

1



ThiE Frames o (me e R SECTION 2-4

Ihg Kevboard The keyboard o lhe Pragramimeng Comsala iz funclionally divded by key colar
intd Ane 1ollowing four Arraxs:

While Hume!lc Keys These lgn keys And UsAd 10 input numernic program Jata 5uch as pregram
addra sses. Inputou ipul Bt numbere And va.oes, and Wmeaceaunter nurners
and walyes
The NuMmeric keys arg Jlsa wsad in comoinaticn wih 1M Tunelicn key JFUN! 1or
erlering mstruclions wilh lunctian aodes.,

Rad CLA Key 1hig key chears b Cisplay ard cancels corrent Programring Conscle
Dperalions, i g Als0 Used when you kuy in the password ot the Begarirg af
pregramming aperatwns,

Tallow Opardlon Keys These yellow kays ara used lor welling and cerresting programs  Detaded
aplanaliong ofhair Iyncliong are givern Igrer in the seclkan.

Gray Instrugtion Keys Except 1or the SHIFT key on IRa upper right_ 1bese gray keye ang e onag

YOl LGE 10 inGert instauctions ints your progeam, The SHIFT kay is similar lg
tha shrit key of & 1ypewriter, and 18 uged te abdain the second function ol Inoge
kys Tal have bwe uncticns.

The remairer gray keys hawe ronemene names. The funclions of Ihese vyt
are described Dalow,

Uead & setc and enter mstructians with junctien ccdes. Te anfer an insin-
Troen wilh lurilion codw, prass the FUM key and then the appeaprizle numerizal
valur. Instruglions and thesr function codes are lislad in Appendic C

FT Lmers a shift register insiracion,

Ivaris Lhe inatrucsiaon Belarm il OHen osed 19 larm g normalty closac input or

E 2]
-

DLARLLT.
AND . . .
i Enters a kgical AND isins1ion.
_'D”g Erers a kgical OR inslaction

22



Tha ﬁimg T2 rﬂmﬁng @ ' SECTICN 2-1

Enters courter insbuchiens, Aller CNT, entarthie coumeaer and data

Erfers lead instnicligns,

o8 %EE

Erders oulpul ins rucikons.

TIM Enlers mer instruchane. Afer TIM, 2nter 1he Limer daia.

-

[l=ed tn specily a TR i,

-
=)

Uscd 10 speciy thwe LA araa.

Lisart by spacily Lhe MR ared.

Used be specily the OM araa.

Uzed o spacify a channat.

Lrsed 1a search tor a bil.

The Moge Switch T select one of thres cperating modes  AUM, MONITOR, ar PADGRAM —
use tha mace seilch.

In RUN mode, pregrams are cxccuted Whenihe PG s swilched inta thig
mede, it beging contralling Squipment according o 1ne prEgram nstruciens
wiittcn i ils program mesnory.

Mote: Da not Icayve thie Pregramming Consoke conngcted to the PC by an
cxlenzicn cehla when n BUN mode




Tha F'mgu*mmmﬂﬂg Donaaks SECTION 21

Mode Changes

2-1-3

<5

il

Wi

MOMITOS mode alkows you 10 visually monilor in-prog ress paogram execu-
tion. For inslarce, it you want 1% check Lhal A gamicular inpu kil iz i Lhe
correc state ab 1R righl fime, yod can maus b iR progegm sderess (61 slep!
that raferanzas that input bit. In MORITOR made, VO processing 2 handled i
Ehe saree way as 6 FUN made.

In PFROGAAM miode, the PC does nat execute pregramsz. PROGRAM maode &
Ecr creating and changang programs, cleanng program memwsaey, and regishi-
ing Ihe LD Latidy.

The leMawing sdualons caose the PC mode (o change:

(1) Penphecals not connegtied
When power is apphad (& the PO witheo a geripharal dévicd cohnased, (e
PG is autemalically get 1o RUMN mode.

12] Peripherals conmectad

It e Programming Consale i connesied 12 1ne PC when power is applled.
the PS5 gel 0 thie mode Indestod by 10 Frogramming Censolg's mods
selecior. To be anthe sale sldc, make swre tndl 1he P |5 in PROGRAM
i whe 13 applying power, inCase thang 15 8N uNENowh Eicgram in
RIRIrAT LT iy,

I g dewige suth 35 & Panpbesal Inlenase Linit, P-ACK Water, ara Primer
Inlerface Unit is aliached to the PG wihen the power i iunned oo, the PG s
autemalkally sel o PRGGREAM more

sole: 1 the PO power supply 1= already bumod onwhen ary penpheral Scvine
15 alached to 1ha PO, 1he PO siays inLthe sarme rmeda il was in batare
1he perpheral cevice was attached. The mode can be changed, hough,
d the Frogramming Cansalke is anached, wilh the MODE seleclar on ke
1raal panel ol ihe Frggramming Consale. it is necessans 13 bave Lhe
P2 im PROGREAM meds, {Tar ihe P-ROM Wrder, Pririer Tntgrface Linil,
etz.], be sure 1o salact this mede belore connccting By penpnea’
davica, or alternalively, apply poser 12 tae PZ aluer the pesipheral
device is connected.

Qn e regr ol 1he Programming Console Case, on tre rghthand side of the
aulgrndl Connasher, 1hend is & sMall Swelch lor S¢lccing either Japaness or
Frglish lang.uage messages lor display o dhe cansele, 1is 135195y 5t 10 OFF
which cAuses Fnglish nguags rmeysz2ges 10 be Gsplayad.



Freparatlas for Program ming SECTION 2.2
N — e e

2-2

Preparation for

Programming

2-2-1
Entering lhy Pacoward

The Ipllgwing saquencu of oparatlons will ke pencrmed befare beglnning
aciual procaran input and excculion.

Sl mode selesor to PROGRAM mods.
Enter passward.

Clear program memory.

Regisler the 110 tanle

Fariarm checks Lnid gl Eriors are aliminated,

Each of hese aperations is described in detail in 1he fedawing subsections,
Fxeeph lor password eniry, a0 of 1he ollier aperallans ara regualarly used
Programming Consele opeeations, All operations shaukd he done in PRO.
GHAM mads unless ol herwisa noled

To gain azcaes 1n the PC's prog ramming funsliors, you mus first entes 1he
passaard. 1he pastword prevents unaulorized accoss Woihe progeam,

The PL penmpls yol 105 a pas swond when powaer is first applied Lo e P or
allzr [he Progiamiming Consale hag been connegied 1o the FC. T gain
ALCeES lo the spstem when the "Passwerd!™ messane appedrs on th cansals,
prass the CLR and MOHTH keys.

(TROGRAR S
CLR PASSWARE !

M {F‘E:ETF:!:H-‘J} EZ|

I
Indizates the mode set by the mode selecior switch,

Mote: The Frogramming Consele displays the surrent made in anaka bracke:s
{=1, Bo surg thai lhe PS5 in PAGGAAM mode belare you snier the
passworcl Then. atter you anier tha password, you oan changeo the
mode o RUN or MOMITOR with the made saiecio.

25
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2-2-2

Clagr Mamipry Lising Whe dear oporatian it is possibla o clear all of part of 1he IR, 1{R, DM
and TG areas. Unless otherwize specilied, the clear cperaton wil clear s
MErmery arcas above provided 1ha) the Memony i shached 1o 1he PCis 3
FAM LInib or an FER-ROM Unit aod the wrde-anable swilch is ON. If the wiltas
enatia swich is LFF, o the Mamary Und ie 4 ACM Und, program memary is

0ot cléared

Beltore Begifning to pragrar or when Inslalling a new program, clear all
arcas,

Kgy Sequence
PLAY
L L e o —- rl- .

L e [ Aoy |- | [AMiAl

Clar

—— e E ] — oo Falaned ¢
: prizsod

tnitlal Clear All
@r J
PLAY |
2 rer |

All clagr

. .
w AGHLAEM  CLE J
EMN HR  CHT DM

26



F—"wﬁErmﬂﬂ@n o Fmg mrﬂm!ﬁﬁ SECTICN 2-3

It ie possibi b retain Lhe data in specitied areas wien ela 2ring meory To
retain Ihe data n any ol HR, TC, or UM press (he appropriate key aker
erdering AEC/RESET.

ILis alzo pessibde o relan a partion ol the Pragram memary fram the begn.
Rang to @ specilied address AHer pressing e RECIRESET key. specty ine
IN3L address (o ba ralaned

For uxample, 1 leavs the program data frem 0000 to M22 urouched, byt 1o
Clear the ackresses Inom 0123 e the cad o RFOQFERT Memony, koy in thy
address 0123 aftar precting lha AEC/RESET by,

Mtz 1. A warning will sound when the MENOCY Cladr pueratan is haun.
? Ia migiake is made during inpuy, repaat 1he operation from CLA

Cxarplg;

Loaving the TC aras
uncicured angd retaloing
meinary up o address 22

s
reav JIRAELENS ]
Sﬁ_l

e

BEAOMEM LR =
HE DT [

WMEBHEHMEH CLE ”

St

l i [
FE B1Z3IMEM Do 7
L L5

MERaMHEN LR
EML: HF [l




EﬂrmEmmin@ﬁ tg? Pregrameing ' SECTION 2.5

2-2-3

Bagigtering the |0 Tabla 1he 170 Table Regishiaton operation wees the ypes of VO Uils conirolisd by
the MG and 1he @ak locatons of the 1S LIRS ino the 10 table M Imary areq
of the GPU ., It alse cimars all 140 bils. The 163 lablz muet be registared beforg
PrEqramirmanG Operations acs bagun. A rew B0 Fable must 315 be regisicrer
whengwer 1'0 Lnits ard changed Decause the prawaus 110 table remvains in
mamary,

G Table Aegisiration can be perlurmed cnly n PACCRAM Mode.
The 10 verdization error messags, U0 VES EAR, S will nppear when slamesg

Arapramiming gRac@ians or aher KD Units have been changed, This erraris
cleared By rémislznng 2 new LW takle

D-0-828--00) ) -.

|ritlal U Tahle Regisirailan
Irilial dear all

'

SIayaka 1

CLR
£

aeAE
FIIp ¢ 55

% DHFJEE._-_';Lil'-_rE:L WRIT |

- Flegister 1D rgole

FESEI 0TS LWELT

TEG

’ T a an I_GTEL METT
|9 “ ?\ 1 “ 3| =
[ | ST13%
M ooanl OTRL URIT

T ]
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EFQEEFEEIE.‘T Ior [Pr@-armmmmmg SECTION 2.2

2.2.4

Yaritying 1he 'O Tabls

Key Sequence

CLR

FUN

Meaning af Dizplays

The VG Table Verdization gperatonis used 1o check the Y0 table reistered
iy mEmory b tee i it malzhes the actual sequense of 10 Units mounied. 1he
llrst incsnsiency discavered will b2 displayed 45 shown bakw, Every suosg-
Guenl pressing of 1he ¥EA key displays 1he nee incnnsises ney.

(SRR

HEEe
Fllk

¢ T

REED] FOTELS
Y- slll=

U9aBLSOTEL JER
d}

ST S OTEL UEER
=11 = It T

Delica Transami®ing L U] mo, Bgr

OCHT ANRTL UER
tw=Rk-1  Rw—li

Flasmsala L E rear

90861 0BTL WCR
F=kil=stne  RMT

H

[Ho sniera)

(AP 4o e o)

AL LA ArrAngamenl,
Fuoaisterod V3 1abia,
I3 slor o,

Rach o,

Dy 'scadian

TP s & Fwualy DVCF Linit thad has
ol beon s share:),

29



Example of 1'G Linit
Mounting

Moy Soquence

aa

BrssaratisT vanr 70 Ml

E CRU Rach

FInAnKIan
| LA Ak

ﬁ -hm"hﬁ%-b |D_3I_h|
Hark
Ma.

Lnit
M,

i

SECTICH 2-2

The /D Tabte Read operation iz used 1o access 1he PO rable that ic ourrenlly
regiziered in the CRLU memory.

n



Eraparzilen far Frog i mire ' SECTION 22

CLR - =

OHEE

FUM 7754

AREE L OTEL -
F="d=

EEEE1 OToL
f— rila

w2

FERT
o4

SETEL EENL
___I_ + ook 5

=

ol
o L
1
Ju kil
[
=
=]
¥
+ I~

Meaxning of Displays

'1""? Linit Deslgnatlons for Moo e Penna Inpul Ling | Outpen Uinic

isplays 16 Thas | Oees
12 | TIx# SREY
&1 T1TI  Ddod |

Y|




F’mg-mmﬂﬂ@n far Iﬁrgﬁmrﬂmlng

i3 Linirs, Special [ Unpits,
L LINK LIni 5

«FHemote 155 Mazier Lot

=Remole IS Slave Liniis

«Qpilcal Transmiting Lo
units, ¥ Link Unks, and
Aemgre Terminals

42

e@aREI S0TEL FERLD
1-|-:—=Hi_|='.|::|::i::-5: ¥+

SECTION 2-2

VO shannel ma.

LY EInd ype: | [inpul]
Br O [oulpat).

Lnit nio

oD OTLL
1 =dl=FNT

FCAD

Fask ro.

He@dl 0TEBEL HERLE

Master nc. {S-3)

Rk —g: i g g g o i A
| T S .
L2 Linic sppdz 1 it ar
| O fmApur
pa elal ma.

HeeAal-0TEL Resl

g rHLE-F 2 =

|

Remoda LD Rlava Unie e J0-17,
Feran VO Master Unil ne. 10-3°.

Indica1es 3 Asmala 182 Wnil.

L1 Uit eepe, | fimpun}
ar O jgulpety,

Aamaopa L0 KAASIST o U3,
Craxnel [HI )
LD Channel v, (0217,



Irgparatlnn for w@gmmmlng SECTICN 2-2
e e —

Trangtesring the (15 Talgla Fhe PO Table [ranghzr pperalion fransiers 2 capy ol the 150 mble 1o BAR
RoGram memery 10 Sllcw e user program and MO 1akle g be wriltan ta-
QEthear inio EP-ROM,
Mode: When power is acphed 1o 8 PG which has a cepy of an O 1ake siorad
ir s progearm memary, the 110 1abke o4 the CPU will Be gvermmillan.
Lhanges made in the 1O 13kl do rat alted the opy of the 10 aEk in
program madmery; I'C Table Transfer mast be repeaed 1o change he
APy in pEQQrET Ty,
The I"0 Table Transter opasation wil il work in the following cases;
1. When the memary urd is nol Rak
2. Mthere |3 less than 0.2 KB remaining in pragram memary.
3. Nthe B ROM Wrier back-panel DIP gwilgh i rol sel far Tha G590 dall
faur ping OFF.
This aparation can be Come only in PROGRAM mage .
Key Sequence

BN 1-Enaaan--

13



PrapErstiamn Tar Ery na:mum]ngj SECTIOHN 2-2

Example A4 1K

Ll ERET O
Flk =70

GU@ELJUTEL

._.Il_
e

Hodoa ] “OT&L LN
?‘F‘”F‘_‘F‘

SEEAISOTELS M
= IR

—
]
a3
—

cEERISOTEBLY LM
0K

DTSACLELD

'-j The ellewing indeates the VO tabike cannot be wacsiered

}EEEEIFHTELJ 1 =

The '3 Takle Teansler cperztion can be padormed by inputting 9712 ingtead
of 4713, i il is. the diggnostic cheek 1ar the Banery will net be carmed auyl arg
tha conteris of the HR, TC, and DM aneas il nol be prasecved,

Fary

34



Fregramng Jrareilets SECTION 273

e S kel ek L
2-3

Prggrarnming_ The Pregramming Gongsole operaliang described in this Section ean he
Upergfions canceled by pressing the CLA key
Setling g Program Address 12 wrde, insert, raac, or delele peogram insincslicns, you mys? fiest aPisgily the

ackdraet al which1g rgad or maka changas,

Leadwg 02 af the soddress exprassion neasd not by keyrdan, Thar &, when
BPECIING AN address such a5 0033 yeu reed to entee 53 anly

ANGF specilying the dddress, prass 1he down-amow key once 1o display Ihe
G 3nts of the sddress.

REY SeQuehce
(Wl — [ Addrosg |

Expmple

e
L=
=
=

o
—
4
P
—
ol
Cad
| MR
—a
-
£
N —
a=a
I'\'hl
i
£

Ermoaram Aead T regrd DUl program d21a lram the pragram memsany, specly the address from
whigh 1o read_then press the dowrrarmgw key.

The dowrn-armgw key mus e wessed once 1o d Spldy the comlants ol a
Speched atdrase. Then atier tha spaciliod address oonleols are dsplayed,
the up ard down arrow keys sarve as decremenlal ard incremental data-read
keys, respechvaty. That is, the up-amow key will digpilay 1he contanig of
foument addracs - 1) and 1ha down argw kay, the sonlems ol |eameml sddress
+ 1]
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Sranrarrwilng SRpErailens

Koy Saquence

Example

a6

-Tulaly -1 2
cprnuily
cisplayed

n+

SECTION 2-3

Feading A segment of program code such as 1he follgwing wou'd rasull in
Frogramming Congale displays thal sbow the program add ress, inaliuclon,
and data far gach srap 1hat is read

Addrpee  Instruciion Dala
Qe LD onog
L AND et
b | TIM " coo
¥y jm
mrer ! Em.;-;x
o
CLA HOBA
m i reate B2 O T
B
(BrcCREAD CFF
L[ HEEaA
xR RERD G
H || L AR
AXEZFERD OFF
TLIA GES
HoHZRERD
TIH B oOl2A
BERIRTAD ge |
b B1e8



[m%wmwmﬂnﬁ I PO B SECTION 2-3
- e —— AR

2=3-3
Instruction Search

Key Sequence

To 2edreh for £pecific inslrucliorg an Frogfarm memery, lirs] silher el a
SPecii: address (see 2.3-1 Selting a Program Addrazs) or read Lheough the
program (ée 2-3-2 Program Read) 1o the addrese Igm whoh the instraclian
i5 1o De sedrchad ior Then, spacily the paicalar instmesion vl wish Lo
edrchor and prass the SHCH key, I

This operation can be pedormed in RUN. FROGRAM 0 MM OF mgde
Whilg e sécond LD is beng searchad Tor in1tha exarple helgw, 1he mes-
tage

OZBBSRCH " G
L[ slskak:

is dispayed.

If the SAGH sy is pressed coninuausly, all 1he acdressas having e speel-
ligg instryet.an are successively d solayad uniil silher EMND g The 1st SFN]AA
memary 3335 5 encountersd

Ta seatch krihe get valus of a limer or a counlber, first Seareh far TIM g CN T

and thon usa the down-amaw key 19 3ocess the setvalie HNoLe that pressing
any key othee han SHCH termingles the seasch cograton,

Ta saarch fgr by sal valuo of
T MmNl rd IR TUCTOM)

—-'—F- [ In=imaction ] -—hﬁ
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¥ re g ramming Sperailang SECTION 2-3
Example nﬁn @ Address  Insbrugtion | Dala
Qoo L . e
iF @ oot QuT | - dgee
¢ 123 0502 LD - acco
e . L TIMd Poam
& i 0133
| s EMD[D1; [ ¢ -
AR AL
o B
H L[ (SRS EERE
>l ke ECH
| [ HEO5
B2RazSRECH
L L alakuks
EdUUERELH
EMD fB12{86.4KIx
[Multhword ingtructicn search)
m (GESENE
- N‘ I
1 CI ]
Blay
ha TI ant
REOT=ZECH
TEM HE 1
EZA3 TIM DATH !
gl 2z

a3




Frogramming DEerailsns SECTION 2-3

2-3-4

Bif Scarsh 1€ brl SEArC QRBIENDON 5 vacy Simila 1o e onlar apcraticns dessribad in
2-4 Menmer Dperatians T momtor o4 3@areh, the Git s dirsl spec:lied and |hen
the cReratan |#tner momtor or search]. To speaty an 1R, S8, HA, or LA kil
[3ee Saction 3 VLY Assigrments and Cata Aseas) or limercourter wolhin the
program, wse (e SHIFT and COMT# keye. 1hen ta search, progs SACH,

Kny Spquance - -

1 el
CORT dL0s

OZ80=5R0H

L GEUS
EECEECET
AT GEGE
SHEBCECH

EMD fi1) (86 4K

33




Frﬂ-gmmmdﬁﬁ o T T SECTION 2-3
" T ——

In lhg pradeding example, The CONTA key is used o combnalian with the
SHIFT key to specily an 1A bit. Then, usng Ibe SRCH kay. the resl ol the
Proiam is seaiched for instruclions shat use [A ik 3005, When tha B s in
1he process of searching for analher instructon 10al uses 1A bit OOCS, 1he
display appears as:

HEAASELE" 1

COMT goan

InEITUC o] Ingert Thee sperglion is vsed (0 change a program by ing2ring an inetuction,
Insbructicns canrot b2 ingeded irto 3 pragram during KUK or JA0R1T0R
mincle

Kay Saquiia L‘-"-ﬁll_'*' .
Peshgn in _
Anlar:

Example = T T I

g B )

L]

Badore [mootion Ahear msmmion

hddrans | fstroetian Data Address  Imalructlapg Data
aaad Lo oioa Juti LD ciza
aon’ AMCk ol onal AMD Qi
ooo? In LEM L LC 0dai
gL EIE AN MOIT 1 og HICY SMD NOT ooz
ood 0 ORLE — aacd A L0 —
CCo3 AME H02 0acs &ND A Rr R )
£t AME HON o1o4 QocE ALY LS
caar ouT E oao 2047 1 ANDHOT 210
004 | ENRion; | — oood | QuT Gl

ooDY EulkeD —
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Frograzmnming Operstlens 2APTEIAT SEGTION 2-3
CLR HEEC
OuT BGELELELE _]
-+ [ AdaA
c A o HE B
2 Lo )00
l auT mzBt © Fand Lve addreas belom
weigh you want b s,
Hekr=ELCH
oguT _ B2al
RIdc-ERE
HME #OT B1E4
AND JTEREYAE
ol | H D HE#A R

" A F E]‘EB[:.,

[ 1][“ M 5J AH D BiES o
— - — In3ar Tha insruction.
HZEGIMSERT®Y
AHD a1es
BZRATIMSERT EME
ANE WOT  Bies]

HrOLREERL
=ICIN Blas

41



F‘r@grmmrft!ng tf:iE- pratlams ' SECTION 2-3

Insipygagn Delate Thi& pperabion i used Lo change a program by deleling £n instusion,

Insbructisns canrgt be celelad frum a program whan in FUS ar Monilar mosde
Key Sequence l'siructicn

cumarly —fm BTN

daplayed
Exampla ped g o s [ | s

L Rl e o iy

[~ (L
—

Befare Delafian Aler Deletion
Addrass | bmatruetian | IJ:I:_ Addraae | Inebuetlan D ks

aaoo Lo C1CG L0 Lh 01an
sl o} ARO 1da1 ulals }| . fipn] ool
[y L a201 u]afu ey LG ] L&l

oon | ANDNGT | oree " s003 | anpnoT | crez
coed | oRLLO - o004 | on LD .
oo AN d1ny AGG3 a1k o10x
WUDE | ANU D08 noos | aND g8
o00f | AMDNOT | pros o0/ | QUT 5201
HIcH |:||...|-|- i i} CO0E LME LA, | —
oond | ENGiM) | --

42
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T—"mgru:mrr:!nﬁ ﬁE;mTIﬁm i SECTION 2-3

ﬂ EL )
ouT BEEEL !
meag {OLIT A0S

“o s | AR DS —]

3 BBk .

{ T kil | Fird ke inscricdicn which
EFASSELCH YOu Want b dulwly,
aur GEE]

RZATRERD

RHDMDT ey
BEATOFLFTEY -
BHDMOT olad

Maka sure har this ix e
inE ruction 10 oo dolaiod.

AZATDELETE EMYL

JUT nIoot
BrasREAD
Ak a1as

Whin you delrte an instnacton, you mosl st read it bafore deksting i The
aclual celeton s accomplished by protssyg Ihe up armow key.

The pmgram addrecses Wllcwing the delalad nsiruckion arg aulonelically
docreminted. 59, attor a deletion, the mexl addrass will e displayed and can
be wasily deleted. lo Ihis way . A number of instructions can be quickly celerad

by repeatedly pressing 1he up-amow key.

Be careiul nol 1o Inadwertchlly deleta instructions.
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F‘E@ﬁmmmtnﬂg -E'!Emll:-:nna SECTION 2-3
2-3-7
h

Erogram Sheck This pperation does a syplax chadk ona pregiant When a program bas been
changedin any way, i1 shaukd first pe checked 1ar programming erars befone
execulicn A program can be checked only in PROSRAM mode

Hey Sequence
CLA fgauen o SACH SEEREE To chack ug 1a ERD
Tuw abpn

Mote: Feler & B0 Proaram Crrers for the amor digplaye and their meanings.

44
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Fmgemmmmg T BT AR 7 SECTION 73

Example

CLR

EJE P

BHBBFROE CHI

Haks program chack,

CLH

Bl18EFR0OG CHEENDE

Faag checking untl EMD.

EEBBMFRIE CHIE
EMD «B120Z1, ek

(Whan anors are feand!

Ml F=LIRCUIT ECER
QT E1EE1EJ}

BlesC0OIL DUPL
ouy B_oaE

@HLE TET !

BZAGIL-IIT. Erg

OB ANG FERNOINSTR

=MD

display 41

gisplay #2

Fresging the CLA key during & pragram check cancsels the check, {displzy #11,

Uze ne SRCH ey 10 display the add:esses of offending wslnichans and he
daia they conlan. Va siucoessively check 1he progran upin FMD, nald deveer
e SACH key (display #2).

4



[ vag TR mFn g S b SECTION 2-3

Scan Time Raad To display IMe cufrent sean hme, snler CLA then MONTR. See Section D
Cean Time and 2 Aesponse Tima for details

Mata that tha leme displayed by is oparanon is an avarage scan Wme. The
duterences in deplayed vales depens an when lhe MONTR kay 15 pressad.

This opgratian is araikible only when e PG ks In AL or MONITER moda,
Alsd, e acan hime wall sl Be deplaysd A tha program is siopped.

Example GEED

nOuasSCa T IME
954 . 1MS]|

HoAOSLAM TIME
RS . GMS

46
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_[ﬁ'ﬂlﬂ rmmmﬂmg ﬁJEmmI}!Enm' SECTION 2-3

2-3-9
rork age Eead

Key Saguence

WREN AN Breos Qoeurs gurineg Progrem axscuton, i can be displayad 197

ke ntification by pressing CLR, FUN, and then MORTA, 1 an ervor maesage i
displayed, press the MONTH key to clear [ha aciar, Spmetimes 3 ceeper wil
agund and the erer cannot be ceared. fhis happans, fake Ine apprepnatc
corpealiva action fsew Scetion 6 Error Messages and Troubiesheoting) to
clinmnals 1he g,

Whgn several errors ooour, the respeciive arral Messagas can be displayed
by presang e MONTR kay. The SECUSRCE IN whnch #rror ricss3Es Sre
displayed copends on tha paarily i2wals ol the ercrs. The 1olowng highezl
pricrily axnirs causs the SFL o halt.

MLCMORY ERA

WO CNE INET

10 BUS FRR

'S SET FRA (Rack numbser]
I UNIT EAR

SYE FAIL FALS (Humber)

The naxt group of arrers dg nnt stop the GFLL

%S FAIL FAL [Mumber}

DPFL FRA

HEMOTE 'O ERR [Hemeis L0 LIl na )
VO VER ERR

SCAN T\ME OYER

4



b i har Gparailons SECTION 2-3

2-4
Maonitar Operaticns

2.4-1

ngral It

4R

The menifor gperalicn silows you 1o manigr bils, chanrels, of timeracouni2esg
amd rf supg emEnls Lhe luncikns grovided By e Pregram Head, insirachen
Search and Bit Search aperalicns described in previous subsections. [noall
cases, mardanng Nvohes speceying Ine B, channel or ilmeroaumer Lo B
menitcred ard then pressng e MONTR key.

The manior opsralan described in this section may ha perfarmed in BLIN.
MOHITOR, or PROGHRAM mads and can be cancelled by prassing e CLR
key.

Ta monder the stalus of an IR, R, HA, ot LR B or channel, ar a DM channel,
specily Ihe desirzd data, than press 1The MONTAR key. Lkewisa, to morsor the
sel valgre gl & linter &f 8 caumler, spacHdy [Re da=red fiaer'coyntar Jhen prass

the MONTH kay.

LisIng Ihis aparailen you can simultaneously meniter the slatas ot uptc six
values (zny ¢ channels, 1emersfcounters, or bils). OF these & values, 3 are
disple e a0 any ones fime. The 3 values sclected lar display may be changed
at wilt andd infarmation s lost anly if 8 Mk vaivra & selecied for mendaning, in
wh.ch Case the Nirst value selected s lost and the ™50 s read. This rondonng
Process can be canfing ed Tor as kang a5 desingd.

The mariler value displayed in e lahmast Sarner 280 b fords-ga8) or il it is
channel data er g present valdd, can be changed.

Bit monitgr displays ingic ate Ihe ONICFF siaus g1 the bt in quest.an, Channal
menitgr displays show 1he binary (see 2-40), orhexadagimal canleats of 1he
spei ed changl. Limarsaurder meniler gdisplays show lhe BED presen:
vahue ard g 5" i he lower ledt-hand corner when the present value (Fy) has
Emcoema G,

By pressing the up-andd ard down-arrow keys, 1ie display Sil number ar
channei number s autormatically incremeanted or decrgmerted

_——

om o u b e

—_ ey e

e




. ealiar Ceeretians SECTION 7-4
' m

Kay Jequehte

@88, - -8-0-
+@gj‘ N -3
ﬂ {Whonilod maary e Pl
LD i
HE
I— LT -
~Crt
—@
ol CNT — -
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Manliar Lparailogs

Lxamphes
Program Reod then Monlicr

)]

T ]
=
L S

L]

B 880

it Moniter
CLA

-
15

___ SECTION 2-3

G

-

EREND

—
— -
o

LA
]
]

H

La'nl
0

-
ha

=
L]

A1
ity

o

lndicaies 3 Sime-nu,

a8

(LM

(GRE

dEE

kGG
L L

SENCIN|

MoTR

)
-~
1

Channel Monitor:

nﬂ
n

HEEl
A

ARELT NG
COMT

HAE ]

SRERAEN

S RA RN
CHEME L

i

EEEE

Cl

s Ol P
BB EE

CHEREEL LF

N =
o

17 v
o

i S B

A0

| Weniar Clear

U . - . N



Menllsr Snsralzona

Kiultiple Monlioring

Key Sagquence

"I-:Hu.-mnr]j—h-—‘ |—h—| —I-

Singla-itern
menitor duear

Al monilor
clgar

 SECTION 2-9

 —— e

l-h- n+

i FELTRNY |

Eal CLR

-2@

&1



THEner Gperellsna

E SECTION 24

Examphe

a2

Lhﬁmn

A% shcear i Lhiz qoed ewample, e first bil's 513005 gely Shidted 1 Lhe righl
whah olhor oks are moniared. 1 mgre 1han Heag bite ara mwgmlored, The £
manitered 1vsl gols shilled oY the disnlay Dul is &5l stared in R (Alemal

ramgiGiey,

AR @
ﬂ
HHAAQ
L (71 n e
T
e
Q90 THHR
H1FR
|ﬂ1] BEA1 £Rw
fEE1 TEOS
OFF @l3g
BEBE BRI TR0D
OF F Eiﬁﬁ_
[GGE @gd: T@aa
LAFF OFF &®1da
TEEE LoeRr wadl
E1lAA 1AFF A E
LEAE Bad:
taFF OFF
M ]
CLR OFF
FEED
el (COHT SISIRD!
5 Es it
CHAMMEL Lx  #as

Clesv s tha rghl side o' tha
prdy.aus 2isplay.

Claairy gl shrus menilor s,

il

diav==




Hamlier SEETD0ENE

2-4-2

Displaying a Singla fou £an spetily 1hal the coments of a manitcred channel o displayed ir.

Channel in Binaty binary by aressing the SIIFT and MOMTR keys alier the shanng! nupsbar has
De=n wipul, Shanneks can ba successively monilcred By Lisineg thee up-Arrowy
and dewn-amaw kays 1o incrermanl and decroment e dizplay channal num-
bir. To clear 1he hin ary display prass the CLR key.

- SECTION 2.4

Key Sequence

mﬂhﬁ% Jlj--[-::hanmm]- *p SHIFT
- m—h—

. m Binary mnanilor
—— b .'

&ll monilor-
cgar

53




Henliar

Example

54

arathoms

CLA

T

g
3

BO80

CLH

EANTA

SHIFT

CLR

FTEEY

L2

CHAMKHEL B

c a8 MOMTE
ComEbDogiadalill

e Ul MOMTR
CoRERiBlElAalulun
BB
CHEMME:. a0
R
E B ER
CHEEMHMEL DM 080
Bis]=le

FFFF
Leda MubliE
R RSN
OOER
FFFF
9 EEE

CHAMMEL DM

SECTION 2.4




Dute Hoditlzallon Deérailong

2=

Qpecglions

2-5-1

Eorce SeU'Resel

Koy Saquence

Pragramming Example

SECTION 2-5

These pperationg are used 12 Shange channol data, ta asslgn new =81 valoes
and presen valugs lo fiovers and courfors, and Lo selresel bils. Except 1or fhe
Hex <-= ASCI charge operaton, data madificaton orarawens can be dons

anly in PROGAAM and MOGMIF2A modes.

This operaton Ipree 2ets ard rese1s IR, SR, HR, and LR bins. It can alse be

wsed 10 fares SonTeSer bmars and counte s,

rLAY
SET

REZ

REZET

B=ar TeavCountsr
curmenily displayose.

o Addulng I rueLlon Data
T - :
1 am oooe LD i 0o
E. :
e 6091 Tikd i oo
# R
I O Qiogz 1 TIM L
1 & mIm
2\ | ouT L:':.'l:.'ﬂJ'

55
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At Hodilizzlign -mEmrﬁﬂmﬁwé- T SECTION 2-5

Examphs.. <. Addresses will be counted dewn and eansecutive bils sebreset as kong as the
ST FEAYISET or ACC/RESE | hey is held down, Chanrels 81 theough B3 canne)
be resel. ADRMELS W0 00 S0 willl Actvate 4 beeper,

EREIERE
CLR

conT [JRLEERE |
. SET 5233
L [Eree
| ‘1|D " ﬁj SET G168

SNIELE
DFF
1 a0
E%H B O
SRR 3 ¥
2 OFF
TaEn olan
UE -
TEGG L10m
(535 P BRFF
rar BEEEEEREE
Txa (BESS08 HEE
Toaa &G
W] 2l EFF
TGEE L1om
"‘M S MUY AR
rec RIREEEECIVE
aezET Wk PR Y
(hky " -

THGE B]1wa
f m1zz G
< ganting

=8




~2at Madlilsatian -ﬁ@@mﬂn@na SECTION 2.5

F¥ Change 1 Thies cparation shanges the BSO present value of imers and counters. 1t alsg
Gan e usec 1o asalgn & new d-cigll decimal ar Mexadecimal value o an |8

HR, L, or OM channe).

Koy Sequence &
ne==al ar [imanCaounter .
cormkly gisplayaa. - - | Dtz *m
Example [Thes exampia is in RMOMITOR meee.)

L e B

2 TEDS B
MoNT = e
I T.trung
FF:EE- |.,||-|. :;_.- ...........................
roge a1is yvrve

T'||l—|||g ':.:hﬂl'lgﬁ F“ﬂl

c a B FEE= WRL*?
[ 2}[0 ”-ﬂ] TBWY B133 @200 |

1 WRITC JekE
Qi=%

L. Tireg

IFR




Txts Wedilzalen SpIrat ong SECTION 2-5
*—h

2-5-3
PY Changp 2

Koy Sefquence

53

Chgmmd cure iy
chiaplayed in pinary

This operatien assigns a new 18 digit binary valus toan 18, HE . LR, or O
charnnegl.

g

u .
8 -



W e WoalcE a0 Cparaant SECTION 2.5

. Example s —
: CLE HE
CH B

LHAKMEL e
ogeg

CHAMMEL Bl

c Hi RAOMTE
BOBERIGIAI S D161

SHIET

EEE-

H

5
1 CHE

111

ﬂl

|
B e
- | =2
=k
=k
=
—_
=
—
=
—a
]

- ﬁ[ CHE"™
lapdpnlptol9lglel

o=l LHET
In@Anirialnialel

c @1 TCHA?
IEEdjlﬁlEiﬁiﬂlﬁl

— KRB D115 il 1k T IR )

k|
i
]
1]
—L 0k
Cal
— 1
[l
[l
il O
L I
il VI
-

Tha plinking square which gan ke shifted b the l2 with the up armss key ang
Ic the nghd with IMe down-arrow kay, indeates the positicn of Ihe bl that can
ba charged  Afer posdaning W I0e desrad Bit, 30 or a 1 can then be
etihared as [he new bit valig Afer 3 il valiye has beaen changadd, 1 Blinking
suare will appear at the nest posilicon ta the regM ol the changed bit,

%




ot Wedllleriisn Snsratlong SECTION 2.5

imerCounier This aperation changes thie sci value of @ Gmer ar Sounter whils the program
24 Change 15 belng ececuled. This operalion mus be 2aone in sitrer BONITOR or PRO-
GRHAM mode.
Kay Seguence
T marZauraar
CLrnthy < splayad. ""n = Ryl [SV] e SR

Exampla e |.:i .
L

e
TIH HEG

5201 SRCH
Tin Ge5

Dzl TiK DRTH
HELZZ

Wl TIM BATH
TEAD #A1DT UH27v7T

o F o), (928 Tir oath
TEOOE #ul=zl #0124
H2al DHRTARS
g TARE G127 evvy
1 o2n! DATAT
THEL =0123 Ll I B
A2d1 TIM DHTH f

[y
]

&0




Yiw Taps Cnoratiana SECTION T.5

PC programs {lanm user program remory LML or DM data niay he Dacked-up
01 @ standard commedcially 2vanlabe cassele tape recander, Ay kind of mag.
NETC tape of aleduata lenglh will sulfice. tMate To save an H-Kwiid prograr .
thaz lape mus! be 15 minules long ) Always allow anout § 2esands of bla- ik
tape [aacer belord {he tape:d data begins, Starg Qrdy GrE Pragram on a singfs
sude Of 2 Yaps, 1heia I no way to identily separam AFOGTAME $iared on the
fame sice ol thE lapa,

Use palch conds 1t connes) thu gzsiette recdrdar tarfphone for LINE OU T,
fack fo 1he Pragramming Consale EAR jack and the caseehe recercer T -
Frwane for LINE-INY jack o he Programming Comspie MIG jack. Se| the
coszefe recorder velume and tane CENirols b Mmaxi sy m el

Nole: Ferall oparalions, 2aving, Inaduang, e vErilying:
The PC must be in the PAQGRAM mcde.
While the operalion is in progeess, 1he curser birge and the
block cout iz Inerariented o he Eplay.
Cyperalian may a8 haled ar ary ime by pressing fhe CLA fay,

E1



Caewallo Taze % cotlenm ] ' SECTION 25

2-6-1
10 Taps

Key Segquencs

&2

Th 0perahon Gopws peogram data from UK ams 1he cassette tape.

The procedure is as fallows:

rons the @ key.

Selan 3 hike rumber for ke data thiat 15 10 be saved.
5an casselle 1zpe recarding,

Afler aboul 5 Seconds, press |he ard % ks,

Fragram saviag continues unlil EKD iz re ached, At Ihat ime Lie progran size
In Kaworis s cosolayed.

| - + Fart recaraing wilk
i Fil i - REC

Wail len abiout 5 yagoerds

[Cancel witn 1ne G T ey )

L Ry | G e T

- .u.‘.l-......-.

— e &L



Gaadgilie T o ﬁE@WL’JﬂES SECTION 2.8
Frample m 50 A ]

SERNENTE
FILE MHU.9BESARENR

B ¢ ] OHUQRT
[ ‘]{E FILE #D.cegoamt >

Shart rocording with the Lape racrdgr,

Ll il rum Far byt & spconda

SHIFT FAEC dHE E’-ILI T, =L 0 i-':: El F H.inhirg
3 |FILE MO.9889001 2
sFERcording it prograss)
lnET=NT ~ECOFRD =
FILE MO.90RE3812

[¥han ilcomes 1 END)
Bla=mT RECOFD K
EAD CE1ICA: Okl

Slap rﬁm_'-ring wilh tha GLA cay, L
Gi1d45M;  DISCOR o
Sl BN B3R AF

1Havmd g1 ENDL
AEBRERECORD ~ EMLE |
|-FH? Do I R T A S - I A '

(. Faina adorass

&3




CEeEslls ‘ﬁ‘mﬂ ﬁﬁ@u'{t!-@nm SECTION 2-5
2-6-2

Restoring Program Dada This aparaiion regiores peagram Ja1a 1nom 4 casseite 1P and wrios i lo
LEES Predaram mermany [k,

Tha procedure iz a3 flkaws:

Fress the By,

Speciy the rembar of 1he file 1o be rastorad.
=lan playing the cassetia tapo.

Within 5 secends. press the and %ﬁ_ﬁ keys Lo reston

daia.

F'raggrarn resteratzan conlinues urlil MO & raached. a1 which time the pro-
aeam glre in Kaards s displayed

T reStore program dala eoordad on we Sz of 3 FAPe &1 a0 wa B mora
tapes, begln restoelng from Lhe lowest addrass,

Kay Sequalia

+ SIAr LA rdcardnr BLAY
- N AR i b =

Wail lo- abowl 5 aezands.

[Canaml Wi e CLA Key

E4

[T P S



Cagdaily Tagy Cmartallans SECTION 2.5

Example mEET e
| cir BEEEE

BEGANMT

EXT M-S NN dRUPeEBROG

] e BEGEEAMT
‘ ZV|FILE MO,n

BOUWE?

Slan tha tagss recardar pliaarg

Wilhn S seconds.

ooy BECEERL =
Sl [FiLE HO.o

[Fagigring o progresal

MR ST
LLFE My, R

PLITY - |
BERS ] >

(Wnan [Eeamas b EMO

E145MT R
ERD el ¥

ECORD &
B kb k)

Flop roslaring with the CLA kay,

CI45HT o
EMD vl

ISCOMTE
L. ER L

[Rasior st up o END)

lEOBARECOR
ZHD (310

£ EH[
4L A

— Fi1 3l pddrpas



Glmantts Tome Sk ral! s SECTION 2-6

E-IIE--E

Morllylng Prggracn Qata This epeeralian v2ah e that ke contants & usar prégcam memany: (UR and
1he cassette taneg proageam data malch.

The procadurs i ds Tollowes:

Fress the key

Spacy the numEar of s e to b venied.
Stan playing 1ha casselte 1ans

Witk & Seconds, press he key 1o verfy dala

Program veriication cenlirues urdil EML s reached, al which ime the prg-
Qram Sird in Kwards i dispayed.

Ta vatify program data racorded on bag sdos of & tape of On wo or merg
lapas. bégin ventung 1ram tRE (owes address.

Ky Sequentce

. * Sian lape recorder
@A E @

‘Wait tor abod § gecords.

[Careal wilh o CLA key.)

(715}

A . __

e



Mg J

HOCAMT
FI_LE {i0.BBECEFEAE
[2]

EEQEAMT
FiLE HO.BBEGaRG] o

Shart e Lapd racorder Hayog

W 5 eoenrna

JUAGHT  FILAY D kg
WAl TILE D, eEcano) L

Cu il ation ir.| prog racs|
BAYSMT FLGY
FILE KMO,@9s99a:z

[¥Fza il coanms 1a END,
Bl14=HMT  RESORD 2
(EMD (91396, Ik

SIop vanfisal o wilh the LR hoy.
B1ESMT ISCGHTL
SR (LD ol o0, taKl

(wanlied up e EMCE]
FEEEEHEEDED AHK

EME QL2024 , QKN

— Final addrasy




3=1
Overving

13 Channale

Agdressing Conventions

SECTION 3
¥0 Assignments ang Data Aroas

[Tws seClion explans hoow 190 Bl are used o e nlily ridivicuzl O 1erenas
and gigtusses the funchons of (e various bypes of dala dreas in the P

The PC epierales by meniteeng inpat sinals from sueh spurees 2% puth-but-
14N5, FBREOCE, Ak himit switthes, Then, accarding |4 1he Pragrara i il mem-
ory. ihe PO reacts 1o the inputs by outguhang Sianals ta exlemal Bads suah as
relays, moler controls, sneficater lghs. and alarms.

W3 ehaanels are used io sfentiy the iNpUL' Pl Bits 1hat camespand 10 1he
€l grnal termingl points thiough which 1he PG inlergols will physica devicas
Each channeg! consisls of 14 bits The 1O hits are ass gnad aodressss as g
kwes '

Ciharrel numbers are wwe-digit expeassions and b numhers aee &l 50t
digns Thus dour digils are used te address a partizular 10 ni, Fxampfes of O
ChannebBit addrasses ave shown Delow,

> Channol 8 + Bitd oD -15) — LD udreas

Channal 16, bl 3; LB |~’.IE- —_— 1603
Channal 3, ke 15 €3 18 — e FIY

Likm 110 channel addresses, dala area kecatiuns are also refstencso Dy Sowei-
Tyang 3 Clignngl pumbar and 3 bk nemessr.

When the data ie rexd as A four digh dedimal or hexadecimal number, each
figit represanis 3 et of four s In the chanrel (15 bite ir all). Therglare, IR
rightmes! il ol Ihe decimal cr hexadecenal Aumbsr repigyents the rlghimast
lewr Bits €3 19 0 of the charcsal

Ot cnanmal

— I
[ ] 2 1 )
E"""‘ | 1 1 T |
LS L L 1 1 om

s (T (ITTLLITTTITTIT]

H.1ar eearrpla, the GHADPT statss of e rghtmesl four bits @ 0171 i Sinary.,
tha corfespending diglt would be 5 in desimal or maxadecival. Inthe case
Wihacy the CROFF shatusis 1117 in bonary, Ihe hexacecimal romboer wousd
D& F [decimal 13).

69



e wir gy

Types vl Dala Areas

70

SECTION 3-1

FC channel bids arc part ol the VG and [aleinal Relay (IR) Area . Bits that are
real used far achual input or output operalivns conslituis Ihe remaming pa ol
IH and ary relerred Lo as “wark” bils, TS wois by oo ot control exlemal
devices dirgtlly, ratber they are used ag Jaly protescing areas 1o gantrol
glhar s, dirnacs and toariars

Timeds and counters arg 1oungd in ihg TimerSounler (TG) arga. The Spocial
Helay (3R] ared is used for systom clocks, Nags, and statuz imiermalion.
Tuere is also a Link Belay (LA areador inler PE cormmuniczlion in systems
fhat emgloy FC Link Unils.

The function gl the Healding Relay [HA] arsa iz to stere data ard [G relain be
data values when the powsr Lo the P is iamed glf. Data Mermary (DKL i5 a@lso
used lprinjerral data sarage and manipalalion and s valyas are alsq
rararad when powar 15 e, But, unlike Thi HA arma, itz Ak Aclassale in
channel unils. TA tils ane ubid bor bemnperany Slerige.

The programs that control the PG and all of its input and output operalions are
$lorad in the Laae Progeam Memary (LIM), The capacity af the pragram,
merocy Ceperds an 1he iype ol RAM or HOM rmountad o ke GPLIL

Tne reliowing 1able shawe the bitg allosaned winin 1he

Araz it Addrass Fange
“a Loodic 3k
| Mgk Brg 329010 BI0E

IR G503 1o B35T

TH TROWTRT
HAH ) HA 0BOS o MR ' E
I LRoam 1w LR 3115
I 1 Cod 18 12 irhanrala)
CM (ISR ay AH RARN LT LT

Mota: |H bite net used tor A2 and also Bns which are nel wsgd inother areas
cdn ke usgd as work Qirg

LT T

—-“l.l:'\. [ SR ELICE RN BE ACTIN ) =Ty . ]

-



0T gmd IRtE mat l-"EIEJ-EI"'i A o B -~ SECTION 5-2

n [ Bl The PO ared nleral Relay Area (R} is used far both 10 gnd imMernal dade
Arza- IR SIorage ard nEmipuatian. The channgls availadie ter 1O as a3 isdicalpd in
Ihe 1able below *

Mola that the actlual number of IR channels Bhat can B e uszdas "D charnels
is delenmangd by the medel of the CRI and tha hartwrare configuratinn of 1ne

PC sysinm,
I Channels & hannal Nymbier
oCk 0igh | CRCh | 63Gh | SCh [5G0 . ABGh | 27ch  S9em Doh anch | 3iom
b | o0 [ oo | wa | oo ! oo % | w | w0 | on | o ac |
o ol R an ai 1 ar Ll 01 o1 o ol
g2 | gz ooz D oaz ! oo | ez 2 €2 [ oz | ma | og  ea
08 ' o3 | oo o3 03 | oz g3 o | oa | oa ! e3 . oo
Gd 04 | % pd | 28 | g4 9 | o4 [ o0 vt oma |
26 | o5 | an | g5 | es ' oag | 9 | 05 | o | a3 | a4t | o
o | s o | o | 88 o | o6 | a8 | o | o= | og |
er |97 o7 | ar ] ar et | " [ er | &7 o ar o7 | b7 | er
a8 | e | om " os | na | me A ¢t o | o8| oa e
fr 0% | 8 o3 | oo | oo IR N N
@ W | om | wm | o | 10| wo | 1a [ w1 | e | e
11 1] 11 11 1" 1 11 11 11 1" 11 1
12 12 12 12 13 Iz 1 12 12 12 17 “E
1 [, a3l | 3 W o1 1 13 3
1d 14 4 4 14 14 14 14 12 14 14 . 14
5 | 15 ][ s | 18w 15 [ e | 5|8 [ s

1




U450 el UriCwrmel [l wsy T ERE

Work-bt Chaannels

72

SECTION 3-2

Wark, Bits
I20h | poon | zeCh 3%Th JECH [ITCKH 3BT | uCh| 4uCh 4:1Ch - 4#Ch 4HGE LADh aSGR | aGch | aFcE
] o [ oo m_ruz_:g-__:m!m af o Qi 7] ] a0l ng oo
b | o o o m a1 1 ol al a1 an o, as 1 o a
c2 [ oz [ e o2 mr a3 [ ez | o2 | o2 a2 o2 w62 e | om | oF
s | oa Ten | o303 o3 |wa | oa | & TIEHERENEE as
d j od | o4 | oa [ o8 od | od [ oc | oa | o4 o4 ok | o2 | m (4 | 4
98 [ o5 | ts | o5 | o5 o5 {65 | o5 o8 | os | o | o5 | o5 | 85 o5 | o
o [ s [ oe [ o8 | o [ o6 oo | €5 v | o8 | o9 | o6 | o8 | 28 e | oo
or et gt oof | o [ or | wr b ez or | o7 | o7 | er | @7 | o o7 o
ul] LH= i 13 i | DA 04 ' 04 u] [ul:} A fl-} [ul ] Qg [ - vl
oa ea 4t | % | % | o9 [ o4 ee . pe |ba | W | a8 | ra | or @
woomo o || ow D ow [ w 1@ | e | @ 1| | s m | 13 m
" 11 11 A1 1t ''n 1 11 1 11 _|'| 1M i.l i’ 11 11
g 1z 12 12 1£ | I g 17 1F 12 12 1¢ 12 12 .'Ii‘ 12
3 | 11| 3o |y a1 bl e | | i
4 1d 1a 1d 14 1d.--.- b1 14 14 Id id 1d l4 14 14 La
15 5 | 18 s [ 15 [ 15 a5 [ 15 [ a5 [ T e 95 ° a5 ] 15 [ s | s
sDCh | 45CE SaGh | SICh] B30k B30k | S40h [ §56h | S66h | 570N | SBCh  S0h G0L | G1Gh | £2Ch | B3Ch
@ [ o0 [ o0 | or [ @ S0 | o0 | we | o | %0 | a0 w o
o1 al a1 a- al ) a1 c1 ol . a’ a9 s 0: a1
e | o | o | w2 | @ 2| c2 | oz | oz | ez [or oz oz
i | [nk] 3 na [uk] ) ax [P | k] k| L4 b ] 1K | 3
ad o+ o | oow | B2 | me g4 | g4 | a0 g | ooe T o | m o
D& ud s oy on a4 L Q5 05 0% alH
05 cE o€ 4 06 | 03 | 0 D6 065 ok | 03 | w
a7 ar ar Es oy | 87 | o7 ©F &7 ot | ar | or
ba | @2 | 92 ce e | g | oM cE | 8 o8 oo | oo
| e | om | | @ | e B | & ta & | #3
e o [ [ [ e [ e W | e | w e | o
i1 111 11 1 1 o 11 THEET 11 1 1"
1g |z b b s a3 T [z | e | o1z oz 1 az
[ 13 13 11 |3- - I3 Ir | Ie] 1 13 13 1% 1%
4 g [ e e e [ e [ e [ [ e [ e ]
1 18 Loas | s | 15 45 [ a5 [ 15 [ a8 [T e T

Mete, wnannels 58 and 59 may ned be avadabla as wodk-bit Ghanne's i they

arg ceguired lor PG Lirk Ung Mags (chanrel 58) or Aemale 112 URIEHags

(emannel 5.

1L ol

ol o -

Fr—

[ AT | E—

—_—

P B SRR Y - .

-

Bl b Al b " Iy



117 snd (nksrnsl Ry A - (7 SECTION 3.9

Inpul Bit Usage Input iz can duectly Inpul cxtemal signats te 1he PC. In programaing, thiay
can ke usedn any order and as often as necessary. They canmor by used in
autpul iNSrucHons.

s Doice e Larkiar dlagram

00 bage
— - —O

.rl':l-\. M
L == H ﬁ
~ | I e !

Oulpu Bl Usege Cullput bls arw usad ¥ oulpul pregram execolion rasulls. In programming ey
can b used in any crder and 33 gilen 28 nesessary

g LU=k
Ehm Lichar dlagram

@ | il

- — —

73




Jfd and nternsl Aslay Aree - 1R SECTION 3-2

I.I'I:_] Lnit Maunting Lecation

1D Channel Asslgnments

74

When meunting 140 Unils 1o the PC Racks, amy ype of 110 UAE can be
mountedin any order VO chanmel rumbees will be assigred scrally acooeding
ta tha maunk:ng order of 178 VO Unas. | Re mweunticg oder of the 10 Lnits
rusd Then be reqisierad using the Y0 Table Register cperalion |see ? ? &
Rlegrstering Lhe 10 Table). The regisiered 10 baule can then be checkod with
Lthe L Takle Read or 10 Table Verdy opacations, Note That vacan slols arc
ncl aulematcally regisiered. (Space may be reservad ysing 4 Cummy 1S Unit
Fpe Sl

The D channel numbars are automatically aesigned In sequencs 1o tha 70
Units mogunted to Ihe Backs. Fhe 1ep RIbmost pasitin is the slaring palnd (7 &,
0GR, ghannel 00, il O0) and Bl nembers gre assigned too Lo bottem, 1eft 1o
righn.

Erarhng pesthon for 1O B

ARER]ITAT 16
: 4 r J.-. 3 . ]
_.r' A .|'l- .r 3 B h ':'I
5 g 5 g ! 5 —  CPU
; ; E : [ 1 FRack
i 7 : : H : [
.-. H _I ! r £ |, |
- [ |
K
[] - = -
' ¢
S ' [
’ ’ r 1 |
) - : F F : —]
L AL i
: 1 3 ] Lapanson LG
:IJ ! v 4 E 1 - Fiah,
it I -
. :': B S ! . -
K B —

-.-\..-.‘- . n e e s et I e ke i ekt el ¢ et eamees e P i i R e i .k mm s an

I _ S
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L
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A
v
T
T
o
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4
i
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T arid IntaTogl Talsy Erss - 1A e SEC TION 3-2

Slot Neservallon

If an 'O Umid |5 [aler meunled o an unressrved vacant skhol, [Me 170 Liet
cahars Wwill dsagree wilh the regizterad zhla god will causa gan VO werifing-
1R arral ta ocour. 1 &0 enplanned 10 Unil is raguired, change [he pro
grammed channel numbers dor the 10 Unilg 1 the Agh el 1he added 10 siad
aned regiztar ike 1able agaan.

Likgwise, if @ maunled W Und is replaced «oh an 1O LNl wih a difercat
nurger of painls, tha ehannel numbacs pssaned o 1he PG Lnis alrezdy
mawnted 1& 1he right of the new 'S Und will need 1o b reassigned, Tre same
% Al50 e whien @ meunled 00 Wil removad 1ram ghe Rach, resulling in a
wASANLY.

Thia channel numbars will rat he changed, howewar, 0 .an VO Unil is replased
wil b anather Unit having the same number of points.

Space can ba raservosd for (auee addition of an 110 Wnigs) with @ Dummy 10
Linlt.
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, .- SAETL] Holay 2rea = B SECTION 3-3

ie
T =3
Special Relay Area « SH The SR area is uzed lor monilaring syg1em oparalion, gendratuig chck pUIERS,
and sgnalirg errors. The SR arca addressas range frem 603 b 307,

-h._..unn_u_n_. - =-

rhe [olidwing 1akble lists 1ha funclns of SR area tags and bils. Unlagse atter-
wise laled, flags are OFF until e gpecilied contition arises, Lhen they are
lurned G by Ine system. Resiar bits are usually GFF, byt when the yscr
Lurnz oz OW Imeh GFF again, &will restarg 1he particular link. !
- i
Bt Funcllon 5
B3 SYSNET erroriag ) ]
“ews | svsneTaning i
_EFE_E CPRU-mountng Hesl Link errar flag
Go0A CFL=mounling H-::«E»I_Link raccarl kil
010 " PC Link level 1 rasiar bit )
) E::I'.I Powir i urg [Leg
e , Qare mtynien kg
_E-l':ﬂ-.é. l Flu;:-k-mnum-ng Ha#t Link resdan it
Ea14d PG Lnk lawed O toalare b
L Load-of canlral [(Shs ¥ ouipt; kacs -q-.._hen L) -

100 w B137 | FAL Ho. outpud area: an N-bit FAL code (5 u-;.:p-l.n lwrw Loy

FAL FALS, ar tha ayziarr whean a lailang oecure.

5108 Batary alarm Mag

£109 Sran lima errer Hag

§110 VO werilieaton arar fiag

&111 - Flacxr-rtcaanling Hasl Link Liri groe g

H112 Aamate Lo arror 1oy -
T Mormaly ChH sy
[ g1 ‘Narma 1y OFF flag

6115 Firgt aean flug (oM iur 1 s&an -:;nh-]

B 12 G2QT FC Linh loyy 9, Unfis Q1o T Renflags
6208 Iy &5 PG Lk bl @, Uit 050 7 Errorflaga

63Ca 0.1 -pecond ciork puten

a301 I 0.2-second clock putea

B0 | .D-eacnd akack puise

B3n3 Eiar [FR] 1ag

G904 Carry [ ilag -
B3D5 Grasiar IFan (GA) fag -
6308 Enuals [EQ) 'lag :
G307 Lmxa than (LE) llag
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Bpwsisl Lﬁw[mfﬂmw = BN SECTION 2.3

3=3-2
Load ON Congrg]

3-3-3
EA L Mumbsr Dytpul Area

tlale: Channad 58, which 15 ncimally par of e wark-bi argd, may be pzedior
P Link Urdl lags il mary PC Link Units are required. The Bil L3agea in
Ihis caze & 3% helgw,

)| Fumetien

SAGG Ia SAF FC- Link bawen 1, Linits & Bz 15 Aun Tlags

LA0E 10 HH14 P Lind lewal O, Units 8 19 15 Epear llag=

When tha data relenlion Tag, oa 6012 & ON, 1he curren) eparalicg s13Wws of
VDY bils, wark bils, ang link bits is retained. This Hag is fective, Thaugh, onby
whed The PC g pparating in MOMITOR on AUN made.

Having the darz setention e OFF clears the sialus data when RUM ada
slarts Thes flag is ammalty O 1 b it can be turned O widl GUT
Whan [he lgad-off lag, bit 5015, is Ofl. 3! aulpus ta 1he Tutput Urilsis

nfibiltect and fhe CUT INHB ingicalor vn hg frand parel o the CPL ligras.

Wwhar 1he kad-off flag 1 OFF, Cutput Unks are ralisshed marmaly. The back
OFf flag 5 normally OFF bul it can e tomed ON with QUT,

Whan a pawer falure oocurs, Ine lead-ci! 1l redains 1he slatus «t had belare
the power 1ailurg.

Eit umbers E100 ta 6107,

FAL or FALS exacution autputs a 2 digit 8C0 FAL code [tar sror dizprosial
lo 1his 3-bil area The Eyetem alzo oulputs 3 FAL numben 10 this area when zn

glarm cutput 3ecurs, such a3 one caused by battery |allurs.

This arez can ke ressl by execuiing FAL 00 (Sce 4-10-1 FALI0H], arkracgh
a Failure Fead Preqrarmening Consale operalian,

T
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v B Tom - S0 SECTION 3-3

3-3-6

LS Verticalan Errat Flag

3-3-7

Flrst Scan Flag

3-3-3
Instryctign Execution Errar
Flag, FH

/8

e 0 e

When Ihe battery glarm flag. it B108, iz CN il ingicates thal 1he supply
woltage ¢l thee CPL Backup baflery has drepped. The waming indicator lasp
an the fvam ganel ol the CPL s 14,

Whern 1he scam ime excaeds 1040 ms, the 22an Tine erros tlag, kit 163, turmnsz
G ang ke warning indicaior mg on 1he ot panal of 1he CRLU lights.

Lnless the: scan lime cxeeeds Iha maximum Imd {sea 4-10.2 S21 Walcndeg
Timadp, Spglarm execution continues but timeng iy Secoma inetcurale

The: 10 wemcation ermor lag, bit 6110, tuns ON when the numbar of 2O Lnits
maurtéd on Lhe &MU Rack and Expansion WO Rack dagiaas with the 00
talle nequsiered.

The birsl 3080 1ag, ot §11%, weng ON when program eeecuhon $12rs and
tlurns OFF aflar gne soan.

Alte mpAlng 1o 2cetuld an o shlaction wilh incormect data luns the ER Pap, kit
6303, OM Conman causes of an inglrpctien emer are pon-BCO apoerand data
wheh BLD dald is required, er an owfracily addressed DM charact hal is
non-axistent. When Iha ER Nag is CM, Lhe cumant Ingruckd i is nol exasnted.

(LR LRI S )

ERTHF T

1
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VARG A

Bpezial ﬁ@ﬂmg AT3E - B SECTIOM A3

3-3-4

Arhmotic Oparation Fians

Cary Flag, CY

Equal Flag, EG

Grepler Than Flag, GR

l.ess Than Fiag, LE

The CY llag. b B304, Turns OM when Ihere s a camy in the resuf e an
aciihmieic operalion, ar when a ratalg or shfingluclion Mmoves 3 17N Y.
This flag iz 51 and clearad By 510 and CLC, raspaciively N nocisszany use
CLC before any instruchion usirg UY. [See 4-8-1 Sel and Clear Sarry. )

Tha FQ llzn. bil BACE. Wms O when Ine resull of CMP [compara) Shows Fao
wperands 1o be equal, orwhean the resul of an arithmatic speralion is 2erg.

Trux GR llap, Bil 8335, huins O when the resufl ol CHP [campare) shows e
secand af feo 4-Qegil coorands 10 e greated Inan (he firs.

[he L& fag, it €307, twrns OM when the resull of CMP (compara) shows ihe
ERCond af 1w A-digit aperardds 12 be lgse Inan 1o first.

9
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3-3-10

Clock Pulses

g0

Pultawidih | 24z | 0Js= K
rag BAOD §301 E352

Each ciock b is ON 101 1ha first hatl of Ihe rated pulsa sime, lhen QFF (i iho
Izt Ball. I ether words, eash chock pulze deneralor llag has a doy facier of
1w,

Mo Since Ihe 0.7 second and 0.2 seconed chick pulses kave OM times o 510
and 100 fs, redpecively. if 1he 5can nrme is loodang, the GPL wil nol
oo abke ke accurataly raad e pulse.

SECTION 3-3

et et nrmrnc il e .. var.

v ol




armmlaﬂ ﬁﬁﬂ;rz e < FH SECTION 3-2

3-3-11

ial ;g Fl Usy cd 1he lalkowing <iA ffags and has depends an e panicular confinuration
af yaue F- 5y slem, These (ge and bils afe usen when componems such ae
PG Link Units, Remata VO Uniis, SYSMET Lirk Unite, or Host Link Unds a0
sortained wilhin the FLC gystedn. For addibongl nlarmation, consult the
Systam Manual far the partcular Lndls inegry ed,

Tha Iollowing bits can be ampkyed as work bits when Ihe cpacil bype af Unil
a55aCialed with tham is not connected bo he systam,

-PC Link 0 Error Flags When I'C Link Urie arg ussd n the system, shiannels 58 and 62 may be usan
it Mennor he operaling stalus al up fo 16 PO Link Units.

Channel | PE Link Gnits
- bioa. 08 1o 15
= Mo, 30 te 07

For each channgt. bds 00 1o OF aras QR when 1he Unils g in RUN mode and
Qi QB [0 15 gre 0N when an armor oeurs in the somespg nding Lmil,

For pxample if the comenls of Cn 58 are 02FF as below. 1hen it meane 1hal
Unils § 12 1% Nk level 1} ara in AN mede, and il 5 (link level 1] has an

arfad.
Ch &
opd | oene | um [ Tae
f 2 F | ®
"PLLInk Restart Flags Link Leval | Rectan Flag ]
g0 G014
27 P EDND

Turh these flags CN man OFF 1o restan he PC | ink System.

‘Aeriote VG Errcr Flag Inde-ates an arrar In & Aemats 1O Link (Bil 5113)

81
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SYSHET Ertor and Hun
Flags

*Ho:t Link Ermar Flags

«Hozl Link Restart Flags

B2

Hag Bl
Erngr I lag a00g
Hun | I3 s LiE

Thesa flags irdicate the ktale of Ine SYSMET systom.

SECTION 3-3

A Hesd Lirk emor flag [urns N i an errge occurs Inoa Hes! Link unlt on 1he
FC. Tha PC has lwe Host Link Und ererilags One o ndicaie anocrrarin a

Hack-mountirg Hest Link Ui (B €111}, and the alher b0 incdicale a1 ¢aror n

a CPU-mounting Hos| Link Lini (B 8008),

Turm a Hes1 Link restan llag O, and Ihen OFF agmn 10 reslan 4 Hast Link
Linit 1R3! has an gerdr The PO has two 1ypes af Host Link restan flags, Qng
restarts a Rack-mawrting Hast Lirk Lnik [Bit 5013, and the cahes raslarts 3

= PLU-mounling Hoz Link Unil {80 €009,

=i PRl el ] DO LD

l’lﬁ‘-uw-l.- .
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ariglglng Ralay Aesa - HE SECTIQN 3.4

L e
Healding Aelay &fed - HH Ine HRE ared = used b slare and manipalare vacaus wnds ol daza, g ad-

dressas range Irom OGO0 ta 3115, FA area chanmets reain teir dans whcn

w2 syalerm operaling mode changes and alsa dunng powar luiburs.

Ta aecoss bits in this area, Erefiv the addrass number wih HY" (e.g.. HR
0101 der bit (1 in |4 channel 01§ by Eressing the HFE key an the Frogrammirg
Sonzale.

Gee 4-2-5 Lalching Relay for an axampie Of ow 1o use HE channels as
“lalchirg refays" hal rakd thelr dara when a owar 1gilure acéurs

Chanmel Mo Bt Ha, . !
FR ChEU[HT 2801 WA Cht# [HA 5003 MA Chdd HR CROS] A ChCh HA CFOT. o B Chiip HA G0 G
o an B ai o0 P to 0% | oo o 0 |
g a T Qi B n al nl I ar o a3
T Ty az ;0 w7 03 a¥ LY. fa 2 a3
&3 T o3 o 2z 3 DA ™ Py aa a3
ré 04 s I ) ad 04 1P a4 dd o4 Mmoo
[ s 08 e 0 88 o5 e 0% 05 o5 -
o o an 5 PR I e o 06 o 16
a7 o7 ur } o7 | ar a7 | et o7 s o 07
) ok o8 | ¢z | ou i b - | o ol
P a X ub £ m £3 a1 ag a5 24
T 0 12 W w o | s 1% 1o m |
R 11 1 1: ) | 11 11 11 11 11 1
[ Tz % T 12 12 1z 2 @ |z 1t
13 "3 1l | 13 11 13 i 1'% ) 1 13 L I
[ 14 = 14 14 14 " 14 4 1 "
15 15 13 15| 15 w1 15 15 5| s |
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TEMETErs NSldy ATEE - TA SECTION 3.5

TiMm e 1 . The TR ared consisls of eight Bils and is used lor slonng dala at program
branching poits. This is usefal 1or programs thal have many autpat kranching

poirds bl where IL and ILG {ranchinslmuciions) canpol be wied. See 4-2-3
Tamporary Aslay.

Ta access hits inihis area, prefix the address number will TA"
(ie. TROZ 1= TR 0?) by pressing the TR key o0 e Programming Sonsole

A TR numbar widbhin @ gaen seclion |i.e. 8 single Branch from the 1eti-hand
bus biae of 3 ladder diagram] of 1he prograsn most net be dupllcaled. Mowever,
theg 5ame |H NUmbssr Can De Used F3ain in JGigrait program sections. WUnhbke
the Il and E0 areas, THA bils can only B us#d in conjuncticn with LE and
LT,

84

i ot S v mna




.... ————

LAl IHI@[IEE SR o LR SECTION £

-6
E’rﬂ; Relay Area - LA The LR area ranges from 00 to 3115, In 3 systersy emEkying P Lins Unite,
partaline LR aned @ devoted 19 syslem oatd cemmunizalicns |Refer 1 tha
PCLink Syelems manual fer details.! The part ol :ha LA ares that is fieq
required by the PC Link Units can b8 wsed lor inlere 21 gala Egrage ornd
Maripulaon, in lhe same manner a5 the |R area.

LR area data is KOT rained when the power 13115, whan thae Afagram made
changes, or whar il & resat by an Ll bypass [see lmarkck undor 4-2.0:

Mo areess ki inRls ared. drefis (he sddrass nurcer with “LR"
(2.9, LR 0101 for bA 81 in LR cannel £1) by press.ng the LA key anthe
Frogramming Consoie.

Channet No Bt Mo, 1

LA Ente LA Ch LA Ehtz[LA Sro3 LN Choa [l ores| LA Ghee A En0F] 111 Tha3| LA Gh30| oA ovgl
W e =} o (Y] s} €0 Lt o £ Ha
1 T 51 an n £ ai ar Y 1 1
=2 o2 £z o2 a8z az 0z o £2 0z P
% oa a3 o3 a3 03 o3 @ £ 0% m
id [ a4 [ o4 od O ¥ ; a4 od ' D

_“D& ' om o5 1] r] Iy s Qs (o] 05 |
o6 B 05 % . | . ng a5 &6 & 6
a7 oF | o7 a7 o7 qr ar ar 07 o7 0T
28 oo ta o 8 a5 ae 03 - A a8 i

nw | as oa o op o oA a5 0% b
1% 10 1 19 1o 12 1 - w | @ | o
o 1 'l 1 r 1 1 11 1 THREET
T 12 12 ¥ 12 12 12 12 ¥ 12
12 17 13 13 13 13 13 1 11 13 13

19 ‘e 14 1% 14 1l 18 ) 14 T

V5 15 1% ‘5 LR % 15 1% 15 15 |

a5




Tia@riSoumise Lean ~ TS SECTION 3-7

3-7
Timer!Counter Ares -
Tc

3-8
Data Memaory Area -
o

Indirest Addressing

8&

Tre TC area, which ranges lrom JO0 G 127, is a single dala area in which

tirner and eounler data & storad Far use by TIM, TiMH JFUN 15), CNT, and

CHTR JFUN 12, This ared is accessole in channel unils only, wheh rarve a5

lhe s1crage area for the sal-vake |5Y) and the presert-vale |FY) of the
Limercounmer [TIMMGMT], FIMGCHNT marmbaors arg Mres ghailz. To spaoly a

Lm&r or @ COUMER, prell e thres-digit 10 nurber wik Tl or CNT (8.9, .
TIM 001 or CNT 126] or, for TIMH and ChTH, prefiz 1ne numBer wish (he

Approprata FLIM code.

nce g given TG mumber has been spacilied, 1hal same number canmat L=
used again lgr any alber Timer of Coumler For ¢xarmple, 8 TIM 010 has been
secified ina program, a subsequent use of G O19 will grarerate arnerrcy,

Theé IMEHSOURTEr Ared ratains e SY ol belh timers and courm ers dunng
peaver [ailure, Bul the PY ol 1he timers is nor rataired. The PY atthe courtars
i retalmed.

Tha DM areaiz used lor Intarmal data starage and rl'lal'li[f::,.lla_['u] n, and g
accessiile enly in §E-61 channel units. The Db area rataine cdala dunng
Power lailure, DM area channels are oumbered 000 (hegh 511,

e . —1war

This area cannel be wscd by nslucians willh b see operands, such as L0,
QUT, AMD ard QR,

MNarmaily, whan dala is apacilied for an insruction, he nsLcian Jperabon §s
pedormed dirgctly onthat daga. For ewarple, suppose a Campare with [R 015
a5 1he firsl operacyd, and DM 050 a3 1he segond eperand, 15 a0 tha program,
When this inslruclion 5 gxecuted the dale in IR 05 is companad wih that in
QM 210

B
a

A peszible, Rowesvar 1o 05 ind rasl adddrs s5es a5 coerands o The irsiug.
liems. S, f "DM 100 18 2pecificd a8 tha Jata far & Bead ramming (maliuclicn,
thé cartarts ¢ DkA 100 Epecilies aratnar Do chanmel at which t™e a2tual
Coerd e Ja1a i3 10 De fourkd.

If, far pxample. Ine contenl ol OM V00 s 0324_then "M 100 is DM 2324 ard
the dala that ihe program rsinacton acteally uses s the coment of DM 324,

L L ot ol N PRLT Y
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SECTION 3-9

L_-E'mﬁrmm E@rmimry = W

Proqgram Memory - LM

Frogram inslnictions are slored in program memory. The amoun of program
memery availdie depends on the Lypa of Memony Unil etached 1o the FC.
Memory Linfis come i dilferent typas - RAM and ACH me micry packs - ard
tar 2ach type thene are dMlerant sizns. {Retar 1e the Harcware Marnual far
detals ]

Ta staie instructions in program mamory, dpal R Instructions IRrcughthe
Feagramming Lonsole, or download preqramoving dala irom a GRG, FIT,
Moppy disk, casselie lape, o host compater,

e ——
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Instruction Data arkl FIRgs

Dala Area=s

SECTION 4 ey
Programming Instructions Cn el

The CS00 PC has alarge selec)ion of Procrariuming snsifuthions tha; allows (o
gdny programming ol cemplicaled contrsl prcesses, The ArQgraming in-
struclions descrbed i this sechan are dvided 1nlo salegorncs by aperation
Each insinkion’s explanation Incluties [he ladder diagram symoel and (he
rermarie sade ior the Instruchan. Examples of how 19 056 iNSImcthons ans
A2 puroviciad,

For each wnstrochion the Dala Areag and Flags subse ctigns list the dala areas
hal can be speciicd and 1ha @mor flags that are applicable, Befor 1 Secticn 2
1*Cr Assignments and Data Areas 1or Ina size of each oana area in e &G and
the ackdrasys of 2ach flag The jollewine abbrevigtions ars uged:

IR. 'S ard Indgmal Aelay Area

R Special felay Areg

HA: Holdirg Relay Ared

LR Link Felay Area

LL" Tlenar Couniur Arsa

Oy D212 Memgdry A1gd

‘O Endireclly Addrested Dala Memony Araa
LN Constams {5ee nobe b elow)

Mate: The walug that can be specied Ior a given canstant de pends ari the
pariglar instruclion that uses 1. When (he consian 12 1 Specily a dats
arvd channel, @ must conrspard 0 3 channel address wilhin the Jat3
area. Lycases where INe constant o e data 1o Bbe soniained within a
charnal, n may be hexadecimal or decinal, as reguired by 1he Insinic-

b,
FA Errorflag
oY Carry lNag
EC: Ecuals [lag
GR. Grealer than flag
LE- Less han ag

ER 2 the Nag mast aften usad iod monficring an inetrusiaon s sxasytian Whan
an EA Mag noss OW_ iLindicaiss thal an ecrar accurmed n anempling 1o
cxecute the Zurserl instruction. The Flags subeecitan tar sach insin; cliar lists
possicle rgasans lor the ER 15ag baarkg ON.

Unlesa otherwisa noted, an Insiructlon |5 ngt execuled when the ER tlag
1§ QN,

B4



CRElE (e Izt RER ' SECTION 4-2
e

4-2

Ba=ic Insructions

LD, QUT, AND, OR, Theta tix BASC insinQioNs @re ndigpensabee in almast any program AL haye
HOL and END a zalrecponding key ¢ iRe Proqrammng Conseld, which you press 1o enter

Ihe inslmictizn, excapt lor ENCr which is proorammed by pressineg Lhie FLUIR. O,
g 1 koys Fater lo 13 Basie Programming Insinictians far details aboul bow

12 use and enler [Mese ins ruclions.,

T

Ingdrucibon Opacallon

-L.D“ T Etarz eech logu: ing ﬂr;mcie-

(ali) Ingicatas an oulpyl bil

ARD Parlorms 3 ogical AMD opa-3an o W npus.

94| penorms 3 ogical OR paration an ma irpuis.

HOT bver s whatever is beloso f1: ghon vsad 1o form a-n-hli_': inzimally
cleasd) inpcs. MOT can be usea wih LO, QUT, AMD_ ar L,

END:Q1] | idicatas the and of the prograrn,

,s
|

=1




Ea e I ery el sns SECTION a2
4-2-2

Interlock - JLIDE] and IL{intaricck) it ahways used in conpanchen wilh ILC [irterinck sleart || the 1l

[TEB LN ]] condilien is OFF [ &, the bit pis! betare ha IL branch is OFF) 1ha s&cliom of
program between 1L and ILC is ot executed, 1| e il condition s SFE the
zlares of oulpuls in the section of program tetween L and ILC 18 a8 telow:

QFF Cwdpur by

Fozpt Timws

LUnchengad Cauntest, shiff regisiars, 37ces

Wey Saguanca Todnpul IL, eter

- K
0 el 1/HITE

Example Cirguh: e um o .@ Address 1 Insiruction | Data
Ladder Diagram and | l CCog Lo by
Mnemenlc Code —nﬁ—@
QG i
. .
i @ o002 LD oy
o 0003 AND oera
e . =1
oomd ouT | csna
nooE LD £003
T ouT £&05
nanT LD WO £005
DOOE OuT | (DG
LOOE ILEos)

W 0200 [iL condilom) 5 OMN, tha prog ram batween IL and ILC is execuiad
rrTTIally.

81




Rezl: [REIMIRIEEE

IL-L-IL

82

” i
L-n |
When the Tirsl I conditicon ® e OFF, aulpuls 500, D301, and DI0? ane Al
T
3
:
1

SELCTION 4-2

SFF. and ke sounter SHT 030 rotaing (15 presend count value,

When e first IL conditian ® is G ard 1he sacend L conditian ' goes QFF,
ihe state of ouipul 0209 matches thag o1 Bk Q004, surpats 0505 ard Qhod furn
CFF, and b counter iofaing As present value,

When both I conditicns are ON a1 tha same uma, Ihe program esecuies s i

1hey werg ngt lherg.

AL sRawn above, marg Ihan arne L can ba used with a single LS AHbough
13 causes an -G errar message o ooour whaen e pragram Check is
perfarmed, axecylion procaads Rommay. Flowever, all gl the ILs betare the
ILG arg ghearsd, ILILS neshing feg, L-IL-LLG-ILE) & net allewed.




Eg2.e Imalruzilens T SEOTANT

E“.

4.2.3

Tamporary Relay - TH A TR il canBie Lsed a5 4 1emparary work bit tor arnching b more than ore
gutfrl bit. TR is used when a ladder dizgram caunat be programmed with 1L
ar LG

TR Bils can ba used saverdl Imes, bot fhey caraa e guplivaled within jhe
Same QIgok,

TR can only e inpul vla 1he TH key a8 LD or OUT data Snce the Pragram-
rming Consnle 5 the anly device which alipws 1H Ry irnput, you San pracram
TH only whemn using ha Programming Carssla,

115 not possible te monilor TA with either the Progra ity Consala or chor
dawisas.

Koy Sequence To ouipul 1 & TR b, anler

ouT
~

T ot frean a0 TS bit, o-tar

LD

i
i
]

| f:::::l; ::lr::r:'.and (T ug% Address nsiruclion | Dala
j Mnimﬂnlj‘,nde L e - :22? ;Dm - p— 0%
! |_. A
3} ---|m oang AND P
- o003 . Qe e : .
y @ L004 AnD i onoR
i QuT ) DR
¢eee | Lo ™ . 1
00T | AND P 0oCa
" poo QUT P 0501
pong In T TR T o |
-l;{lll:l ARO ' LTS
2014 cuT a5oF
g1z | LD TH: ¢
0013 | AN NOT | ooos
e | our 5 e
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SECTION 4-2

Howr 1o usa TH B1S

Camparison of TR and
wiee

24

Eight TR tuts are provided: TR 0w TR7 These can be used anynlimited
number ol tmes in a program, pravidad they are nol duplicaled within Lhe

Rare gleck,

The newt example shows 3 case whers TR |8 ngeded and anoler cayse whene
TR is nod peeded.

[ min a @wl
(=) )

—

D == ] b
()
J

Case 1 TH & ot needed here betause ouput 0201 and ANDOO0T £330 be

connactgd with ouipul G200 1areugh Painl &,
Cgse 2 Here, bacause Ihe dala a1 the Branch painl and 1hay at ontput 0202
5 Tl ecessanly The same, TR ic needod

Uze ¢d A1 & in place of TH resuls o a smaller pragram tecause ILILC doss
not requirg lhe ¢alra addresses needed by LG TH.

[

[ A S TR

-




E_lil?iﬂ'ﬁ “mpirastens i SECTION 4.2
4-2-4

UMD aplump Frd - JME and JML, areusad o branch program cordral 1o the first reteaclion after
o MBS LR [0 JME when the JME cendrian |ig., the state af 1he JMP iraul is O kFF

M, 0 fump number, serves Lo distinguish JMPRE pairs whien there arz
M MInps in a peogram & jLmp nuiiber gan b2 any two digl rumber
bstween 00 garnd 93,

MMF GO, however, is o special case When Ihe insiudions betwean JME QD
and JME () ara skippl, thay are sbill processed But e executed 1hys,
ArocEs5ing fime 15 requera . On e giner hand, Insirucilons Beoween JMP ard
JME with jump furnbers olher than "2 requira ma precessing Lime of all and
are &ntirely skippod aver.

JMP Q0. IME GO can be programmed any numaer ol 1ime & Bul non-zema jump
MMEErs My s b used only once an the prodgraan.

Kay Saquancs To ingut JMP, enter
" [
D 4
T vaurJME, amar

oG
FUN [ a3
L

Example Clreui: w2 [k ] o Addrass ' Inslrucilan  Dana
Laddear Diagram and — I @ ccao L0 .-
kinemonic Code o
N | oaat aND Gool
, ooz JMProay &
A 0003 LD 542
@l 0oo4 SuUT EIE-':I':I
.ﬂ?-l D uaoy
008 ouT 1000
Q507 LD nund
] oL ns0”
Q0O JME{0E) 0o

25




Bgmle Irerrnet s SECTION 4-2
- e el —

In the preceding progearn, 000 @il 0601 2erve as ibe JME conddma, When
ihds conditicn is O, 6P programm bebwean JMFP and JME is execoted nor
malty, Hawewer, f the JMP condilinn is Ok (i 1S casae, 1 eithgr or both G000
and 00 are DFF), the program bereean JMF ard JMD is not execuled, Eut
fra etates of 31l bis (argd imers] are refained.

JMP-JMP-IME bazee Lo arse JWMP 06 can ba used wilh the sgme JME Q0. This Saus4s 8
JRP-JWE errrot maztage b0 ba ganaraled when the gragram chegk iz per
fommed, bul 1iFe program exgculas ronmally

I
—7

51

il
P

_l o2

__I‘“T_“, AT
nsT A

—

I

Multiple JMFPs YWnen Lhe first JMP condiian ' s OFF, cutpols 3500, 0501, ard 0502, and thae
ceonler all relain 1helr slates.
Whon the rg] JMP congiian ® is OM ard e specnd SR conddeon ™ 12 OFF,
the CSHACFEF state of gulpul GOO0 dapands on e stales of 001 and go0z,
and aulputs 0501 and C502 and the counder relain tneir slakes.

When both JMP sardiers arg DM al the same fime, the program exesaies as
il neither JMP were there,

JMP vz Inlarlock Simee the states of 14 bils, iimers, ela., are retancd when JVPEJWE Srangh-
g accLrs, JMPOME | used to conliol divices thal iequird a sustained outpt
te.q., pneumalics z2rdd hydraulics).

Or1ng cithar hane, WILS Sranshng is used Lo contral devides Inal da nal :
redquire A tostamned aLApLt, such ag eledtrenis nistrumeantal on. *L
I




Exals lnstrucilzns
-

4-2-5
Latehing Aelgy - KEER{ 1]

Kay Saquence

Example Circukt:
Ladder diagram ang
Mmamonis Code

Deld Areas

— - SECTION a-2

KEEF Fused as 4 laich  maintaing an ON or OFF stats wrhil o of its b
irpurls 5215 gr rescls it

Rz Lhal may be used ac 1giches aM those drom e IH. HN, and LR dala
grean If a HA bit s used a3 a lateh, the laiched dara is tetamed even during a
power failoree,

When programaring a latzh, first kbad the set i s, and shma the reset Input,

Eefare entering the FUN code.

Ta inpd HEZP, &nrar

@0

e 0 MREF Addrass | Instructlon | Date
11 ] —
A eoce LD 0002
(== L]
11 00q1 LD oGl
tex ey 6 e ooz KEEFP(11) 0amn
1 | H ey B
- i) | LD onoR
-y |
— ceed | AMDMOT | o003
- meos LD 04
1 wos | oA 0e0s
IR HR. LR
Serinput g TEES
BE nmbw

M npud A

When the Sel npur is ON, ihe 12ich is mairtained In an o staie unlil 5 ra 52
sighallutne A QFF. Resed has @ higher poorty ang takes precedence when
bolh irpuls are QM.

4l Inpul _ﬁ

Hazat rad

KEEP cutput

a7



Application Exompla

BH

To pregeam a sell-lalching careut with KECP, charge 1he arcuil Below 25
S,

N N i (=)

i tre seH=lFtching circuit abave is used witnin an ILILE Jiock and 1ha 10

conchban urns OFF | the KEEP state will pa mtgined wherpas with hg g ppor-

maoaEL M, puipu Q50 will go QFF

Iyt Wil

Mote Exeroise caution when using o KEEF reael ine 1hal s lakon 1o a B
diractly cennected b cxternal instruementalicn. 6 paticular, & suddan
drag in AC powyet 18t @5 misutficient o cavse the PC's DG power Yo go
ol will ragal 1ha |31ch

e @)
Abngal !'
_u:ﬁ‘_ & i P |

L

Yiarning imdicabar

SECTION 4.2

ralimais

B u-wu-'h.-l.-l-..u'u“.ﬁ..-\...._- (L

ML bl - R T P TR TP IR



SeP3 Inwirpstlers . _ R SECTION 4.7

Dillerenitaion - DIFUN 3] CIFU and CIFT furn an cutput ONfor a single sean Thess NS nIchons are
nd THEDH14 used when singla-scan execuion of & padiculgr NG is desired.

LIFL furns ds autowl ON when it dalects an OfF F->QMN rangiticr ia its spul
sagnal.

DIFD furms i3 owtput CH when I detects an Q- =08 Wansiticn in itz inpu
Sigral.

Key Sequence Te ~put DIFU, antee

A CHR
1 2 [(N] ELh

ioirput DIFD, anlar

e fs )
U

Example Circuit: et P T Address | fnstroetion Dala

Ladder Diagram and . o o0 | 1o oo
Mnethenic Coda N - -

| “‘?‘ — 0OET  DIFUi1G) ! 2san

e oboz LHEI | 4y i 501

7 i} =T ceed | LD i 2500

e ooge | MoviEt -

el £ " FFFR

pM L 100

0003 LD 25

2306 | BSETI) . - 1 —

[ a0

oM g

t oM oo

I Iha preceding axampe. an OFF =08 Yansilion in inpat 9OR0 oy 1R 2500
M and exacutes MOY for one sean,

AN ONeCFF lrarsltinn Ininpot CIGO 1urns IR 2591 0N fo ore scan gnd
Executes BEED K o soan,

o8



-Feslz Inafruzilans SECTION4-2 !

[
S

1

Timing LI 06y m_uﬁ%m& M '.
1

Leasirp-eedpl AMemTatior oLl

I

Tralwigtshie dillerenbaton aylpa E :

Mote. & maxitur of 1289 pairs of DIEWs and OIFDs ¢an be used in a grean
program. If 128 Is exsesded, Ing armr message "0IF OVER" 15 d5- .
Playcd anha LCD of the Pregrarming Consale and 1he 129th OIFL o 3
CAFD, and any iolowkng, are icealed as KOPs (b operat-an N8t fue- i
1ans). s

Dala Araas IF HA, LA |

W

100




Timesra And Shumhare SECTION AT
IIIlll:i 3 nd C te Tl is & dagreimenling DM delay timer instruction which requires a iimes
OUmBEr ard & set value (5V) as data. When the spacsiad 5V has elapsed the
timer oulput turns ON
CNT |3 & decremenling cocnter instruclon and CHTH 5 g revarsibly COlmr
instruclian. Beh require @ counler rumber, 5¢, Inpul sigrals, and a respd
inpuE.
The limercoundar number relers 19 an actual address in The TC area Ihe
rambers must nat be duplicated. Aefer to 3-F Timen S aurder Arag. 'gr fhe
range af limeroounier numse s availables,

101




 SECTION 3.3

TIM measuras i onits af 01 secend, and the s valug 15Y] can rarge fom o
o =55 4 seconds.. with an accuracy of =01 seconds.

Key Saquance To st & mar, anles

Lrm Eha g4 walug,
Tey Aw5ign J sonstanl S, enlgr

-

To exbarraly al the Tk value
[8.0., bor 2 varlable imer}, near

.

;
¥
Exampla Clrcutt; Address | bstrucilor Data
Ladder Clagram and annn m T
Mnzrmonic Coda —
ogm TIM Qoo
mﬁ: T T Al A _ _# 050
e 152 ppnz | LD TR | oud
11 [
1] = A auT ;R
am Ealama brwr F—- ! -
I @ By vix Ch OO0 LD .
N :
S— oes Tika C o 0d !
) _.
0005 ANMD HET T4 | Do
oooF | QUT i 0201

Tiiming Action of TIM 40d Timar Ino
: imdr Inp

SH-ames culpal

102




TIfErs A Soumtsrs

Timing Acllan of TIk 01

Data Areag

Flags

— SECTION 4-3

Nuriag AUN ar MONITOR modes, a limer can ba sel 3coording 1o e can.
tenls ol 2 chanrwl. Inthe second axample above, Ch G5 is conaectod 1o an
sl Ml oevice which sals the (imer value, 1thus providing a variatlae faner

Mate: Timers insade an ILILC op ang reger when the L conallisn coes OFF.
A perwrer Taidure widl 3lso reset Timars.

AR A COUNLEIMEASURE Ag8in2L having & bmer resat when shune 5 4 power
faire, yag @ countdr and an mtamal cdock [or & TiMee, 55 5hown Belnw
This kind of Yimer preseves the present value ef tha fimer

-an'm m:
1 | L% et
- St | 1% e amer
|1 - gl §
1

B33 : (5H &oa) | 0 s chock pusa

The exiemalty sat fime value must be a 0G0 value, fom 0o 9938 or an ermor
will pocur. AEnouph grogram execidian will tontinue i 2 non BCD value is
userd, [MIng Accuracy can nol b cepesied,

0, HA, LA, #

ER —— The canlants of the 5V channet are nod RO,

103



TIcgre end Counisrs ) SECTION 4-3
I e |
4-3-2

High-Zpged Timer - TIMHME:  The mgh speed brmer workss 1he same as TIM ¢xseprta: TIMH measucs io
unils gt 0.07 second And ds set vae (S5 can range from 0 00 Ta 59,89

Seconds with an acturzcy ol £0 1 sooonds.

Mote: Timers ingide an ILTLC kop ara reset whon the 1L cendltlon aoss OFT,
A ponwr [ailung Wil Alsa résed Hmers.

Key Sequence To 5@l 3 hgh-spadsd Limar, Ealer

- RS

LB 1716 S6E varuy.
Ta asakn & ¢onstanl 5V, enler

Ter mrimrnally g2t tve highs-spsead fimgr
witlug (o, dor 2 van ek Lirar],

-
=4 -

Exxmple Clrouli: Adtrans | Instruclion Dala
Ladder Dia )
gram ang aeod LD e ;
Mremanlz Cade
aodn TIMH: 18y anz
00 A _ )
.uﬁm @ Ly L I TIM i)
| _ S aooa 2UT . 0202
—t— - ;;n;'aﬂwa noo4d LD ! nood
iy sl g DOOE ToaH;15) i oo
I
rn AMDNDT - TIM § o
ooa7 | ouT L gzaa

104
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I

Timers and —oMmlors

. 'SECTION 3-3

TIMH 00 Operatien

Gata Areas

Flags

Time inal

D1 T T T TR TT R oo @éﬁ H

i, 1R, LA |

LH [P conanes ai the 5 channel are nogtl BCC
Indirectly addrazzed DA chanoel is on-existent,
(DM dala I nat BED, or the OM ared bovndary has Been
excaeded ]

105
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ST T i aan kel @
-

'4-3-3

Koy Sequence

106

SELTICN 4-3

CMT iy a praser Jacrarnantng ccunigr 10ats, i1 decrameny il prasent ceanl
vaiue (PY) whan lhe courl Input 5ignal goes from CFF 1o 0N,

Yol MUSt previce 3 couet, input, 3 raset inpll, SV, anc a courder rumber 13
yse GHT The daamter iumber refers 10 a0 achial sdaress inihe T ared
cince [his area is alsa sharcd by timers, Ihe nambers must noi b2 duplicated
Refen to 3-F Tirer!Counlar &red - DG Mo tha pange of iime feourder numbers
gvailable,

The counter $2walus can rang? from OO 10 S99y || mas be 3 B0 valle,

CMT retains &5 FY within gn ILALC logp when 1he IL conddion is QT

AR LI T=100, .1 TS

trar the =l valus.
To assmgn a constarl 59, nlar

T3l VRITE

P agiarnally 391 1he countar w8
g w2 vAnAabdw counrlar), e

oI
gr
o8-

el Hﬂﬂﬁammh

%ﬁ...



TEmels AN CauIRers : SECTION 4.3

Exampie CTroUE: Address | Imstruclion Dala |
Ladder Dhagram and — " i —
Mnemanic Code : H -
Qg2 I n :
| Connrpa . ; Bea?
MJ_ ) SF  CnT ;:f:?‘sg A CHT | : o
o Fdrvat g T . T
“ A Dusp| counls ¥ - I EI]
GHL ’ !
: @ (w3} LD CHT | cos
oo Gl v, 655 IT i
i} rramn R .m ) P efns
wi| Besmmaly set qaas LE» ! :
I I Rl T . it [ - | Cano3
e ooor LD i 0ooa |
i oooa  OR ) 0005 -
iy a
I @ noog CHT Poapg
:om
0 1D HOT )
o ouT © ppe

CHT 004 Cperation Counter input ,_E.%W
[+ 14 %] 1 1

Raas? input e % o %

L -

-

Od-aunial aUIpas o

]

A3 a decrementlng counter, SHT 34 produces an QN ou tpal when the Py
becomas A0CD. Onog OM, e tlock cotput s12ys Chlundil e rote! tighal
lurmns G, When the reset sIgnal goes [ OFF o O/, the PY |2 roturned Lo
the SV, While Lha reset sgnal s ON, courl inpud signals are nod aocepled

CHT 005 Operalon A caurder can e gxternally sel by speciying a shannal 1hriuigh which the
counber value in e poograrmwill b inpat Irem an eataimal device. In the
socond gearrple in the ladder diagram above, the centents a1 Gh 03 cejer-
ruine Ihe =at value af the gountern AWK and MOMNITOR mede . Thog, an
axntermally conngclsd device controls the vanalbe 2eling of ONT 005 through

G0,
Data Aroas l IR HA LA # ]
Flags LK - I The conlants of the SV ehannel o ol BCO.
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i‘  CIMers ARt COUNLETE

«
e
Y

Key Sequence

104

SECTION 4-3

The CHNTH iy a rewversible, up-down Cincular counlor, JEinereases or decregses
the presenl value [PY) by one whengver the [nerement ar decramMant input
signal, respechivaly, goas lmm OFF 10 OH, Whan 5oth Lhe ircrcnwen and deg-
réfhenl ihpot 503 ls are OGN gt the same tma, no counting is done.

Basices lhe increment amd dedsamanl input signals, you mosl alss provicde g
resel input, SV, and acaunler rucnbar. as with SR, The counles numbar
relers 1o an aclual askdiass 10 the TC area. Since this area & a’eo shared by
s, the numbers mus ned be duplicated Befer to 3-7 Timer/Courdar Area -
TG fertne rangs ol lnoscountor numbers avadahle

When the resed signal i OM, e Py Dacamas Q000 and input 5gnais are nol
acceplad. When dacramenited from 000, the presant valas [PV s setlo SY.

Tha counter set valize can range leorm G000 to 5999 1 rouzl be 3 BCO vaus,

CHTH relains A5 PY within an ILILE kop wherthe I condltlen |3 CFF.

Toaet e reversioN eocrtar, amer

B ‘: .1
o -'-
|

then Arder 1he 5ol valLE.
Ta 355N & can#lant Y, antar

o

Ter aaezpenasty mul 1hy wurtar value
[&.q., lar & variabda oo gerh, gnler

[+])

oS- @




T imx{'m LT Gl e s ST SEETIDH-_T;‘B

CxAmple CircuH: Address | Instruetian I Daia
Ladder Dlagram and - " .
Mnemonic Code e
na | K
11 wremmrkeg g . oo -
ul:! #MH{ o LD - Aoz
D2 T P ! :
7 sor ol RV _OSO00 G noed CHMTR12) i e
it Tt npul H
X [ n g i osoon
ol
/| @ onod L CHT § bog
T e P
— = . y oDnS T Poegn?
CRTALID aunl walug P
“ Lotz mimrl] g b |, :S-:ﬁ e nally 181 i CChh Ln LA
) She o, i
"i’? Fiown . A pea? | LD L cgoe
T}n,:ﬂ? @ naM | LD * Qoos
0aas | CNTRYIZ] | ot
- - {:"5
oo10 LD b T CHT | oot
Dot | CUT i P e

Counler Operatlon
Incremental input

Decramental Ifpul

Crourber aulgagt )
Date Areas IR, HA, LA, #
Flags EH Eatarmially 581 S iz not BC0.
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Timars oG Cecalsrs SECTION 4-3

4-3-5

Timer anst Coupler

Extendad Tirmers

110

e —

Extenced hmers can be forrned by conngcting T-Ms In scnes. The lokowing
example shows e TIME connected in sarngs 1o farm 3 30 winule fimer.

:?? :r":'«' " Addresn  Inzirucidon | Data
| (T T Bl P A
TR @ e | . - qM -I
! ¥ i o000 x
0002 LG TH P oot p
o003 1M L aks
Koioantn
LR LD N : eed | T
LEOS oUT P e | .'
TIMz ¢an alsg be used in comiinalan wilh CHT Lo farm an extended dmer. In
Lhe nexd example, TIkd 001 ganarares a pulse pvery five seconcs and CHT
02 courds the pulses, The otal iming inlerval is faurd by,
AT - (TImer 3% + 3can Timey & Mumber of Counis,
=, this 15 an example of a SO0-secord timer,
Address | Imstructian Data ‘
a0y | LG ! goon
0001 ! ANDNOT | MM | oo
Qop2 AND NOT -::HTE o2 ]
o003 | 11M P
A 005D
oodd | LD TIM ¢ 0
0005 LD L L e
o006 GHT GOz
& gio0
w07 LD CHT © 002
GEEI | aUT | n201 5




Tl r2 o a1 b2 ] _ SECTION 4-3
S

Ancther way to make an exlended Lifrer is by using one of {hg inlemal dock
Pulses (S0 3 3 Specal Melay Ared) and 2 coumze. n1he lclowing ezamphe,
the PC's infernal 1-sesand ckoek pulse s combined wab SRT ta form 8 700-
secand hmear. 1 the system reset iag [SA 6115), which wms ON Izr one
scan when the PG sians operating. 15 GRJ (s, connesied in parakel) Ig the
resal input ol the counter, the ecunting operalich S22 Tram the 521 velye
when power i3 applied o the RS,

“ﬁ H:'n-:! UL e a— | Addrass | Instruglion Deta
".E" : o mﬂ]m“'— 000 LD P
S, ik : nog AsD DoE
. A ':"H':" _nn_:uz_ LD MOT Q1
nooT CNT 1
CI P i
pond | LD VONT; ool
Qaons T ! ' o2ng
Cuermulathee Countsrs An extended counles thiat courls Righer ivan 9935 can be mate by pragram-
ming courders In genes, The foligwng & an cxample of 3 20, 000 -count
caluntar.
“ﬁ" Ji‘i“ Wmm Address  Inzlruction Da'l.a
| ‘ﬁ? I m-mi ' oogd LD || Dot |
=T naa AHD Eopnod
A gat " LonarT o002
AE P coo3 oA CNT | 201
T now| | cons  OR CAT | e
_f"‘|T|m @ Gaoa CHT ol
LI T
cook I CHT | Do
con7 LD 2T i, r
occd | GNT . ooz
: " a1 0200
e LD N CHT oo
m u ouT ; _nﬂ
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Py re amed Souniaee SECTION 5-3
ON/OFF Delay Circunl nﬁu :;: sa, Addrece | Inatruction Pals
nang LD | 2000
E_Tﬁ? A} 30 noo TIk am
T BREE
1 P ¢ i Do
e " o0t LD i w0
000t AND NOT i oo
Geed | T Fooo
! # i oo
0005 10 TIW 0y
DA LG [ 0z
KEEPC L | 0500

One Shol Timer The srne shotlimer shown nelow outpatt 3 pulse Tor 1.5 secorkd s (1he valus of
VIR O07's EVY atter s Input lurns QN [The duration of the OM inpus signal
rawsl be greater A 1he soan thme )

i Addreas | Insltruetlang Dala
e
ot ala]s]i} L ' ;1000
' Ly AN MEH TM D add
15 "
— "'-H_J"‘“ 1145 pooe R [aa]ali]
s T oo auT T
1 i'll @
i i L 1 st
fees TIM e
; EI S v ]|
mw [ £ @aasa L Foo0g
. L..] DOOF | ANDNGT | T# . aod
[E1 1la -
’ [ ooos | ouT i DEMd
112
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TImE 2 Rmd Salniere

SECTION 4-3
Fllcker Tlreult wen  Twee -

{—3F ;fnl-: 10E Adclrgsn  lastructan : Dala
TR ooog LB I 2000
I i YT -

= OOO1 ANDRNOT  TIM | eop
Thirn . [
il @ b2 TIM . —
i ¥ :oom3
r[rk] Lt 11 :' (n[1]]
phga | Tim i
- L LLE
blbg Lk T § @
bk bl ) T : DROS
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AL e Ehtﬁ‘ﬁlma SECTION £-4

4-4

Data Shifting

114

The Inslruchions descibed in1his chapter all shill data. but in aiffanng
AMaLNts ard diteclions Each of ihe shifl insrruchions 2 programmed with a
lurehian code.

Ta input Ihese instnuctions Lhiough the Pregramiming Consale, you must press
1ha FUN kay follewed by the appropaats wnsdlon code. Dasa tar the sperangs
alse has 4 be antErad whers requised, Refer ie 1ha key SEGuenues far eact
NS LALCOn,

1 Ml sl lunlieded e ol

NETRPIN S P, WL

!




—ﬁ
AT R N

SECTION

4-4

Shin Beqgister - SETIX SFT shifts the data by 1 bitin the spesitied channels. Rarh 4 baginmrg
channe! §B) and 2n end chanrel (E) Mt be SPecifivd g5 Hga.

E must be less thanor egual |2 8, and B gnd B MUSI b in the sanwe gasg,
area.

Ladar Symhbal and TUH Td ™ Te latt-chik 4 ana, gntay

Ky Saguatce 510 i sy 5 il ':J A
E 0 [A]
Piskcl gl e "
B . Baginning channal [E] WRITE
E : End chanpal

ar
@

Example Circuit: “ﬁ" - Addrags | Inaliuction Data
:n'if::;:_::ﬂfﬂm and ":’:." an a2 OO | L0 L ac
ic Codg : - :
“ﬁ* a5 o G381, LD BT
a1
NP 17 120 :
ﬂm — LD Foopuz
DOCeE AHD NOT : oanna
4 2l Ti15) HA ;1o
HR i i
Qons o HR & 14es
| an0s auT i aton

In1he zhove szampls, HR TG 3212 22 3 16-Hit thity regisier. An DM shilf pLlse
Egnal shifls the dala in AR 10 ena B io the lede. This moves HA 1090 1 1014
wild HA 120% 12 1015 and 1he bl content of HA 1915 s |ost. Cutpal 0130 turns
i when tha blt conlerm of HR 1005 2 1.

M | HA e 4R - 3gn | HA oo

|! 1 v -]

"m Lm
rprrul I S T S N R
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Doty SRITHEY _ ___ SECTION 44

Timiog A rusel input set5 all bits 10 0. The data are shiled al 1he isading edge cfthe
clock input. e HE area = used, data is ratained during power Ezilure The
samjent af Bl 15 af ¢hannal E is o1 «ach tma the data = shifad.

LTI m @'ﬁ
EXTA MR R R
ey ol HA 1::':' 1 1 -] P 1 ']

Shifting Mare Than 1€ Bits The next sxample 90w 3 $5-bit shidt reqester which Lses & 3-5eccnd ciock
ata Tima pulso ag the shifl puise signal. The comen:s ol input Q008 are thited adiocs
channcls 28 to Z0.

7 |

117 ann spanl ngu
l;lillil-'- s bean
1

Cariers of S0M

Data Araas IR, HA, LA

- u.-r-:.-- -

1B




Cxta ESRILIE

4-4-2
Hevers|ple Fhift Hegistar .
BFTRIAY)

Ladder Symbol and Kay
Sequehge

Control Channel Dala

Controt Channel Jparatian

SFTH shins gala a8 specdied channel or Seres of channals 1o etrer the e
or fight. A beginning and end ¢channet, B and E, must be spacitied, evan lar
shulting dara within & sIngla channel B rwst be lags lban or &qualto & and B
ard E must he in the came dala arsa. Also, 8 conll channelwhich containe
lhe resel inpun, shit pulse ingul, and data input ot be Feavided.

— SFTR84) Far &FTH, ema-

B [ _-]
E
; NI YRITE
L Cardral channal
E: Bag nnng ehannel

E: Era carnnyl NN VIRITE

-

|Tb|14[1:3l|12 - Jaal

| — Caried ovn conirml

1 [ONY:  Shi% 1 e el
0 POFF1: Shitl ba th raght

| Datainpy (M

l Srit pulse Inpu (SF)

Ragwyt input (A1)

YWhar the reset inpud iz applied 1o SFTA, {ie. when bit 15 a1 Lha caninol
channgl 15 lurned O] 3l he taits of ane sontrod channal ard the carry Nag ars
cheared o 0, disaniing SFTR Iram ataepting any mpa
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Tl it @-[Iuﬂ".“tﬂn'ﬂﬂ SECTION 44

When the dala & bring shdled lo tha lefi (frorn ba GO boward biz 15], {bit 12 of
the cortral channel is O], the coptent of bit 13 of 1he contrel charnel [dala
wnpat) is transtarred 10 il 00 of chanpel B on the leading edgs of the shay
puls (bit 14 ¢l theconlrel chanmel) AC 3 resulf, all the daia inchannet B s
grifled toward BR 15, Ad e sance b, B 1308 tranalerred 1o 1he carey Tlag,

When bk Jdata = Eeing shifled toihe dghl (o it 15 16 Bit 00], (Bil 12 a1 the
conlral channed & G P, 1he datairput i transfasred ta bet 15 of chanmel E. As
a resuf, al the data is shifted 1 bd foward Bil 00, A1 (b sarme lime, the coeleat
i b 00 a1 channgl R I shifted o 1he carry Tlag.

Exampk Clrocult: i —@l - Address | Ingtruetlon | DBL-B

Laddar Dlagram and - ) | LD i ocon
Mncronlc Cade —| @"" (oK | ouT Poas12
ITiE I'o& qim m! pooz L0 I G
il . @1)‘ cers Dop3  OuT | 3613

e ooo4 LC P oo :

; o R

nnng DIFU13) i 5200 4

S - ;

i} SETYRI aQoe Lo s o 1

» : B B — ;

ot gooy | QuT R B

B 2 coud 1D = Doz <

- - . .k

QU SUT P 381T f

onie LD 0004 :

oot EFTRBL) : — i

i a5 1

el iR ] B
M oo

118
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Emw Eﬂnu?ulwg o _ SECTION 44

Data Arcas | M. LH, um,um ]

Flags ER The B and E channels are o diferend areas, ori = E

i Indires by addrassed OM channel is non-=slslent.
| (OM dalz s not BCO. arthe OM area boundary has baen
exceeded }
o e 1 Aeceives v data of Bl 06 or bt 15, deperding on ha direchon

 af ihe shil.
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GatE Shiicl F=ECTION 4.1

ANLNMBLC St bett - ASL £hifts & single channel of data ane bit 1o 1.2 leh, with 22z ().
ASL{2a}
Laddor Symbol &t e ASLZE] Far ASL, arlar

Ch Crannel whose dala

& li2 L shited
{ch]

B

Example Giteult: | i Y Addrass 1 Inatoellsn | Data
Laddet Diagram and au o oo D . aoan
hig Coda .
Mremohid ¢ Qo0 ASLLLY) -

Cartants. of Ch Balerg 5h i Q_L-_[u[-:]u[n[u[n|n|n| ||n|-|:|u|||1‘!_3
o s ‘DI‘" B g
COmErss Gk AbAr hih E] Lafafafofa]a]a]al faf [a]e]-]:]a]

Example

Mata Areas | 1R, HH..-[FI. DF:'l. L 1

(O dala = not BS0, or thz BM area taundary has bern
axcagded )
CY — Feceives The gata of bit 15
E{]-—! Thy whian tha ¢omeris gt the dala charnal are QOO atha v s e
. OFF.

Flans EH j InEarecity addrassed DM ahannel IS pen-sxisiant.
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[ b EI]'nﬂT!lﬂu‘]E

Arlthmetic StaM Hight -
ASRI2G}

Ladder Symbaol

Example

EEETICIH' 4-4

AL ehitt2 & &ingle channel of dala ana bit 1o ke rignt, with CAarry JCY7 Zerpas
Aways shifted infe bit 15, In ¥ other respects € s the same as ASL

1 ASNUe)
h
Ch: Channal 10 e shillgd

When & 7erg of o ong B shifled nla bit 15, all bie are shifted 10 98 fgh ang
bl 3 iz mhilted inlo Oy .

B 18 0 8

Canrnby af Gk EAtare gl ,:L-_.L: I -|=|u|- [u[l |'| [u[n[ "[1[:'.[;[1 |;|‘L_E]
11 4.]7 - LA

Gonignld 31 Chahar bl el Lotefolo]alalaleofaf i]a]a]a]r] {:_!
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et ShATng

SECTION 4.4

4-4-4
Bl Lef - HOLET)

Ladder Symbol and
Ky Sedudnes

Examipe Clrcul:
Ladder iggrarm and
Mnemonic Code

Example

Caia Areas

Flags

122

ROL redakes a sngla chammel ohgata one bik o e el with camy (CY) RoL
shiftz Cy imto b 00 o the specified channel, and Bil 35 ialo CY.

Usga S15041) or CLCI41) 3o force-sel or loroe-resel the cuntents of Y balocee
doing @ rolale gparaian.

Far ASL. amer

JROLA) [—]c
Lh: Channsl o o= rolated

Chanrel dala mewertan] is 35 Below.

o AT 12 - " o2
[ O L T
| mﬁ" s Addrexs | Insiruclion Data
| Il I T R R T i oerg
iy HOLEIF -
DM | om
ey wmis B

Conterty of Gn Burbirs Sibabe mﬂﬂ o fa s e ala] o i T e] ]
1

Gf o BMS \[Jr B 0

Gonmnis of G ae- R [7] [T e[ [ 3 [e[e[a[ [T [5]:]o]

[ HA LR OM. DM _|

ER Indirectly addreazed OM ghannal is non-existert.
(DM data ls not B, or the DM araa baundary kas beon
| ezceaded.)
Y ——- 4 Aeceves the data al bit 35.

S| —— N wnen cordents ol thed ala Ghannz] are 0AG0; othervise, OFF.

|
|
|
|

NT 1

Bareriim - 'H’ﬁ—'—"'



atd %hn'tmg SECTION 4-4

Rolate Alght - AGA2E; RACIR redatas A swnfe hiannel ol data one bit 19 Lhe right, including .:afr:,- ];.;*.q
FIOA shifts Y amta Bit 15 af 1he speciled channel, and B OQ into CY.
Use FTCAT or CLE4 1) 1o force-set or forze maset he contonls of GY Balore
goirg a rolale ¢paralion.

Ladder Symbal — HOK(ZB|
th

Ch; Chandgl 10 be raased

ohanne data movement o5 &5 Dekow-
g5

{:J"T’FTTT‘T‘“] TTTTTI “T“"F“ﬁl

or AR Y]
Frampie Contote ol <h Boforn Moty (0] [1Jo] [ol o] o[ufal s [vTefeTaTo];
on a L“]"—"' 'IJ
Cr Ok 1% ‘J.]? Mx
rzentenls o Sh Afoar Alcoate m |u|-|u|-|u|-|||u|u||]1]1ln1:]-:]1|
Data Aress and Frags These arn enbcal (0 B el thal 0Y receives (N2 Jdata of ba ¢ insraad

of i datg of bif 15,
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gt Bhilfiling SECTIOM 4-4

hif L gff - 53 S M ig shilts cata between 1ha bagioning ard en:d channels by cne Sqit (for
bS], Whon channeis of elala are shifed wih S0, 2200 5 written Inla the st

drgit of tha beginning charnel, and the letmos! digit of he end chanaal iz last

Ladder Symbof and Key — ] sLry | For 5L0, anmar

Sequance - :
= K 4 S
T, Baginning channal .
E End chanpal [E]

& ]
-

B and E must be in the zame dara area. ard E must b groaler than of equdl

B
i
Example Circull; | “”;‘i" eI Address  Inatruction ] Duaa ﬁ
Laoder Dlagram and e - | ! P
Mremehic Code P U N 1
oo SLO;TL) —
A
], I ] 1] i
Cid a1 .E
I
Lxampl
Rl& E u H and L Eators SLD =
JEGE SEHEE '
[} 1 .

B ard E alpar BLO
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- Peem

aie SR

Ladder Symbal

Exampha

DRt Arsas

Flags

B k2’

'.-h.'r.

b A el it O AlF e FLl A TR
—_-'-r-l-'-l'l-ll-—l—l-"-.l.lll.._.lu.l.._'ll_l_|_.__"
— .. -
it I r.
bl a3

One Digit Shift Alght -
AL TS

. SECTION 4-4

SAD shifs dald belwern the Eeginmmg and end chann gz by ane degit (four
Lirs) b the right. Zara |5 writlen wnla {he lefmns dig of the Leginning chanmel
and 1ha righimast digil of the cnd channe! is os).

~—{sRoi_
A
=]

E: Beg.nnng emannal
F!: End channal

8 and E st be in the same dala area. and E most B gregter than or egea
lo B

B 2srd E hir'am SRR

E
=||-i=!1IF[-IcI;
c 4]7 Lo tic
anne l:|=r-|u|-:

Hared C aler RO

| IR+, LR, OM, *CM

ER i The B and E channals gre n diflerent gy, orB = B,
Indirg ity acddressed OM channgl is ron-gxressnt
(D84 dlad2 is not SC0, g he DM ares boundary haz bacn

. BECCEOen )

Mole: H a pawer lailure cocics durleg a ghill CRErALun Across mare than S0
channels, 1he shill operation may Agq ke Samglzled,
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%k,

J0m e E Pral i SCELCTION 4-4
Word St - WSFT{E) WIFT lefl shills data between 1he beginning and end charnels in chanrsel
uniiz Zerpg are writlen irdc the beginning chanrel and 18 comanis of 1he arg
channel are ksl
L adder Ejl'mbﬂlr and Key N wgp“r“g] i For WESFT. anlbar
Sequrence i B
w.r B—- m
F
E: Bagirrang channal L wnie
I Endl chananal
N WAITE
Exampla CIrcuit; i' ':llrult'CI T Agdrass | ostrection Data ,
Laddar Dlagram and Tord 0- . LD ' ooap :
Mremonlc Qode LMoy -- :
£ea1 WAFT! ) —
O () 1]
oM A
Exarnpla £ B.1 [ @
l]u i:lz 11-5 !Iz}l[n z[n
Lowr paa + .
K Tl i
E -l ] N

ala|s] el Talabslo]ala]a

Data Areas [ IH, HE, LH, UM, ‘DM

Flags LH | The B and E channglg are in diftarant areas, orB = E.
Irdfirectly acdregzad DM ahannel 2 oan trlstent,
| (Db data is not B0, orthe B area boundary hees been

| espeded)
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- - . . .. .
T L TR LI TR IR R

it
4
B
3
Rk
I
3h
3
1

Dals HiZwgmagsl

4-5
Dala Movement

s Saetion 4-5

o

This secticn descrbes 1be instruchors: used lor moeving data ehween dala
araas Dala movemaent i assantial for utilizing all ol ihe irlemal data aieas of
th PC Commuanication in linked 5ysems ok requres data mavement,

Each Instroaion is programimed with & unsan cedd. T npul these [nsiue-
Lans throagh the Pragramming Consobe. press the UM kay lolgwed bry the
appeaprata funcivan code. Dala for Ihw oporands alsa has 10 B erfered where
required. Radar 1o the key sequences kor vach instuction
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glﬂmﬁ.:ﬁi@-ﬁmmﬁ

4-5-1
Moye - MOWVIZT)
Moye Mot - BYHNED

Ladder Symbals and
Koy Sequences

Example Circuil:
Ladder I”Hlﬂ ram and
Mnemonlz Code

1248

Segtion 4-5

M Transiers source Jata (ellber the data in 2 speciier channel or a taur-
gagd hes adodemad consland] 18 3 destnatian shanael.
MM invierts Lhe souee dada and then imnsfers 4 to Lhe deslinalion ckarnel.

I'|'Hi_1".l'|:21] For r-“:l"il. antar

)
—] MM

5 Far M%'H, =rLer

o |
5. Sourca dalx
[ Dastinahia~ channal
(2] Rl

L Saurca dara
; Dewtinalion emanngh

I} [ Address  lnstruetlsn  Dars

L4 OCE Ln © Ceed
-E__-“_ - e

| Eoe MOV 2 -

— M o1
LT :

o HR i a5

o002 MV N[22 -

:HR ' o8

LR 26

[y che A xARAle Creys anos e, when inpdt QU0 fums SN, MO 1 ansiars it
donlanls of Zhansel 01 to HFA 9%, and MV irverts tha conlenls of HA 6 gnd
transters IRem enta LA 20,

o i ety Sl A ket S A+ 1 TR

e




Ml D mesns

Data Areas

Flags

Section 4-5

o S m—ﬂ-[llﬂlljdl'JI&J']n

cormaakine [ [al oo ]ef ]

F'||i:||[-:|]|_Lu_]

cewawinm [¢ T s [eL e [ Ta [ [e] ][]

Surme

IR, SIE, HVE, LIY, 1C, OM, "DM 8

Daslinatisn |
IA, A, LA, 0, "0
. _.l

Timers and courners cannot e dasigrated as fextinglions of MOW215 gr
MYRI(22), However you can crange a limer's PY ara countar's PY by prg-

gram contred with BELCT A1),

ER Indirectly addepssed Obd channal ig non-2xis art,
(CM dala s ned BCO, or the DM arsa Boordary hezs been
| excacded ! '
Eo - | OM when sagrce and gestinaton chanre: onleals are 000);
hevwize OFF.
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AT e minenl Saction 4.5
B_mﬂ._ﬁﬂ_ﬂs_lltﬂl BSET copear a channel af dala or @ constant nember 1s severa) cansacy live
; channels.
Both a Baginning channol (B) and anend channs (£} musl be spacilizd a5
data B mast be less than o sgual Ia &, and B and E must ba in the same
dala area.

BSET can be used 1o change fimaricorntar dzla, [Thie cannat ba done with
MOWE2 Ty ar MR 2R

Ladder Sytabal and BSETIT) Fear ESET._ e
Key Sequence u —] B
5 7 [_ 1
B
—t then lhe saures 8ng destinalon

channal npmbars,

S Seurta dala
B: Eaqinning channpl (5]
E: End ehasral
(R WAITE 3

Example Clrcul: | "‘?’ WRE T ] Addresz  Instruclion | Dais 1 B
- ﬂ ! H )

Ladaer Dipg ram and -:-:m ey Lo N T
Mnemaonlc Code - ' : :
o o e BEETT P - i
— - )
LI 2.2 g

11 o0k

DM ¢ a1y |

Examplo 3 Ton Tz 7 s WL Cor 1 oa J
al B b [v2g 4 :
Eume |1 2 4 4
Dara Arsas h g B ard E :
IR &% HIF LA, TG, DM, "L, * IR, HA, LR, DM, “Oint :
;
;.
Flags ER —— The B and E ¢hzrngls are in diferant sreas, o B » £, i

Iredwectly addraasac Ofd channel i AoR- e s1ent.
(LM dati is nel BCN, or the M area bouncary nas oean
| gzceederd §
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PaiE MEtrsrmsny co o Sackon §-5

| far- XFF AFER moves the contenis of sevarat consecutive suurce ahanaals i cor
seculive desthinatan chanmals.

Ladder Symbaol and [ WFERTT) | Fer ZFCR. aar

eQUENCH P
= T @
L
- thwn the numser ol 2hanngls g fhe
— Fourod Ty ning and dwstinalion

Beginning ehatrgl numbaygrsg,

M Hainbgr e chappala 1o move
5 Seuree boginning channal IN] ﬁ

L. Dastinat&n Baginning channel

M, tha numper el channals o be transared, must o a4 d il B number
Eoth the source and desiingtion channsls may be inhe same data arca, bl
their respoctive block areas musl nel svedap,

H - 2000 - . T
Example Sircult: | il - EACT Addrass Inlrugtian Data
Ladgdar Dlagqram and o oot " —
Mnemanic Cade ozl i ! Cheal
L e *FERA7N) P
u | & | ooo
I
GM: cla

Thasas 3 &9 e pnannals b B0 lranslesmad

E!H.ﬂ.l'l'lp|ﬂ-
fawone T 2™ ] e ]
5 I.Eut—- [F] L
LY bbb ob| | F I on
L. F F A B[ el FEFE
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4. M@ ne et

D13 Arean

Flag

132

Section 4-5

Sand D

IR, LR, HR, T2, Db, ‘DM_

rem spacdiad Arumber of channgls 0 transter s rat BCD, o when
atidad 16 thg berginning channzl numbers, the specified areca s
=him== o

Indirec by agdressed Gl charnel s nen-pxigient.

oD dala is not BED. or 1he DM area Boundary has been
eeceaded )

e

T ST

maaly

e s i St I e e e

mo il -

F N T

LT L

¥

S



ata e weraonl Saction 4-5

4-5-4

Data Exchange . ATHG eschangss the dala al bwo differart channels, 1| you want ta exchangs

ECHGTH Lher data betwaen 3 Ciocks whose size 15 gragter than 1 EBEnne), Lse 3ol har
data area as an inlarmedlale buflee and ransfer dala o Hat ares wits
XFEA7OL

L addar Symbol and ::nl-lr__q?a} Fear XCHO, eriur

e S @l
£ )

then the sxcharga ehauncl nomsars.

E1- Excharge ehanom: |
E2 Excranga channel 2 [E1] w

[ o &

E le G ' ! ’
xample Clreuit: 1 KCHGITH Addrags | instructlen | Daia
Ladder Dlagram and b :
Mnemonly Code = o e ;e
ool 1 XGHGITH —
| T~
| o o
Exampia B Ledoelo [ofafo]o]uTafeelo]ele]e]e]
RN e A naNdnnagnona s
wiom |oncena [fa] o] T Jal =] [ ]] ]e]
|u;>u;nnlm:cm=[1[1[1r_1rni':]:|u|-:_]u|u|uj:-]:u|a|:—|
Data Areas | IR HA. LR, TE, DM G}
Flag ER— Incirectly addressed OM channel is non-existant
(DM Cata is not D, ar ke OM area boundary huas boan
|E:II:EE'I:|HI:I.]
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e P o
M —

Section 4-5
|

4-5-5

Siogle Channed Oige|athgn «  BIST rmeves one channel of data o a destinalion channe | whose acdress |s

DS TI8

Laddes Symbol and
Koy Sequence

Example Clirauit:
Ladder Diagram &g
Mnemonic Code

Data Areas

134

qivien by i dieslination base channel + an oltsat. That o, the onsct i added e
me desliratien base channal Lo geleming he Aclual desinabon chanm:!.

rme cMsel dala must be a3 40 BEO valusg, Ao, e lingl destingtbon ad-
dJdress st B in [P sarme data ared as 1he destinalien base channet,

] [ET
OIS T060) For DIZT, anigr

(pl3F]

o Then 1he seuree and desfinatan basa
channal r, mbars amd the afls41.

3 Source dalg .
DB Bwsbewadion basw channyl 3]

! CHArE dA%A
- @B

i_Tif R TR Address | ;slruﬁmn . _Iﬂu
] "'nh'a-% e LD : Oooo
‘ 13 ool DISTIES)
i o
! DM ¢ B3m
| 35

[ L pargmiple abcw, il the Comgnt ¢ chamnel 35 35 5 then fhe deslinglizn
channglis DM 005,

g (n |
IH_SH, HH, LH, TG, EM, "0M IR, HH, LF, T, 2h1, 0N
s i
IR, HRA, LA, TG, D, “OM & F




Tain Wewsampmg i e Serion 4-5

Flags ER —4‘ The specified of et data is not BE D, or when addeg _1.:,_3% f _.,:
destinaticn base shanned, the specihed ara is erceeded,
| Incirectly adkiressed OM channel is non-gxietent
1DM data is nol BCU, o the O ared boundgry has baon
exgeeded )

B OM when gource channel ¢ordents gre 0000 atherwlse JFF

TR —

-
-

-1 . -
g

R LR

-
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Section 4.5
“—_—

Data Cotlaction: COLL etracts dala It 1he sourca enannrt and wiites 4 to a destinalion
i re 8 NEAT enannel. The address of Ihe actual scurge chinnel is delenmined by addig
1he 5wl 15 1he sourne channe].

The oftset data must be a d-digit BCU value. Also, 1he final soyurce chan Ml
US4 in e siune datg area a5 1he sourca base thanmel,

et e Sl i AN ), P i 3ot I ol k- b

Ladder Symbal and GoLL@1) Fer GOLL, amer
Kay Sequahse — R
5Es A | WRITE
e )
0 ther the zoceg hase and deshaation
————————— channel numbars and tha oflsed,
SB3; Scurwce kasodhzanai
N Ofeat cala (50 | BRI
B: MesCration clhe-.rul
[E= NI '/ RITE
. m - p—
Exampig Clrcuit: | | N T Address | Inglruction Mala
Ladder Ulagram ard b e .
bala p ) L ;DGO
Mnemaenk Code A i
w R CoLL@I: i -
| ) €1 .
! M | esa ;
T i
k. 1rs
ln the cxarple above, i 1he content of channel 38 15 S then [ne $60rcs
channal is D (S,
Dala Areas “IEis 1 af
IR, 53R, HR, LA, TG, GM, "D | A, HR. LR, T D, “01nd, @
u]
IR, HR, LR, TC, OM, "OM
138
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i 1 L L e Tl R ""*-Sebiian 45

Flags ER The specified oftsst data is nat BCD, ne when gddad | the
Source Dagiffang channel, 1he specilied area |2 excesdeq,
Indirccihy addrezzed O gharnel is ran-gestanl
{0M dala & nat BCD, or tha Bl area boandary has tecn
swopeded,)
EQl ' ONwhen sounca chanml pontenls are G000,

IR AL, 3 i Skl LD Haleli el ]
_'Mm%—miﬂlﬂa m e vmeakns o

PN P TR N R et et
- e o s _

—_—
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. . CI
1
1

. :f'ﬁmgﬁaﬁg‘]@w;mmi - Section 4°5
iff .'5_.';?
iMove Rl - MOV IR MOWE Iransters 1he speciled bit io analner speohed Bit. The specfeanans far

1he seurce and dastication kits are made in a central charnel [&r impyl 35 8
¢onstant) i GG 0.

Ladder Symtal and I"-'l':r"-'ﬂl'-fl-:.*j_ For WOYE mrtar

s - )0 R
L;r WRITE

] 1han IBA BoUrGe cdla 4 caningl data
- wrd deshnaton channel aumber,

S Source dala (s
C: Conlral caa ]
O: Ussongtion channel

Coirol Data TR LY

E F - ol A0 im1Yy
= Cdfnlan UC apes Feedden UG- 0n e

e

i

Example Circuit; | T KOvEie ] Agdrage | lnziruetlan Dala
Ladcer Diagram and Eee 032 ottt L .
KMnemanle Cade H —'ﬂ
I €ed1 | MOVBE3| .
oM | e
| as
| | S

Exampls || comugm | ||:|]|:||u]-1u]u[1[n£u|u|u]d]?l?]_|m

..

1 = J 2

Hintt ndvial b toim | B -[||n'1|uf1]nl|[1[-:[c|_'mj
|

Covveioncmrw | [ | TV T TTTPTTTTTTT]
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Dake oy o

I"'_""—_l-—______'M

Data Arazs = : r
IR, 53R, HE, LFI., DM 'O e i IR, HA, LF, T, E'M, “OM, W
c
IR, HIA, LA, TC M0
Mote: 5 and Cean be conslanis waihin iha rang e 000 [ FFAF
Flag FR———

Cantral data is ol BED, or s Satilying a ner-exiglend b e
bt specdicabon mygt bae 00 10 15}
Indirectly addréssed DM chanmel is non-exisen .

|{DM data l= not BCD, er e L area bawidary has baen
groaadad.)
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ity Mevamant

4-5-8

Mave Digit- MOVDEI

Ladder Syrmbol and

Key Sgquence

Coniral Data

Example Clreull:
Ladder Dlagracm and
Mremonic Code

140

_—

Section 3-5

MOYD mavas Ihe hexadoesimal eentants af 1he speciiag d-bi sowrge Jigii 12
the: speailied destinaion digil. Up bo four dighs can be transiemed a1 one time

with 1his instructan.

. miaaj Fuor MIOWD, anler

u]
o
mw
I

b heA tha goures cakd and coairal dxa
aed dastinagen chamwl sgelar,

151 m
[

(0! m
:L S Bi

| -1-—-|- Spucliem whct srroecdigife o 11 nue el

Sutioa ol By e Ly bt g 1w

1 iy |4 b

Fa duglb IR Sk

0finta e

34 migeln 110G B

L i W de o dige ! I )
Mo, el

5 Sounca data
o Conrol daka 3.0 .22
0- Cgstination charnnal

Mele:  Hilourdglis arc to be moved, and ING Hirst ceslinallen gigd s “27, 1ho
dala arc ransferred b destaalon dicils 2, 3, 0, aad then 1.

Tr e . -__! Wy i Address 1 Insiruelion Da1=
< cen | 1o L oces

L 4]}
o
o5
[ cu EJ seoi

houDes | P—
oM o
I a5
| oM i cos

LI .ﬁh#.“wﬂu-lj,‘_ﬁ_u..'.:.'ﬁq-f.'.ﬁh._

W"t aatE



et Hevemanl ' Section 4-5
'—__—-—__._',

Exampla L W
[ =L T Y
1w na W w
o 2 -] 1

. Sl s, Bastcw e g | 1B Pow Saarand AT i £150]
—————i Il ek iy

g b bl eugion mgk # > T rhel el gy

3 -0l X
s ” I’ I*
) L| ] 1

T r 2 " ]
M3 Agid g Egis

Exampies ol Mullple
Diglt Transfer

Wl o w2

[ 5
—
~

wr rhfa ] om

—_—
Wl | |
u &
CAL AR E-AL
rmfl—|m|o
.-\.l_....-.

Dala Area
5 5 o
IFE, 509, HES, LA, T, M, "Dk, 8 Wi HR LA TC. DM, 'GM. o |
)
IR, HR, LFY, I, DM, *CM

et g o P

Incirectly aodrasced DM cnannel is nen-gosien,
(DM data s nol BCD. or the DM area boundagy has buen
ageeoded. )

Flag EH“ Condrol data is specifying a digit olher than 41, 1, 7, or 3.

1.dy b pa

Largtn —slonl L -

1
14T



Gate Comparsen newuellans SECTION 4-5

4-6

Data Comparisan
n inns
142

This section desnbes 1he insinicticms usad Tor EomRaAnNg data, Dhrecd
Sompanizons ler equalily ars pgssinia as weh an ra nge Cheths,

ach data comparison instiuctian is Rregrammed wilh a functlon cade, 1o
irpul these instruclicns throug h the Fiogramrming Goreeabe, prezs the FUN
kay 1ollowsad by the apbropriate function cede.




gia Campanesm Inal rtiz as

SECTION 4-6
4-6-1
Fompate - CHPIM CMP rompares twa sels of 4-<digit hesasecimal ga1g and SIHpLTE the
results ta the GR.EC, ardd LE flags in the SR arga. [Refer 1o & 3-9)
Ladder Symubo| and —— ChP20) For CMP, enter

Key Sequence o €O A -
= 30

S Compare data 1
& Comaare dafa 2

Example Clrculi:
Laddor Dlagram and
Mremonic Code
| me ! L ﬁidrﬂ: ] ineiruedion | g 7]
— T—= toon | Lo L eaoo
My g LT TH o
'—ﬁi ey, | DOOE ChPAn) :
EQ | 3 1
A (o) row RH . e
Iy {erec) v T -y
O QuT © eamn
Coces | o TREE]
BODE  ANR | el
B T oz
noog LD TR >
[ ome T, ann 3oy
[ v0t0 T . o202
Dala Areas [ P SR, MR, LH, TG, DM, "M r

143




Dulg Gemzarasn IXatmstlians ' ' SECTION 4-6

Flags ER Indleectly addrazsad Dl charnel © nan-Exisianl.
(DM data iz el BC0, o ihe DM aréa bourdary Fas besn
ereaded )
Fl — Sae 1labir bRlow
LE = o labia bulow.
GAH L A labila bk

Cleid | C1=C2  CiaLi
EQ | OFF - ON CFF
LE | OFF aFF . m]}]
LR | QFF CEF | oFF

Mutg; oslmgtiens irmmadialyly preceding a compare may allect [ha B2,
LE, and G5H Nags.
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L oed GRraparlzen Inetricens SECTION 4-

4-6-2
Toble Cafrparg.
TCMP(RG]

Laddsr Symbol and Kay
Seguence

EXampie

TOMF ¢omparcs a d-digul value wilh HIRIE5 1N @ abie of 16 channels I
the carmpara value aquals 2 value in the lable, TCMP spps tha some=pond-
ing o4 in e resull chanmgl

[ TCMP( Ly | Far TCMF. anier

F
I:D | m@m

™
A than tha vompate dala and
warpaa labia beglnning
CO- Compare data ekannel and rgsull g-arral,

TH; First chanral of (b coinpars tablo
A: Raank channel [

-

I, for exame e, 1he conleme of chanogl TR equeals G0, bit 03 of |he result
ehannel is S2t 0o 1. I ret, bit 90 will b= claared 1o o

CHi0 &R 4 =4 Aas.»
<0 [a]ele]ob—— cB ARGD | || Bae:
—=| P g1 0
—|  CRa+? gz 0
e prasy) | D
— e 4 | DF1 &
|  [Fa% 44 J
CELE 34 F5 1]
ST i o
CHa AJCD —-
| CBE.5 ECi l_]
CEet & % a
—— [ TH+11 2043 2
LBs12 a0 ]
— =] CH14 AFID i}
— = Ceiid 4521 f
— | A5 1 | : |B11%
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Mgln ﬂ@m!munmﬁ-m Imatrrcilsneg
: T

brample Circuf:
Ladder Hagram angd
Mnemanic Code

Deld Ar2as

Flags

1d5

SECTICH 4-§

Addrozs -l Instruction

“ﬁ“ E— Tata
o oo LD PooEn
[ ¥ I
= . r TCHWP[ES
! ) o1
5L IR
!

-
=K1

In the sxample abgwe, when input QG0 turrs QN the coptenis of chanmel
are cormpared with sach of 1he Shanhals foam Dk 00010 DM 15 Where 1he
by 50t 01 data are equal, TCKMP scls the comesponding Bil of shannel 35.
Whien \ne dola goes nal matzh o enamnet in the kanle, 3 900 2 wedien G 1o

correspending bik in channel 35

[ £e

:I'I:I and A

| W% 5R, HA, LR, TC, Db, "Dba, #

IR, HA, LA, T, bW, "DM

CR The compare table [iLe., TH through TG + 15) exceess the

dala area.

Imdiracily adorezzad Ok channel s ron-ansient
fOM cata iz nol BCD, or the DM a2 bound 3y has been

Brpeared.)

e o e s S e P S S PO ol




Bals Carweralan Inalruglong - R SECTION 4.7
4-7

Rati Canversign The conversian insiuclions convert Shannel daka that i in ane iorrat ok
|nslructlgns anglher tiormal and autpul e converned dala 1o spocfigd AwipUt charel ).

Each data conversion instrydion & pregrammed with a function cade To irou;
hese instruclions Mrough Ing Paogrammung Sonsols, press the FLM kay
1Clgwed] by the appropriale funcl ki coda.

T

T

x.

Sl ekl K B ol e b T et e )
. I - .
i _ . “r -

117



Patk CRrveralan Mmeirastlona SECTION 47
I " e

4-7-1
BCD 16 Binary - BIN[ 73}

Examphk

Lagder Symbol and K&y
Saquenge

Exampla Circult:
Ladder Diagram and
Mnemonio Coda

Dhaila Afazg

148

BN genvenls four-digit, decimal gata s ane channel imo 16-bit binary data,
ard outpuis tha canyened data to a result channal.

T o ol [y
T = [ =17
g e me zimr g T 3+ _l,||1'-.
m? For BIN_ exmiar

B
A .

=%~ tha sourca and dextinaglion
5: Source akaanel chiai e numbars.

K. Rasuvh shannal
(5] RGUHTE

T T
uﬁn pyv— Al:.|dri|:: - Imatructlog - Cata
5 oo LD Lo
"LF ¥ ;
12X BN bt 1| | _
i
b
1
HA : a0

In the reamole abave, when Apat 000D lums BN, tha BCD conlenls of
Chanrel 19 are conwgrted imo binary lormal and are then eulpul iy HA 215,

| 5 H
IR, 5, HR LA 70 Rk O IH, HK, LR, DM, “0M

B R T

'-"-'m 1= 1y 14




wala Szaveralen lnsiroctiong o

ST SECTION 4-7

[‘lﬂﬂg ER Thwe contenis of tha saurge channel gre nee BED
Inglrectly addressed LM channel ie non-owstan:

(Ofd dala i not ACD, or the DM gre g boutm ary has been
1 exnended.)

£q - | M whan [he contemts ol the resull chanrer are Bigan.

i ok e Tl e i My 2 L
L A L S R T R
- -

e . H - . :
JRE TR P T PR
LN R T H P -
3 L AT i

-

14%



Cxta Eonvereian IHsietlons SECTION 3-7
M

Blogry to BCR - RSO Tiar RCE (hinasy-to- B O comversian) inslruction converls 18-bit binay dala in
enc channet mta foar-digil, decimal data, and cutputs the converted daia o
dnattwer chanmel

Exam r.lh ot ghgrpsd [ FI-I-I.'II:hhrr-I
1 I v | ]_ o 'R
LA N L] L] iy T (110 8] L1
Ladder Symbol and Key ~— | BoDize; | Far SC0. entar

b [l 1 - a
| =®

"hap bR smers apd dealimalen
i Source grannal channel rumbers.

R: Hn: il chang
(5] KGhE
L3 WRITE

Elal'ﬂ P“ l:'r||'l".':Llﬂf. "ﬁn i, Mﬂﬁ“ . |rll:Flrl.I1:-|‘i':|'|1 . EELE

&r Dlagram " :

Laddar Diagrar and " oo | Lo P ooosd
Maemonic Code . :

LR o oot BOp2d) |- —

i 1D

LR 2a |
I the ecamede above, when input 000 turns O, 1R BRARy conterts ot ‘

chanme! 10 are conyedad inle BCD fomat and are then outoul ta LR 0.

150
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Oeta Renvearalon Instruzilans e

- e SECTION 4-7
Data Arcas e R
IR, 2R, HA, LA, TS, Gk, ~01M IR HA LA DM, "Dine
Flags ER Mesult chanrel cvarllaw {ia. cordents of Al » 3939,

Indirechly addracesd O channel is mam-axisten]

{DOM data & nat BCD, arthe DM 283 bounddry has heen
et |

B — On when the confenis of the msuh channel ara Qoog,

Male: Witen Che cormars of the source channel eecwed 270F, the comietad
FesUIl execeds "2399°, and the insiruction is nol aqesotad Ween jba o
RtrLslmn is not gxecuted, R rémains unchamged.
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T CmrF6 ol 9w iele ns

4-7-3

d-t0-16 Dapadar -

MLEX[TE]

Ladder Symmbal and Koy
Sequence

Ligit Deglgnator

Exampls Clrcuit;
Ladder Dlagraum and
Mnemanic {ode

15%

SECTION 4-7

MLFX corvors up o lowr, -5 hexadecimar vakes in the source shanne] inta
decimal numears [roun O to |5 and than an (he destinaticn chianmsl ) lums Gl
Ihe Git[s) that corresperds to the eanvénéd valuss. I mare than cne source

digit 15 Specifed, 1hen a single b will br el 1o 110 &ach o the CO¥PESpIning

deslinatisn channel s,

—— MLP#
5
Cn
Fil

%  Bowms chanral
L Digil dasignawar
HE, Fasun begunnrg charnel

Far MLP®, srimr

@S

then the sadrce channal, d-qir designaiey
Wi rag. ahananl.

-
o
-

' é‘: Tpauriww. rhag [l lla i bk S [ I 3
Fervim ol nkpa 80 Pl ot (@ 0 X)

‘ TGk 1 by
15 09an ¥ b
2k LY e
B d gt i s
— = Malnad
u:ra:h WLPLR Addreaz | Wnsrucion ) Da._ta
o LA L o
nf ] -
| LI o3
! HH o
| GM | o




ok Convorglyn ipairuzilensz - RTRECTION 4.7
- e = -

Decoding Mukltlple Biglrs When decoding mullipde digils, the Trst digil 10 Da Corverted, as E-PE:-'Eﬁlcd
by Di, wil he 1ha first dig in 1he final suiput. Far example, if the FuaMibeer of
chiqits specfled 1s "37 and the first Sgit is 27, 1he dala are ransia rred Trom
dgts 2, 3.0, andinen 3.

Ol :gaio D - 0090
Xth E R
] RH r L ] AR EI'
1 =|E|;| (= ] 1 a1 O
T a P Lh
1 1 — MW1Ch
Oi; wy: (W] P
q L]
q R ©n 1] M
1 RA 150 H Aga; 1
2 M .3 2 Ad3
a1 _:IH-:IEJ‘ L]
Cala Areas [ m

IR, S ME.LE, TS, DM DM, IR, HA, LA, T0 OM, “OM_ &

Al
IR, HR, LR, DM, "D,

Licle: Bz sure thal {BE « n}, ine specd ed destination chas the narmber of
digits vau are decgding, does nod @xceed M8 dara araa

Fags ER

- Incorrect digit designalor, or AR+ e RR+3 eiooed he 2319
' @rea,
Inchreclly acdkdressed DM channel is non-aaistent.
(O galz is net BCD, or the UM area boundary has baen
excepded
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Eﬂm[tm Sarnwaraien netmietisng

4-7-4

16-10=-4 ENCndar -

SECT|ION 4-7

UMPX délermmanes fa posdan al Lhe highest QN BH in the specified spuroe
DRIEXETT channel, encedes itinte single—cHyt hingry data, then ransiers the ratul b tho
specified dagil in th destination channcl. LR 1z oo digits [frem four conseow-
Diwe SErce cnanneks) may be creoded and the digits wrilten w the rasy|
Cchargsl,

Ladder Symbgl and Key
Sequence

—{ omexm | Fed MPX, enler

Lr

- @ e
R -

Ihen the sounca, o gslinmian and

doh Sakignalor data

-
-

(0] REE

r— i
| Sl i W 30 U B draaciad 00 T

Myl ol digs b b ool 205 71
0 | dgk. e mang
-l Ty
& 3 g |12 bl
;L dghs ; 1 by

—————————— hir N

EB- Sowrco by nng chanral
F.. FwsLl ahanmn|
Ci: Ewyyn dagignalg-

Diglt Designalar

Example Clrcuit: - :ﬁ?— P Addraas InsirucTion | Data -
Laddar Diagramm and - — . 0 -
(WH S
MOoRMonc Code S -
a0 o (0] 2o ey : —
: as:
CM | oo
[ HA ' 0
! il It tdnand 1" 1 B | b g S alwi
.'.I sk abon el lmibe Il -0
4] o] 1 ok ERTR MR N1 Wl w i, :-J:la.l.-
e ep vt lod e 15 1P L -
Pl ot rreddl | 2w cgh, K1 1 Tole _
dsiayoh s 1 b mowhel Amanem
Wi 9 OV IR TME STl i
1ok okl Sl 1 '|-|]
g
——— Rl s ona digh gy
154
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Cate EervErElan e TEl ana

SECTION 4-7

Encoding Multipie Digits When encoding muhiple digits, e firsl channet o be CEM-etod, as speciieg
By Di. will e tne firs digit in the final outpul. For saample. if e Pumes el
digils specihicd is “3° aod the first digit is =2", tha dalA ale rangered bo digits
< 2 0, and then 1.

Di o021 Di : coan
g oA . A 4
o0 on = | 53 & o
a1 h . 9813 1
i bl i | |z
1. EBud Th ]
Dizomd Ci - opaz
A En ML
i} th 1 O ]
W+ ce 1 ARa1 Lk | 1
£ #B=2 Cn ] 4
] -] Ch a
Data Areas g R
IR_5H, HR, LA, 1S, D, "D, F. HR LR, TS, DA, DM,
o
IR, HA, LA. DM, "DM, 4
Mate: Be sure that SR+ n. the speedied source channet plus the number
of values i be encodod, does nel exceed Ihe data area.
Flag= ER  — Incemart digit designator datd, of SB+1 b SE+3 £r05% over 4

dala araa bounday,

induesly addressed OM chamnal is non-enstonl,

(L dara % gl BLCOD, or the DM area coundary has bean
excaodad.)

Goalonks of the 50608 npdt chanrats (S8, SE.. 5A L2, and
SB+3) are 0000,
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Froia Sarverslan ingtuElens SECTION 4-7
e e ——

4-7-5

I-Sepment Decodor - _ SDEC convirts 4 Bils of 18-bit dala irda B-bd dala far 7-segment disploy.
SREC{IE
Ladder Symbol and Kay — BB Far SOEC, wrrar
Sequenae e
FLIN {3 WAITE
bi
[]%) ] thga tha gource, deslinglion a-d

digit deagratar dacs.

g Sourca channel
Di. Digit s aber [5]
DE: Dagtinalivn byyinning channel

Diglt Besignatar [TTT]

— Tt il W Il gl b B e [T iy
ATt 2 BOE [P ek bl DL ]
% | gk L]
L L RELC Y]

;;_ A
i
-
=

Aidd&h 2 hang
Ak righy | 15 b
L Jmaincien dasigueing
'E": Lower H by
"L Mg ha d B

—————— N L—

Expmple Cireyh: | i v p— Addrésa | Inawustian Daia
Ladder Dlagram and p— o] LD ’ ol

Mnemonic Cada HR &5 - ‘

= T = TRAT

!
BM o g
HA |
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Example 5]

E]
" 1_. ] = Il"';':'I-_.—.-a 2
o #[a B
qnilr | —— i By Mectling i 1hy Mg -] _L_a
& ML ek dirmre iy chgsresl 2% 1| =g ! 3
o | ] -
. ol 1 - ol
v TR ] |— | f— |’
=l — _ L
]
0 '] | Y e o Fige, 1 rle b _I, —-r
A Fa N 1 s g i
1. =] 1]
[ -ld
a |- |
—cr| b——s & Trarsler ha obeeln] = e o a _—
o ol iewyr Ay F PR Bl F N
— el —
[ =1
g -
|l
- —
—— 0 [ f— =i ik b re g X —
|
Br1s ) -] ol

Encading Mulipke Digits

Data ATeas

Flags

Whan sncading muiiple d3its, 1he outpul arga availghle is Brea channols
iong, ending al channel D8+2, The encoded data is wrillen sequentially
witd the Shannels beginning wilh the upper or lower halt of O depending
o 1Mt desigrated lndformatosn.

Oi-aa11
1 [n.}
dige | £ prks
g | L g ]
ez | I sk En
FE IRiphe omg
5 Ois

IR, ER. KR L4, TG, DM, *OM, IR, HR LA, 7C. OM. ", =

(B3]
IR, HR. LN, OM, T f

Male: Ba sure lhal (DB + n), Ina specilied dasbinallon channel plug the
Aurmber of digits you arg Jeceding, does not crass a dala ares
e ary.

EH [eerract digh deslgnater. ar 0341 ic 05+3 ¢acsed 1he data
area
Iredirgcity addrassed UM channel 1s non ealsient.
» (DM dalaig nat BCD, gr the DM area bourdary has baen
axceadad |
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Je]nE
4-8 .-
.BLCD Calculation

Ingtructions

138

R T e e T

Section 4-B

The BLD calgulaligninstaicions - INC, DO, ADD, SUS. ML, D1, FOIY,
arwd ROOT - all pedorm Arlkthmels oparaticns an BoD dala.

For ING and GEC the Inpul and aulput Ghannels goe ke same. That is, the
carments af ther Inaul chRannels are svarwn ten witkh e instcian rasuhs

S TG and GLG. instneclions whaeh Sel and clear the carmy Hag, are ingluded in
thus group becarss ros) of the DD operaions make vye of the caney flag in
tRer resulis. Binary ardhmetic and shik operations dleo goe Lhe carny Mg,

Motz The additien and subirachion st wns wse ©Y e ke calcolaton as
wek a5 in Lhe resul Be 2ure ta clear S il & is nol required in e
caleu laniare.

Each BCD cakcylationinglrucan is programmed weih a functicn code. To
input [hets insesciions hrough the Prograrmming Console, you roust press
The FUN key Icllowed by The aporaprlate fJunalisn code.




g s
1

i i, .'. N A

y AF

£

.

23

S e

BED Coleyistan INalrLsdgns

Ledder Symbg| and
Key Jetuence

Example Circui:
Laddar Diagram and
Mnamanis Code

ING Dperatlon

Diia Areas

Flags

ING ¢ rements d-igil BC O data by one, walbagt carry (T},

For INC, mpiar

— IMNCIE) ~
caui - 0
b Dats A nnag]
@

il [ran addrass | Instuetian Cra1a
D in_| gac  Lp . C0gs
BEGYT | INCEE) —
: LM | s

When inpurt D200 furme DM, 1 is acded 10 the cordents of DM 919 The incre-
menled rasult iz then suipul to G 410, Unbilnpos 0000 gaes OFF, the
fardents of DM 010 will b2 incramanted on gvory sean.

I_IH, HH, LH, DM, "[M

FA The dalz 1o be incramznted is not BGE
Indirectly addressed OM channel is non-exident.
(DM dalais not BGD, or the DM area boundary has been
sxCeadad)

EQ— N whan lhe incisimerded resull s ¢
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I T Lalmratlon Inelruelions ) Seclion 4-8
A —v——

4-8-2
Qecrement - DECI9)

Laddgr Symbal and
KRy Sngquenca

Exampha Circuit:
LaaTar Dlagram and
Mremanie Code

OEC Cparatlan

Daia Areas

Flags

164

OEC degrements 4-digit BCD dala by T, withaut camy. DEC warks 1the same
wiy 35 NG except thal ¢ decremenis the vake instead of inerementing o

~— | pEciay | For LS, snwar

n; D3la chan-al

ey Addrags | nafruclion D21a

-4
—_

ot aaca | LD l ocoo
oot | DESS | P —
OM : pio

When input 0000 lrns ©OW, 1 is subtracicd frem the cantants of BM 310 The
decremenied rasult is than cotput fo DM 018, Ut inpul 2203 ees OFF, e
cortents of DM 010 will be decremended on avery scan.

= e My

|_n=|. HEL LA, DM, *0M

ER The daia lo be decremen:ad is not RGO,
Indrectly addresead DM channel is rien-exsor. )
(DM data is not BED, or the DM afea baundary has heen '
exceadad) d

EQ = OMN when the desrementerd resl is 0. N




DHA Gaiew]atfam Imadrnzilons

4-8-3
2 4 STL{40) sets the cairy flag, B §i 2, assigns a 17 1o 6],
gy - 41 LG ) clears 1he carry Mlag, G (im, assgns 3 00 10 Gy

Sacltion 4-8

Ladozr Symbala and
Key Seauence

For STG, ancar

E P
@

Far T, ety
1 |
q 1

The carey 123 is attecied by Lhe following instuctions:

B L oy FUN Meaning ! Carry Flag Valua
1 1]
Thari vas an gvarlow i~
ALD aa tha teguls 01 A0 adcilien | MO owerkew seeurmd
Cparalian. |
I
Sustraction ragil £ 0 )
A ]3] a (Outpul 25 10 Suloiractan reaull » O
somplamarl)
AL M Bolore shifting, kit 15 Halore shilting, b 15
Rl a7 Wal m [ Yy I;:'FFu
AEH | 28 Baless 5 hting, bil &0 Hata & s%hi-g. kit o0
A as Wiz ':"H WRE ¢'FF
H right-gnittirs:
b 06 waa CIN BnOC waa OFF
EFTI a4
H efi-shieieg; . :
Bit 15 was OIN Bil 15 wax OFF,
sl A ST axaoution _
CLC a1 LG execunan
ENL} M e CNO sgecutan.

Molx! O ig inchuded in the calculistions 1o 3ddiBon, subtrachon and shil in
glmicians 1 CY s not required . vac should execyte CLE balors any
aaduarn, subitracticn_ ar SRil SEaration. Simply connes OLC o 1he
SAMS inpul as iha instncign o preccacs.
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Ledder Symbol and
Kay Sequenae

Examply Clrcultt:
Ladder Diagram and
hnamenic Code

182

Section 4-8

ALD tatals bwe 4-digit BED values and oulpuls the reaud to the specifisd
czhannel.

Far &MNCX, anter

I acopa |

| A

R | TRt 1ha b spmrands and e
SIABE Channe,

At Augand
Adr Addgrd LHE
A: FAusul channel

00 .
K [ . | Address | Imatracelon Dtz )
I Achl :

l | g
— aagg LB , O0Bn .
T oagi P oLG ! ; —

LT e AGDGN) L T
ndrl — "
' -
] 1117
Hi+ o7

In Ihe exampld above, when input ST Wwms ON, e BCD dai3 of channe! 26
(i.e, 2800« PAI5] @ the conslant vahue 1117 2re sdded wits carsy, and ma J

4-cigl result is buIpUl I HR 07 Ack] will 58 he carny £ag i thare 15 an avar- ¥
o an he fegylling sum,

‘ad w1117 o 12T

Erd T Lmaend|

Preloono
+ [ ] CLIT

[awz [ [#T7]0]

G0 o LT Fol e By i ] vl gl L Al i}




R A T O Mo VLR A R

2EC DaleulsNen Instructlang o Scction 4-8

Dara Areas A and ad Fi
IR, SR HA, LA, TE.DM.'DM_ & IR, HIv LR DM "M

Flags ER —I ne or boih of the channels 1o be acded gre may 600,

lnr:llr-E:GtI:r dokdicysed OM channed s non-gxlErant
"D dala iz nol BCD, or Ihe CM arma beurdary has been

. exceeded. )

CY— Indicates & army in the ragul,
EQ —— DN when the resultting sumis o,
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Sectlon 4-8

ENCE Calsulstia Uﬂéﬂi@‘iﬂﬂ@-ﬂ@-

4-8-5
BCD Subtract - SUB[Z1

Ladder Symbol and
Key Sequence

SUB Inped DALy and
Sutput Rezull

Eazanple Clrewlt;
Ladder Diagram and
Mremanic Coda

164

SUB subiracts pne 4-digit BED wale fram another, wilh cary, and eulputs the
resb il b b spoclihcd rosul channal

— SURA)

For SUB, anlar

Mi

- e

B

2]

shan the fao valuwy 18 be adoee 3ad

Wi, Minuand
S Sukirabend

A; Fesuh channgl

the oulpat chanmel

Crala SUE Rasull | CY £
M5 Fm b Su | o a
EdimSu Aan ! n 1
Michn Fiom B [ 10000-50) 3 o
!_“ —— gy | Bodress instructlon | Dels :
- 0003 LD D ppap "
216N f— s .
= Bt | CLGE1) P :
LA ooz | SuBH) | -
~RM ' - ——
1
W= ¢ 2 ;
HA : 5 :
L]

in the example abave, when bhput 0000 tums DN, tha $-digit PCO dala in LA
20 (ie. LA 200 @ LR 2075 Is subdracied frem the 4-digit BCD dalg in
channgl 91, with camy, and the 4-gigil resull is cutput 10 HR G5,

2106 - 5,611 = 295

[eew | F 5]
- G G ,
BT
Cewe | G




BEr SgledlatEn 10 emmels ne

Dol Atéday

Flags

ks and Sy [ = M e
'qr SH-. Hn| L Ft. T':. DM. "D * IH. HH. =3 DM .DHI #

ER-- -| The comtems of the Mi andior the Su chaunels are nar gon
Indwactly adgnes oo DM channel s none sisterd
{GM dalais not BCL, or the DM area Beundary has been
evnpoded.)

C¥=——— OH when the resufl s regative [La. Mi < Su).

EQ — N whenhe result is 0

Mole: Be sure 12 clear Lhe canry flag wilh GLC I iLis nat requirgd belorz
cxecuting SUD, and chack the slate of CY alter dodig a sublraction
wilh SUR W CY is furned ©N as a rosull of SUR, the regativa dalg s
oulput as 5 20°8 campalément To corvan the ouloul resolt 1 s
abeoluta vakue, sibiract the vabae i 1he result chanmel from ihe
COMEIAM (],
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BE0 Saizylalien [melrseilame

4-8-6

BLO Multiply - MUL[2S)

Ladder Symbol and
Koy Scouence

Examphke Cirgui:
Ladder Diagram ang
Mnemanic Code

166

2echion 4-8

MU mudiaalies e d-digh BCQ walues teqether and oulpuls the resag (o the
speciflied channels. Twe channels are required % 1he pulpul resul.

— 1 mMuLpe |

hid

Mr
A

Md: Mulglicand
M M atipBmr

For ML anler

[H ]
@)

thuri tha oparands and the oudpal

k1 nning channel no

Mz Nesvh zesinnleg cFarngl numier

X L=

[ e | Acnaen |

—

Address | Insiruciion i Dala
alals] LF LK
| ooo ML 37 S
B T
o | aus]
HA : 0

Inthe pxamplie above, when piput 000G fums OM the BCE datg incharms 37
5 mun.aned wilh Iha AGH dats in Nk 005, and [he 8digil cesulgis guipat ta

HR 07 ard HR OR

AT e YT e - n M | FOp R e

Al

Al




EE D Lalenlalon Instrocldong T

A=1 BESTion 3-8

Examplg 2,35E ¢ 75 = &3 900

Mg, mmrs

:||-.1|I-I-

IR ]

X LDED

Ltiiialal 2 | B!eHD

]
efefafefa]eleTx]

Data Arsas hid mrad M | R

| IR, SR HR, LR, TC, OM,"DM_ % | IR, HR. Li%, UM, "BM |

Fags ER The contents of the MJ andicr the Br channels are not BN
Indirectly addressed DM channel is non-exisient.
| (OM dald is nol BCD, orthe DM arca Bsuhdary has Desn
pxceeded. )
E] — ON when the resul is 0,

167
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B malenleilan Im girailama
4-8-7

T - -
E;U uﬁ"lﬂl EI ﬂﬂ.ﬁ} [{}") deiides 3 "1-|jlglt H':E' f'IIJJ'I'It'-EF b}' Hr.l:l!hE"F and "-"Ulrllllﬂ | e 'E$|-|:II o ihe

specthed channgl, Twa shannels, one for the guolient 2nd ane for [ remain
cer, are required far the resit,

Seclion 4-

Ladder Symbal and
Key Soquense

For DIV, anigr

v o
- [N~

1han thy eparands and he cu’pad

Esinaing charnnul,
Cd: Dividand
Dr: Divisor [Dd]
R: Asiu't channml

- @
- @

Example Clrcult: [
Ladder Bdagrara and | i el Addraan | Insiruction Data

Mnemonle Code o L . 0000

Pl 2t aac LI[2E

ei.r-m

-

T BM ; mup

&

Eaample 3452+ 0210650 Hamuindes; 2

a3 e
Il-l-l:l.i

Ge. A2

+  [efe]s ]3]

A; oW 7l
1|5 | gopdah

Pt fied 2310

:I!Ell;IlE_ IhinTulill' w1
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EGLD Galzulydton Inetruellens Section 4-8
“

Data Araas Ol aFrd Or =

IR SR, HA LA, TG, OM, "D, & | IR 1R, LR, DM, DM
Flajs ER Tna canlems of the Dd anddor the Dr thanngls are not RED

Indirectly addressed DM channel 15 non fuslent.

{00k datd ez noy BCD, or the DM arca Beurdary has been
eaceedad. |
E —— ON when the rasutt is 0.
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IEE falewizilon Inslrustione Seclion 4.5
‘s R e,

Eloatlng Pl Crivee - FON divides 3 foating pont value by anoiher and ayipuis 2 aahng painl
ERIEra] resub. The dividand, divisor and resumrg] guatient each requee b clizn

nels [ Aifils).

To rgpresenline Nieating paint values, the nighimes saven digits o wsed
tor e marhissa aod fhe lefimost digll 1s used tar ke exacnent

Ladder Symbol and FDI'-.-'(.‘.-‘*;] I| For FLHY, artdar

Key Sequence | I |
Or i

. H CF e e oprersdy s e Gialpat
L keginning ehe-rH ng,

C: Dlvrdend 3 vnrg tharnal no,
Ly Liva=weat baginning channsl na. (D)
K. Mz k bygmning channel no.

Exponent Digl [ - |
15 = 1A

L ] ar
_hl_upn-ﬂmm?l. N
ALLPEA BN =2 +

[

The valic ranga for Bedn 1he ingat and resul datais 2O05C001 « 10 "o -
00993989 a 16T, The resulling guelenl iz tnoncalzd to 7 digizs, '
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B Seley o Insiraeilena

i [ rm - '.-i il
ERamp e F”"‘:ult. : FLv[id Acddrass INnsifuctkon Data
Ladder Diagram and o I o r
Mnemmonic Codg Az LO+ :_onn
LAw ooo: FONWITH) . .
Dw | oG
HIL 20
LR ;. m
Example O5SAT 108+ DA ZRISEF 1107 - 04562700 ¢ {02
T
Alefe]sfao]oTe] conrppony 107
el b | oebds
-+ w{ JafafaTs[e 7| 01208487 x 10°
Aal LAY A _ha0
zfo]sfefal=To]s] oanogray e 02
T .
monemra i AT (1070) 10%
Bot 1nd
2ty g
D3t Argas D arst T , -

IR, SR, HA, LF TS OM, "DM 1M, HR, LA, Dl 1

JES—

Flags EA  --—— The dnisor, O, i 0.
Gorients gt L, Od +1, Or, or Dr + 1 channels gee not DCG.
Indirectly addresced DM ehannel s Ran-gaislanl .
(O dzla is nol BED, or the DM area boundary hay been
1 Bxceaded)

CO—— O when the resulng quatlent [channes A and F+1) =0
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w2

o RO L b T T Sactions i5
v 4B-9
rimﬂl.ﬁ-ﬂﬂl—ﬂ-':'ﬂ' T2} NOOT computes the sqwara ool of an B-gign BO0 va'ue and outputs the

-

L. truncated 4-digll nleger result ta tha £ pecified crannel.

“{adder Symbel and FoaT?) | | or AT, anter

— @
H

Lk an Iha Mgl Laginning channecl nymbar
Gq: Source 0213 oeg nn iy Sharcwld na. AN THE oubms ZRas e et

H: Hegwl: char-of
[54] ELlus
[N1R "/RITE

Exampla Clreuit: 'ﬁ" e Atdrus I Instructlen © Cuta
L add &r Diaz rEm and o 0 . T
LRI LD :
Mnemanlc Code o |- ; ([N} !
Qo RAOOT| 2 -_
| l DM | oo i
| 2 o 2%
Exampks of BAZSO.ER1 = 7953 {approsimetely]

J — : h. -
l.IJ[J[.'- nﬁl"]‘

4

n
dOHE

TAEI LEN

Demmal grail ms Irursssed

T

Data Arsas 24 A

IA. 5A, HF':.- LA, TL, CM, "Dk IF.HR. LR OM, "DM

Flags ER Ingirgcily addraased DM CRArNA| is nen-exisant.
OM Cata is ol BC LD, of (he DM area boundary has bepn
£aLamted ]

The $ourcs fala is ngt BED,
E — O wihamry 1he resyul B Q.
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Il..mgte; I 4 i T e SECTION 4-3

Loegic Ins{ructions The logic instructons - COM, ANDW, ORW, XD8W, and XMW peAe
leqical operations on chanrsl data

Eawch loge instructan |5 programrmed with 2 tynctign sode. Te input thesa
inslnuctions 1hrough the Pregrammag Console, press the FUN ke follcwer by
Ihe appiopnale funclich code.

1.‘__::.: I _-_'__ =
iRy HF

o=l

oo
it T
e ]

S LTl g
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IL@@Q@ lRztruelizmnes SECTION 4-3
A ]

¢-9?1

Lompleman] - COM25} COM inveris single channel daia That is, SO cizars all ON bits ard cots g1
OFF bis in the cnannel specified.

Ladder Symbal and .| EDF;[_E‘EJ ; Foor QOM, grar

Koy Sequence —_— z

Tk - Chanmal wlvse conters Lhveeri tha channsl whase contgris
arg Iz be imvcimd. Arg |9 e eered.

Example _l:irl:ui't: o o Addreaz | Tnatruction Mata _
Ladder Diagram and ! e o n S |
Mnamonle Code ;oo
Mg (n VI L | — _'..'

R | 4

*

Exampla 1 o i
o [Tl [T e AT =t ] i

15 - ;

O OEDN D ooonannn g

I

Cata Areps Ch
IA_1A.LR. DM, "0OM,

L T
bl . w -

Flajs CR Indiractly acdressad DM channel o man-2istznt.
[ dana iz nad HGD, G the DM ared boundary has bean esceeded )
EQ — O when all Bds of ihe resclt are O

- - ..
[ = r
D)

C -

£ ek R, R e
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'S Ina mGtiang

4-9-2
LOGIc AT ANLY - &MY [34)

Ladder Symbol amd —] ANDW(S)
Key Sequenca IT
(1]
A
I Inpul 1
2: Inpr 2

A Rusam channel na.

For aNLD, gnber

AND'W logically AND's twa 16-hil datd values and UUTPLLE 1N TesLil 37 The: *3
Gpecifingd channgl, I

o RN R~

then the twr cpxarare s a4 ha

oulpiA channal,

-
-

AMNDW sets Ihe corrersponaing bl the oulput channel ordy when he corre-
sparding bils A Beth inputs g8 1.

" fz ]
! Pol—=]
1 q =2
a 1 —>F. O
[ o | 0 =k, g
ooy [ (R e | o
KMnemanic Code A e — oo
a3 o0 AN - -
| L
LH | 1
DH § o2
175



r_-agn@ Imgituelone ' SECHON 4-9

Fuample

Data Argac

Flags

176

or (L EIT T R EERL

S hHnongponsnoann

]

4 . t i
m:n:||:|n|=|||-:|=]o]||:-[:|Iu[-[u|=]:||'] J
i

i

1 and 12 [ A ;

IR, 53, HA, LA, TZ, Ok, "One, # IR, HH, L2, A, "Cepd ,

i

ER | Indirectly aderessed OM channel is non-exsien). q

| {OM dtata is not RGO, or¥ha DM area boundary has been exceadsd )
EG — QM when all bils ol the reswl are 0.




Laale lnsiroziiane

4-9-3

TSEETION TS

Logical O = QRS ORW logically QRS tae 16 Blt valuss and utputs the result 1o Lhe specilies
charnel.
Ladder Symbel and I OIS For DFW, armer
Ky Sefuence y . ] [ ] ]
—”- I Fu rl 5
L
R | sher the bwn opsrands and

tha outzun channyl

N lnput 1
E: Inpu 7 R \YATE
FI* Flazyl channal

[7] Kb

& D in ihe owrpat chianrel will ke 1iF ane ar bedn af 1ha corgsoanding bits in
the inpud dala are 1

I e R
1 1 —F 1
1 o0 | —r| 1
o —3|
c o [—*| 0
Example Circulu: J I P Address | Inziruyiion Dala |
Ladder Dlageam and I aood | LD P oon
KNnemonkc Code & . ;
—— oot | CRWEAE) P—
| Coom
W T
DM o2

177




178

————————
. i i (g te i llicen o

Efarple

Diata Anpas

Flags

v [0

L

nes.

ooonnatannng,

r

DunnnonpnnoiSoEon

pRpnnannannngnon

SECTION 4.9

1and |7

H

R, 3A.HR, ER, TS DML DM, #

4. HA. LR, D4, "M

LM data ix net BOD, of the N are 2 bou ndary nas basn gxcaeder |
EQ =—— QN whan all bils ol the resul anc 6.

ER Idirecily addrossed DM ehanmel iz nan-gxglanl.

.
;
1
I....
=
-5
2
- -
L

-u




n-_@g:z gt o s SECTION 4.9

4-9-4

A lpgi A - XCAW exclugively OR's Iwea 16-Blt 032 vall
BS and elpats [he resull o the
XORW(3E] spacifiad channgd,
Ladder Symnbal ang ——{ weias) Fur XORW, triar
Key Sequenen O m [ |
= L .
A thun the two opsrargs &ng iy

— _— aulpd channal,

1. fnpan 1
[2: Inpur 2 [t
F; Rasul ghannal

A b i 1he putput Slizarl wall be 1 saly when the correEponding blls in ke
WipsE ehaneels difer.

R nl=| &

i : | 1 —=| o

. g 1 e

: B 1 | 0 —3, T

j o | g [—| o

S

:i_ Exampic Clreult: | “ﬁ' o s address | Inaructlen | Data
et Ladder Olagram and C S . e
.0 Mnemanle Code _ WP . ’

£h |~ e ] ool | XORW3E) P -
2% s LR 1
- §§ g DM - o2
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IExampla

Data Areas

Flags

180

e gioinstructais - SECTION 4.5

NN nonanpnnonoanng

H
wox [a]-fef[e+JasJa] [a[-a[]e] ]

v, [ F T e e TeeTe]

1 el 1§ F

IR, SF. WA, LA, TC, D, "OM, 2 IR, HH, LA, Dka, "1

ER 4‘ Irdirgclly addressad CM Shanmal i@ man-existant.
(DM dza isnol BCO orlhe DM area baundany has been exce eced )

ELa M whien Al bits of tha rasel ane 0

T I

Corim ] kL T
Pt L H

[ P

PR T

sl

L]

APl i 1 |




Lagle Inalmuctlans i SECTIONAS
4-9-5
1

Excluslve NOA - XHNEW[I7] XMAW cucluslvely NOR's bwa 15-hit data valbes and auus the eyl te 1he

spociicd channel.

Laddar Symbal anad — WNAWYET) Far KNEW, anter
K n :
2
= 1han the two pparards and |he
oLiput thannal.

R IrpLl &
A: Aasuk channsl
1R] Rkl

A il in e culput channe? will Be 1 anly when the oo rresponding Bite n e
nput channcls are 1he sama.

'._.:._-.a:..
39
it

' 3- :

n 17 H

1 1 -2 1

H AT d 1 _:" a
b, 1 a —} a
1] G [—=>| 1

: Exatnple Clrcul: | n-gl-:in pr— Address | Instraction Taela
ki Laddar Diagram and . T
) 1 onno LD : R £ . 5
_; Mnamanis Code LA 11 | .
P P noot | ANPWET —
3 i 1
- H i
; i LA i |
| L i e

- i
TNy e

181




" Eame Ime lrenzEihs Fs

Exarnpie

pala Areas

Flags

182

SECTION 4-9

15 ]
]

e nnonononnaonont

& Eh: |Ei|.||l|UJ:|U]']Djliﬂjll':|||¢|||n|=|¢|

S nnnnonNNooosnnnnn

I and 17 | R
IH, 58, HE, LH, TGO, DM, "UM, £ | IR, HE, LR, D, T

EH — Irdiigctly addiassed DM channel is non exlgtenl.
{DMdala isnatBLO, orthe DM aneabaanda ry has hesnexgeeded )
OM whern all bils of the result ane 0.

EC

e v a0 okl i e iy s




@E@tmﬂ I gErE e o Section 4-10
m
4-10

specia| inglructions This segtion delails the operation ol Ing leur Epssial purpese instruclors: F AL
FALS, WOT, and KDRF,

A
.
S
i
2l
.|".

Hy
iy

183




EE«' sl [nairesttans

Saction 4-10

. Faullurr Alaren - FALIDE) FAlL and FALS are diagnoslic inslruction:s which cuiput an 8 B2 BCO ampr
Hevere Failure Alarm - code o the FAL autpurs areg The amor cadas, AL rumbers A0 e 5%, ane
FALSIOT] arbitranty azslanad FAL DG $215 the TAL arga to 00 and is used Tor ciearing

ulher FAL codes Wole dhat Lhere are alsq FAL and FALS calls rnake Ey the
syslen. THe emor codes cutput By these cals 2 all greater than 99

Ladder Symtols and Fa FAL, arders

Kay Saquence X -
NI FAL No. 0 3] [M1]

_i_‘a;l'jl Far FTALS, ariar
FALSOT M : r—\

m E 7] e ﬁ
HE FAL Np.

1

Lk B10C

Fal Quipur Areas [T T [ | l T |

) H.‘II.'.I'-. — =107

FAL Agris tha wammy naCalor [amp on ihe frond panel o the CPU bt
program execulicn continues, FALS, Pawever, lights the ergr lndeatr lamp
and Jleps Lhe SPU, Susganding program esecotion.

wer il i orasimtrle prell

tim

Rezelling FAL Quipul A mazimum ol three FAL emar codes can be retainad. Mo reset 1ha FAL area
execule FAL 00, Each tima FAI 00 IS execuled anothar FAL error retanad in
MEeMary is oulped to the FAL areg.

MoLE [hat cther alarms aned failure indications, such as battary error and 110
BIGIS, arg alsc aulpul [ Ihe FAL areg

Reseklog FALS autput To reset 1he FALS culput, remove Ine cause of Ug FALS wrror and thon
paronm ErrerMaszags Read (Sae 2-3-30 1hrough the Pragramrrung Conselc,
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Speslal lngitustlana Section 450
E::ﬂeprli‘il[n:i.luﬁr::and Tin P& o 0 dodrass | Inxiruction Zat
LXEM) LT : n
Muemanle Cade T:'d AL I - bk
o a) | FAL [0y ) i
e
N - - = FaGnme ] Lo LE NUT ;  cean
Criea FALICA) i
coga | LD L paoz
Quns FALSOT] as

[nIhe abave cxampie, when viput 0000 ums U8 because of S0me srrsr
concitian, a FAL 01 codha is aulput 1o tha FAL arog and 1he warming lares &n
tha Iror panel gl tha CPU lights. Whenainput 00090 s OFF, FAL CD s
ExecUied and ihe F AL ared it Slaarsd.

Datla Argas M N3

G0 ko B3 IR R
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ﬁ%@&ﬁﬂmﬂ-; @ Uzt mee

_Ennt'lﬂn 4-l]

4-10-2
[Set walchdog Timer:

CWWLTESay

Warning

Ladder Symbol and
Ky Setuances

Example CIrouit;
Ladder DLagtam and
Mnamanls Code

1686

WOT charges the value o The walchdog Tmer {aulamatically sof By The
System o 130 ms). When the scan Lime exsescls the value of 1he walchdag
timer, he system genaraies g FALS 9F and Iha CPU staps.

Er ﬂm‘.ﬂu wecdl ol A

Thea value of tha walchderp timer can be incrcased or decreased in unite of

100rme. The fumber of 100-ms unils ¢ specified by T T musl ke in The E
fange 05T 554, 1
4

T Sel Valua of Wangd:gog Timar ;.
?.1 130 ms "'i
a1 100 M M 4.
oz 230 ko 330 ma k
03 7 ta 430 me | £

: .. 1
T 130+ 00T e 130 + 1507 ;

Il [Me scan bree axcesds 6,500 mg, 3 FALS 9F will b generated and Iha
system will hah

— T T | Far WOT, entar

e R

m - .
*_ I} - e ] Address  Instlelion | Data

oo Lo ulululi} ‘
cool WTIT[G4) ) =

In1ne above example, when irgul OCOQ lume OM, WOT sets 1hc valoc of the
watcndig timear s the range 220 to 230 ms

-
=T




%E@a:lau Inpiruagiions R TR RYion 4-10
- T §
4-10-3 i

Lo Befresh - [ORFST IORF qutreshies 1he specilled KO chanmels. Channels are relrathed as whala

unils. T

PG ehannels are narmalhy refreshed once every scan {an END relresh, mgt
with IORF a sesctad group ol channels can be refrashed al any time dusing 4
scan

Laddear E}I'I'ﬂbﬂ| arad — | IDAF[a7 Far BHEF, ymtnr

Kay Sequence B ) ]
: Rl
E

. any shyr [he beginnirg and end
E. Enyinnipg channgl hanrml Wmoers,

E! Erd channal
-3
=

B and E must he chanrels o the O saclion of tha IR areq. and
F st B greatar than B.

zampl it: el
Example Clreuit [ P e Address Inaliugilon  Data
Ladder Hagram ahd " ooy LD
Mnemrignls Gode " —
oM | KCAFET —
10
T4

Tima Ragulred to T ane = 125 us [Fued) + 45 ps ¥ (0. ol channels reireshed.)

Exasine IDRF
ICHHF iz avail@ble onty lor retrdshing Lo Linily that are dirgsly connecled (2
1he CFU oriz Expansien 13 Hacks. 1ORF gannot be used 1o relresh Roinate
"D Siawe Linits & Qplical Transmiting 140 Lnils

Data Aress Band E

IR0 IR 31
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I]nimf[lugmll 03 Nralroadlens Soction 4-17
4-11

Intclligent 1o The irdelligent G instructions are used fof inpubiowiput Gperaions wih
Inzlryctions fnlelligerd O Linits. such as an ASCI L.
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ﬂﬁﬂﬁﬂﬂﬂ*ﬂi P 11 I miraEt ana Section 4-11
4-11-1

= WRIT tranzlers ¢hannel data hraugh & Jedicatd 1w channel ard sequen.

WRITIe) lially wailes the dalz e the mamGry rcd of an Imelligeat 10 Uy
Ladder Symbal and — Twmman | Far WRIT, unor
Key Sequence ] [ ” —J
5
M. Numbar of shannels to brarslar
50 daung bagintag chanaal
0 Oasbrfior 100 ahannal [Z]
E'ltampli' Clrgam; :ﬂr-; J wmwirpm Addrass | |M-|IFIJ-I:|I-I;!-I'I Dala
Ladder Diagram and g1 Py | D T ons
Mnemonic Sode | Dwdin | - -
m) | oo | warmms | —
T
; DM K )
| c4d
. 1

When Inpui CO50 tuins OM, ihe eenténts of ¢ hannals Dk 910 Lhrowgb 014 3ra
transferrad 1o chanrel 0 which is Axzlgnad 1o an intalligen 1A Uiy

Example [ w [=[=]eTx]
= nfi|2]1 [F] |11
| e AN E ':"J':Il ]% AEFITE
£a2 P w|afa| F “ o lefafalw
3 slafaln] - |ele]lm]F
L= l.a vl alz 114 ]3|
o LT 1 gk Qe L] 1 La g

Application Example Producls are carded aleng a gonveyor to a scale whare 1hey arg weighed.

When 100 preduczs e welghed . 1hg weigh dala is lransferred 1o the Inpel.
gent L9 Ui,

a EI _ ]
r-_l_" J:]—; :ﬂH:ﬁb f"‘iﬂi" ::;H:::}I WSEIU | )t pr
O =] m —
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ﬂntmlﬂﬂg@m I3 Inatrastloms

‘Ladder Dlagram and
Mpamonks Code

180

Section 4=11
e, |

Address I_h:truu:tlnn | Data
ﬁ” nTaa noa | LG i Dooo
CHTE A o L T 010
I fene
e 1oy CMNT i 0o
1| | orarzum] "R
ﬂﬁ“ p— LoD LI} Boa
I o uIgd CIFJpa; i azon
o— soos | Lo i 320 i
- $06 | meCia) F— g
LT T .
CHToLD :n:rl . : O , o '
. @) | o | wovar S
2
-] R —
— | Futaan 02 '
i I PL e 3
oM : ] 1
- oooe LE CHT! o :
- Ooos OA i 3200
I . bilo | AMDNOT | a0
, . por | ouT TR1 ©
po1z | our P 300
Saall no1a | wRITED L —
[ =1 an] H
1N mo . | _:_ oi0n
Sl DM 001
0 i
_“—@ L op3
sl | AND ' E30E
e | ouT N
I
o046 ouT i omon '
msT | BSETA [
i nooo
O ulp ]
' mW {100
oola Lo ™ b
ooy AND B303
rnti nuT Dyt




IFia (g &ET 170 (AT UG onE ] Section 411

Dala Areas

Flagz

H 2
., HR, LR, TC, (M. DM ¢ | IR HAL LR, TC, DM, “Di

o
(R (1.0 chiannal only)

EA Diesiinalion is nof an Intemgent 1S LRt chamnel,
Indiraclly addrassed DM chanme| [g nen-exigtant,
(DM dataisngl BOO, erthe DM arca boundary has beensatesded.)
1hé specilied data range excagds @ daty area boundary

Fot CCCF wehile WRIT it in progress; QM when WAIT cormpietas.

role: 11 an ietelligent WO Linit is Busy and unable 1o recehe data, the writng
will {ake place doring the nexd scan. To make surc that WHRIT execu-
licn has gamgleled, check the EC tag.
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I]nﬂ@l][ltlgmuull 0783 Inaltradiie s Saction 4-11
4-11-2

INgenm I . REAEr readds daia from the mamary area of an Intelligerd 1S Unit and trans-
BEADAE) ters it {hircagh a dedicated 'O channel {o the destivatian chanmsls.
Ladder Symbal and FIE A28 Far READ, e¥or
Key Jequance  n
f
L
M: Numbar ot crannoks ko trand er
5 Sourse YO chanrg rg
O: Daglinalicn beginring channo ¢ ]
Exampla Clecuit: - -
P | "TT"|_ AEMEE Addrass IngiuctHon Cats N
Lagdar Dlagram and » - 3z
Mt onlc Coda w e L LU
tman 001 READIA) — :
! : Q1 "
: 0d
. DM | pip
When inpot G000 turms ON_ the egrter s of the mamery area of he el kant
N0 Lnik arg soquertally read 1o VO ehannel 3 and 1han transterrad 1o
channals Dk 010 theough H14.
Example [ » [alafafa] q
’ H ajli E:I-.“[ ] _]“ n '.:J:l
L 9| i:ar'c?.' -"--IF?‘:,-I.!I?
L LELBERE: R|R|L|n
| s3 [e|p[ElF] ANRNEE
5l v s sial IFINBE
I Ligrery I ndiger| i Ll

It e dald cannat b seni or the Intalligent KO Lind 8 Busy, the reading wall
fake place during 1he et Scan

Ter Make syre IREt READ gxeculion has campietad, chack tha EQ Nag
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Imdslligant I3 (naltocllons - . Seetian 4-11
“

Dala Arcas N | g
IFt, HR, LFL TS, DW_ T 2 R {0 M@l uﬂ.-_.-;.;‘

)
IR, HA, LA. T, Ok, “Crk

Flags ER = Sourze 5 0ol an Intelligen O Unil chanmal
' Indirecty addresscd OM channel is mon-exlstant.
|EIM CIata i nar BCD, or Lhe Dk area boondang has Boeen Exg2Ered. )
The speciied data rarge wurueds 3 data ared boundary.
ELl— OFF whilé AEAD 5 in pragress; ON whan AEAD completns.

s - R - - .
- e e
=l e gt Ty e - - P .
a . 3 .

il ]
R

L

e ! s e aqy
. L

v
2

et e Ll A i Do i
[ i i L
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BYRMET. [R=6ruel) s Section 4-12

q4-12
SYSHET Instnuglions The S¥3NFT insirucinns are used for communcalng with devicas linked 1o
the PC through SYSHET.

1594




SVSHET Inatrusticns
4-12-1

- Seclion 4-12

SEND sends dale to & deviee bnked threugh SYSHET.

Lagder Symbol and
Koy Sequenre

SCND o0 Far SEND_ erter

5: Boure baginming channal
(2n tha saning PG (D]

L Dostinatcn beginning channaf
Bils it to |

1
L

[0 node Aumber M)
C.Comral data {3 denegls)

Canirg| Daia

Charmel Bas7uwm

Mumeer al channala (9 b f00n)

G 14-digit hesydecimal)

P |

Dhsriraziom N 3M 50
[ERE

Hatwark “ambar 0 g 255
(e-digd hgugdacimaly

[

Dazhnanan Board Humbsar

10.1.2}

Daslinabos Neda Moo O 1w 1ET
2 dwil haxade: mal]

—

M5B Merwork Sarven Board
MSLE B ytweovk SGarvkes Ling

MESE. M3 and 1he board rumiog: gra g Pormaly setin 0. Reler o the
SYSMET Link Sysiem manual Tar details.

SEMND takes 1he specticd Rurmber of channels of dala, sarling with the foonce
beginning channal £, sends them ta iede M, and wiites the 223 1o fhe
dastingtion channals beginning at channal D.

Wherra the node number is 58110 0, dala is senl b all linked PC and personal
corputar nodes.

Example

a
[ | H] a 4 & T L

2] o o 1 1 Ead -_-""_5. [ ¥

:
i! 195




STBHET Inalrusilions

Exampk Clrcuit:
Ladder Dexgram and

Mnemonlc Code

Data Aras

Flzgk

198

=]

LA m

Tine data gent 1z 1hat which 8 presend when SERND = executed.

]

IR, A HS, L. [G LM LA

G and &
IH, HH, LH, 15, [, "UM

The Spacafiad Fade Aumber = 127

Indiracihy acidrggsed 0N SRARMAS] 12 Mo h-aRi%Een

Baction 4-12
ﬁ.ddu; _Jnm:u-r;u-aﬁ- Data
pana | LD | aocc
nnn & E WX 50) —
B T
A an
| omo i ot

When iogul QDOG Iurns O, dala om ehannals 01 1o 05 it sant ard writtan 1o
channels LA 20 throwgh 24 ol Nede Ma. 10,

Usa the SYSHET Efrar and Run Flags (sec Secllan 3 2 11] 1o check wheiber
or Pt the sond operal ran 1imshed,

(DA data iz nod BCD, of the DM arca boundary has been excecded. )

The data s2nt averf|ows the datd 2e0d Bodrdanoes.

There i o SYSMNET Link Ling,




BYENET Imzivoeilens
4.12-2

Becetve - BECY[E) RECW recaives data lrom a device Iinked Ihmugn SYSNET,

Key 5 ENC2
B
i 1
5 S0l I‘_Hl_:||'r|r|ir|g channal

jun nade numbar M)
O: faeknirarian baglpning ¢hannsl | D ] WIATE

1o the racgwing PG
-

G: Coctral data (3 channgls)
Ihg specilied number of channois of dala send irom neds N, beginnng witk
Iha sourge channel S, ara wrillen te 1he requeesting PG'e destinalion channels

ol beginning at 0.
ir Cerirgl Bate Channl Bils 15 ta & Bita 7 to 0
| oo

? 0 MumZer of cranneia |3 1o 1003}
iy [4-2vgl haadaemal)

é Coe DesLnation HSENSU Mulwers rombar O b 255
¥ [l [2-dwit hreasdrt-Tral)

Ca? Dpctation Bozra Woumbar Dwaglinalion Mode 8=, 0p 127
§0.1.2 [2-=iT ha xadusimal )

.l

HEE: Nabtwork Sarvice Board
HEL Matwork Sorvenn 1Tnit

4

MIA. NSUand ine board number are all normalfy 201 16 0 Reter 1o the
SVENET Link Spstcm Manual for details.

Example L id
[ n b & H [ n]
L] L] 1] L Sul O
Cag 2 o 0 =Dn [

g
I
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Sectlion 4-12
T

-
Example Clreuil: ':ﬁn v e ] A Aderape  Instrucilan Data
Ladder Diagram and i ooma M L poon
Mremonle Code __ ium — i
Gwo o faa1 RECWEE) ! —
1
LA i 22 E
I L B %
I
W nirgud 000 tumis OM, channels LR 20 10 24 anbe reguesing PG g
recene the cata Irem channels 01 10 06 which are asskined 1o node ramaor ‘F
10, 3
1
Uze 1he SYSHET Errer ared Run Flags (sve Seclion 3-3-11] 1o check wheiher ;
or ng e receive gperatian finished '
F)
[
Dafa Areas 5 Dame G -
IR, 3R, HE, LA, TC, O, “0Dk IR, HA, LR, T, DM, “0OM
Flags ER— The spedilied node number » 127,
' Imdwrectly addreszed Ok channal (s nen-existant.
(DM gatals nol BE0D, o ihe DM area Baondary fas beermes fpeded )
The data senr Sverllows the data ares boynd aries.
Therz s o SYSNET Link Unll
198



GYEHET Inalruet)sns - Bootion 412
4-12-3

Aot SYSMET Sepd angd EYSMET send and raceive gperations an: basad an commandiespanse

Betelve UpBlatlnns processing. That is, Ihe Lransmission does nar carplele until e requeatzic
modc acknowledaes a respones freom 1he 1t nede. Mate Lhal e SYMET
Aun Flag 13 mot gok (bo 17 until the frst END aher 1ha lkansmiss.on is oo me
pleted Retarigihe SYSNET Lirk Unlt manual For details about commarel!
MESpPCNSE SpAaralins.

A SYSHET send or receve instnachion is executed only ance, Rawsver mul-
lspld Sendiracerse inatruclions are permitted. T coordinate Lhe enmor-ires
veccidion of SYSMET Send and réceive inslructions, use the SH fadicated
ingut conlral flags g5 dosaibed in (e tollewing table

S5A Fug Functione
AWM Flay © during SEMDRECY exasutian (inouding eamnt and
[5H SCod) FHEON5E oG e o |

0 lakawing narrmal complalion of SEMDURECY [ia, after
racepbon ol respansa a'-g"aI:

EARSA Flag 1 afar &N unyureessial SEMCYRECWY alemps. Ermod stalus
(%A R} is manlzined unlil tha nax) SENORECY etums
Erorbypas:
Timazu Ener icommaidiresponso e = 1 5]
SEMOMECY Cala Errsr
Timing :’:“-"-.'
b ! | | |
S ey : e _
Y i i A o4
ol Wy ot "1k rliuaicn Tera- 1= R
i L T miban e
i Y i s
= &= 5 r 3 X F
I man
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EYEHET IRaruatiane ' Section 4-12

SYSNET Frogrammiing To guardne e surcessiul SEMOYRECY pparations, yout pragraem musi have
Example. exciusive cormiol of the SYSMHET RLUKN ang ERRSHA Flags.

MNOAECY
Mullipfe SEMD: R — B By INET ECHLIL GV AL F
B - STEHE™ 2F MOAPRTY | AHH lag

4
OO OEs DA
| J E@
(]
11 R
11
-II
11 MM |
»
MUV 3
T i
N
WO
o]
L ird T
WFEATN “rATRTRGE G [ i
e rana's | 5 ey o da-3 wakey n
L ENCC olbm s uureg m QU >
m L
Kl 118
Fomm | svamsenD '
[T
Ik FE1
1w ma
L, r B = e ey |
_"_” JI'{ @ﬁmmhﬂﬂhl
1 IR ]
L ” — .I I .H" EL LT Gl Poin i Frirorsskmy
1 g e e, L P S bl o,
t R | et s W ke AR o
Lamgakar Fongiion T "0 o B e wruieg o CRTEDG 1

Fuerid BYEYET RO
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ﬂEMET Imet ruekhama

—__——mz

EYINET SEMD Commss
Tranaler 18 shannals af dala, swteg ham DN 543 ol
e mouesarg Pic 3 hode Nu 3 stamheg et DM 02

bl o a n A | Mot o o eereis 0 140 i Yarger
el O i ] a q Doy - h5g
ol B L ] L 1 | Liewb=amion St YonEer «

STSKET HESY Gomngt
Shmeg a1 LA 10 ol Uw seouac bng PG 18 Shasasle af dan
Far Maoke Ha, 128 sl mewy benm HA 1, will b rpcpeesd

D ) 1} L ] 1 B |P¢Il'r|bllrdd'm.r\-lhddr.||q_n|_-.nd.
Dl i, [} 1 q [ | Eserlwiilod o hdw
Dl o 2 1 7 E | Destiiiisn fpapd hgmbgr = 1

- [l o Figa] P PR’ =
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SECTION 5
Scan Time and 'O Response Time

Cne of ke most rmporiant Tactars when designng 4 PC-Baged canlrol tysiem
i5 Bming. How long does il iake the PC o wxecuie af ie insiuetons i jhe
procram? How kang does i 1ake the PC 1 produce 3 contral sutput 0 r-
RpOnse L 4N ihpw | signal? For acturale syslem gperaticns, these values mo o
be krcnwn

Although the scan tme ol the PC canbe autminatically aloulatad and mari-
tared by the Programmng Sansale, 1 s important lo understand 1he CONCER
ot limirg when desqning and prowgrameming a contrel ystem.

The purpose of This 3eC0R i2 1w axplain whal 50an Bie 2ng 0O raspanse L me
arg, anc ta show Phaw 12 calcuwiale these quantities. Insiruatian Exaciion e
arg hetnd Im 5 1,

Whenthe FC gxpcutles Ihe program Ints mamery_ & sefdes ol eperalions are
perfarmed ingigs he PC, These irernal cparations can be broadly classitisd
nbo kayr categeries;

1 CWOTSECInG Drocesses. such 33 walghoog Gimer reselling and dizgrostic
aperaticns

2. Data inpl, ard output

3. Insteastion execulkan

4. Pengheral dgvicd command sandcing
Scan tima 6 the Lotal oo reguwad far the P 1o aedaom all of g abave
gperations. The duralion of Ibe scan time dilfers depanding on 1he cenhigura.-
lion ol the system, [ha rumber o 'O poinis, e pROgramimiig insirastions

wsed, and wheihe: or il peripheral devices are conrectad.

Tke avermge. maalmum, and minimurmn $¢an limes can be dsplayed o the
Frogrammirg Coenzcle display [reter 19 2-3-B].
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Boxn Tima srd oreizi Belabllits SECTION S
Inmernal Operatlons [ Fow applearen |

Caagos B arga and

rese S &l s
: 3
z Se
Chiszka, 13 Linil _5". Z
coMnMclions .Ii.. i
"
T,
L3
A
T
[¥)
¥
! e P
! L i
S v Muy awl 1 -
gk indaer . e
=
-‘H‘“-n_,q_ Crala bpul and adipu! E: 2 g_
ERRTH or ALARRT S e— |
LI ] !
-\-\-“-‘-\-l—'-’-ﬂ-’—.-'-.‘- |
RRCAR | 2
- 11
! g } F 3 :
YL =y
1 -
i -
=
i
| Famar LD daa g
| A augul ; E
. - L :
I 13
LT T - g Ty - !
! wiH proyre T wuTes -
, | oL nkel _ .|d.|
| — §
I | Cammpres gt ram £
L .
L) [ :
- ?
i i
1 B . ;
Fiargts manchokes |
|l
1 o
Lilk sarviaes -5 i
a 1
l =
Il cosmmarcs = :
Ircwrs Feti | R mMWIlAT 3 E
Tk
L
Cascums commarsds | g "
feon pariphoral | i3 .
erCes . ol |
L HRE T
A

* T preg ram adorcss coomar s wsod W dho PG e contral @xecution of he pregram i musl be resel 19
29'0 50 1hat the pog-am wil bd seecdied fram (N8 BEgIERIR.
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Bear Thoe ond affa-[bim [Fﬂ@ﬁﬂm@litﬂg SECTION 5.1

WILhiR 1he PC 1he watchedoeg timer maasure s the s2an 1ime and SORparas it 'n
Ife2 521 value of the walchdog lwmer. If the 5020 tine exceeds hp Sel vate o
Ihg walchdes imer, @ FALS 8F errar is gencrated and the CRLp slops [Reler
fo 4-10-2 St Watehdog Tirmer )

Even if the scan bme does ool exceed the sel walue of 1he wachdayg tiner, 4
large scan [ime Can sfversehy gfac] the gecuraty al Syilam gperalions gs
shawr in the Jollawirg tahle,

Saan Tira (ms) F'u-ﬁihh Adveryo Affacis ]
10 High-spéaa timar TIMH malfurction
=20 007 sacdrd closh puleg maluncdcn
» oo v D-secand eloch pu.lsa méllumtmn
u 20 t1.2-zapand skach py e mahueslan
EX L] FALS SF geneiaied 3-d |;15 Ey BLT -m,l:ﬂ

The llavwchart sppesie dlustrates Lbe sequance of inemal sosrabions for 1he
P and the folkgwing table lists 1he tme required (o each Inerma Lperalian,

| Progezz Execwuilan Time

| * Aesslz wanrhdon 'mer
{1] ‘ * Checky 140 bus V7. ms Txed)

Dvérzering pracet bes
= Choehs Atan Gma
= Uhmchs oregram messony

r Faads . nput aara and updales

' Unit refraghirg (2] - IRt bams 013 o B4 mg
= Wrras [H ouignd dala 1o Cuiput 20 ps ¢ ehannel {16 poinls)
Linita .
= Aegds Aamata Inpa Unil 23213 Qg 4,84 ma
Romets LD proceasitg (1 t= IA e 1 ms ¢ GPLsrack=moantad Mg er +
+'Wrian dalafram IR armaw 20 ue / channal o= tha Slave Facds),

Harale Owlput Units

lotal af inaernuion evecation fimas.
INztrucinn gueoylion (4] | Famiules ser program Dil‘ers depending on gize af arocram gng
insrus inng MEL aheing s, [Se@ 3 Ingiriction
Expcuton Tunes)

FCLink $arv ging %y Transters hedala of he LR areg | 1.2 ms 20 m when no PG Lick Urils ara
t3 the P Link Uris, usadl.

Hosl Link garviaing 6] Fiockssas Nos| o guiar 1% ms
CovTIna 1 5 (017 + (214 43) & 4] & (B % 0.05 ms

G e A Hagl Lick Uik i eacammod)

Procescay panpharyl devics |14 & ra
Feripgharal davice servieng [ (1) commands (a.g. fram Program- [} # 12 = (3 + (43 + 15)] o 0% M.
itk ConsolavzaPio) (0 ms | ne panphg g device is contected)

Thi: scan time can ba chtaines by agkding (1] hrowgh (7 in this 1abls.
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7-2
“Caleulalling Scan Time

5-2-1
Yhen Cnly |70 Unils Arg
Maed

Conditians

208

AT BEem IS

SECTION 5-2

The gyziem configuratan must b laken into conswdaralion when cakuialing
Ine total scan ok, This reesans 1aking into accounl sueh Ikings as the fumtsar
of O Units, ihe pragrammung insiructicns used, and whether gr nal perpheral
davices are employcd. Thlz swhzachan shows scan bime caloelatan ex-
ampkes. v sirplify 1he exampies. the instruelicng used in tha poograms have
boen assumed o ba all pither 1.0 or OUT. The average exesution time fariha
instchiens is 1hed 4 pe and there is one inzlueion per Jrogram addiess

2 Unlis.  Eight 16-pairn Linilg + gight 22 poirl Units
Pregram:  B000 addresses

CPU Flas

A2-xaind DO Linils
16 22ind WO Lmits

Expanaion T Flacs

i T -— 3&paint 1}3 Ynits

16ypzind 13 Witz
A2 pai W Unix
[% Pt LA R

ERTLE L L P I .._'n_-".-wl'..._,_-l.“-u..

m.“ “



Eﬁmmu.n-l.xnmg Zsnh Thhe ' SECTION 5-2

Calcuiation Exampte

Procesx Calculatism Prostsy Time
(11 CHarso o ng prosesaat . 14 ms B
T?-'s L redrash [(Mopts = &+ 3205 2 B) 1672 20 py T
B, Exdculai Ay ¢ BO00 BArAsES 24 ms
K | Peripharal davice samsca (1.4 ms+ 048 + 24 ms) ¢ 005 19ms
Sean lnw - I (* B x(d)e(T) _ Apgrur AT 2 ma
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&

Lk o
?ﬁﬁﬁﬂ@:wﬂmﬂlﬁﬁ Sead Tieg
. 5u2-2

MWrnls Hogt Link Unlis and
Caonditians 2 Units. Four 164wt URiS « ong 32 paint Unit
Aemeote |70 Master:  One
Hos Link Unit; ng
PG Link Und: Jne
P rogram. SL00 whlresses

Flermate VO Slawd:  Mounted wilh four 16-paing 1O Units amd

taur 2.2-paird O Lnils

SECTION 5-2

|
i

B - ST A ]

CPU i,

Heat Link Wil
P Link tnd

Cylical libar

LTI 3
Sluvy Rack

LI LS
| L A2-panl K2 Linits

| * B-oinn RO Lnits
| - I poim PO Unjs
1€ pord 3 URils

Tarsanal
ECmpUiG!

Harrabe 30 Masier Dni
XF e PO U
I e {Erpicd 1D L 15

- Fema'e 1O Shave LG
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@.ﬁ[ﬁuﬂﬂﬂﬁg Eoom Timns SECTION 5-2

Calculalion Exsmple

FIocy 55 Caltulalion Procexs Tima
(1 Craramang procesEes N 14 me _|
[2h w FT TR (MEplsad 3252 1)+ 16 2 26 L2 Q12 iy
k]| Remeio kG ral-ash "Imsa (6 pisxa 4 A2¥ 4] - 18] % 20 .4 124 ms
[4] Ezumrtion 4 18 x B000 addragapg fms |
15y PC Ik aa-f-;;u 1.2
(1] Hostlink hak sueeiog (1.2M5+ 012 iz + 122 ms 4 24 mis) 1,23 iy
: Q.08
(7} Farlpheral davim servica (14ms 012 L 124 g & 27 M) 2 0,05 133 ms
[ Scun time (1) (2] 130 + 4]+ 180 4 (5) 4 (7) WEms |
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Instruction
Exscution Times

210

Theg fud sectian lists the exscution I1mes fos 3l instruslans et ara availanie
lor {he S500 P The conaitiens whicn may affect the 2x dculian Lms ol 7
grver insiraclion are described briefhy whare relevar.

Alsa shown are nan-gxecutian ties for it of e INStrUChansg . Mon-exeeylion
lime |5 the time requlred lar the PC 19 process an instruction when o it (g4l
SKECLTBG. 3Qme non-cxéoubion Mmes vary a2oosding i the regasen the ihsl o
Tien was ral geecated I a shik ingiuction, lar EXAMple, iz withumran IL-11 C
blioch of 3 JMP-JME bk anciz not o ¥ecutsd, 18 nar ereculion Wine will
cliflge from when dis resatis ON and it docsa’s erecule.

Execuhion limes are cepreszed Inunits af s EXCRPN whare neled,

SECTION §-3

--.-;.-i?i'd.:'l-r.'.'m-'r. REA RN L FEE

FUN  Instruction No.ol | Execution Conditions Man . gqculion |
Ma. wards titre {1%) Lime (ps)
= LD 4 1 ]
- LD HOT ‘ F
- AHD 9 3
—  AND NOT 3 3
— [y | 3 >
— OR NOT 3 3 .
- AND LD 5 &5
T b ]
— our | & B |
- | OUT NOT 5 B '
AL Jmb
—_ TIM E [ 'Wilh & canatanl or "Gk 113 106 8f
— CHT a Td With a canscacd ar "0 M 3 29
o HoP 3 2 -
01 EHE 3 B3 — 1
H o IL JmP .
02 I, 4 e 17 14 ta
__CA_':. ILC 4 17 'q
4 MR a 29 1T 14 14
a5 JME 4 17 14
oG FAL B 13F 14 @ |
a7 FALS 8 103 ) 4 1% 13
10 SFT | 4 104 Whan sndling 1 Gh oy 1 Ch /T 1717
Whan thlling 1 Ch by 81 Cre [ 95
[ 1 KEEF 5 5 —
‘o CHTH | E %2 | Wha enetant 100 5E 2%
Witk “(1M1 160 15 09 |

il
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M

Ingiruehlan Exsawilan 1Times

SECTION 5-3
FUN | Insiruction Me, af Exccutlon | Condliians | Hun-anuuu.;.—-.—|
Ha. | | ‘warda tma [ua] Rim4 [ua)
| ROIL Jkp
! | ol FL C 43 an ay
1d | DIFD . 43 3 33 4y ]
13 | TiMH | B3 Wilh o coRsan 113 =g 55
| | 3 B3 With Ch gara
B | WEFT 3 = Whan shiftig 1 ©h by 1 Gh z1
! | 2,895 When shifsire; "D by 510 Chs )
=) hlF I o BE Whan cevrmipaning a constant e a Ch 21
| 1498 bvhain car sanine tue *0d Chs |
21 | [ et B |_ k| Whon iransfenrng a constant e 3 °f 2
| ' ] 200 Whes franalenng "OM 1y "DM
77 | MuN a a9 Whan Iranslarfing 2 esasiani 1o 2 G- 21
' Ere) Whan tranztar-eg *[M & D
=) | Bl B 143 When ranstyming a Sh e a2 0o 21
| 259 Whan transigrring "CM 8 'O
2 Bt & 168 When ranzieming a Choiy g Ch 21
I | va Wik n frarstaang "OM Ie " Dng
2= | ASL oo b Whe shifbng a Gn e
I 142 When gliifing “Dré
[ ASA 7 85 When shilting 2 £h 2
147 Wnan 5-2Ling "0k
27 RCIL 7 o When rplatieg; 3 Ch )
147 ¥ihan ra1stag "0 a
23 3 ] 7 L] YWhen rabaung a Gh 22
145 Ywhan ralativg *Okd
4 | L T _m Whan rvertng a Ch £
124 Whmn inpahing "Cri
30 ADIC L[] 149 Canseart + Th =—pdih 21
a1y "Mt O e—c 1A
R SUB 1d 158 Canstanl « Oh —3 Gh o
| 23 ‘DM - "3l — DM
32 i WLl 10 454 Cansieat x Sh=—i Ch | 2:
. A3 "M £ “DM—3 Ch !
a3 Doy 10 | aae $h « constant —3 Gh 1
| | ans | DM + "D — 3 "D N
14| ANDW E 182 T Consiant AND Gh—3eh =
| [ 275 OMAND CH—'OM
35 QRw | 1a | 192 | GCongrar| QR Ch—a@h 21
| =¥ "DM OR DM —3 "D
16 XORW | te Tz Canslant XORGh -3 Cn 21
| ] | v DM XOR*DM > "DM
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mailueilon Ezacuilan TIMes ' SECTION 5.3

Fun | Inadructan Mo ol Ezwucution Coancth jany ) Hor-enaeuifon
Ho. words i L) ) ¢ Ame {ua)
-:IT-' XHEW 10 192 Conalant XNR G SOCh =3
27 O XNA O — DM
98 INC 7 oo When incram anling a Ch a2
BT Wien incremanng “Drid
KE ] CEC B n2 YWaan dacremanting 4 Gh zé ]
158 Whan ache ML * Ok
40 5T 4 28 2
41 Sl I b 24 B
L IFER 10 778 Wehon trangerring 1 Sk 21
4070 Whan trans‘ering 511 Chs by T
Ea BSET 1q 1B% '"Wahen s8ling canglianl g Ga 1 A
| A3 ._ WHen aeimg "L ta 511 DM Dl
T2 [ P Th 231 Whan cwlputhng C5 data . Zh ) |
| 1,068 Whan gulputhing ¥RRAN95F in "M 1o "0
73 HEHL 13 143 Ch 43 Cn 21
254 "OM =3 "DOhd ) i
Ta gLo 14 1HG Yhan snutes 1 Ch i
| 1,515 Whea shEefng 1,000 Dk Ghs by *DM
7= FAD 10 176 | When shinag 1 Ch 7]
| 1,845 Whon shitling 50 DM Cax by 'I:iM -
TE MLPX T 1ar Wren dacoding Ch data 1o & Ch 21
264 | Whon doccding M data 1a O
| DMPX 10 151 W¥hun gnceing Gh dara s a Ch T
[ A Whan encodiog 06 dala be "D
e SUES T 132 Yihen ascoding Ch gars 1o a2 Oh n |
£ac When decadirg "M 1o "OM
57 WIT B GEms | Wear whing1Gh 21
. d.Ed ma Whan wrding =55 "0 Cha ‘
] HEAL . i 0,08 mx When reading 1 G 21
AEIms ¢ Whan reading 255 "Dk Ens
s SEND 4 0.2% ma ¥ihan sanding *CM4 da1a a4
Q41 me Whan sendirg dala wiher then T I
53 pECV ' 4 Q25 ms Whan recewing dala Ic 10 35a3 ol n
1Than "D
0.41 me Whan recaiving da%a o "0k
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[ meapands TIme

SECTION 5-9
.

5.4
. |

Respense Time for a Single
PC

~Minlmum |3 Respanss
Time

Response Ume os the fime # lakes dor the PC o cutput 8 conlo singk alter i)
has recenved a0 input signal. How Jung it 1akes ia respong depends on 1actors
such as Lhe system confguraton and when the GRU tEceives the inpul signay
ralativi 10 1he slad of & scan, The resporsa me Ior a gimgle PG g discussed
in ths gectien. Far response 1mas kg gondguralions iPwleing IPe syslarm
tabow, refer o 1he SppreEniale sysams manual a2 indicaled,

PC 0 Remote O (5% 381 5) syslam. Remate 141 Syslems manual
PG Link systarr: PC Link Systams manyal
Hogi Link systam [(SY SWAY), Hosi Lirk Syalars mangaf

The PG respards mast quickly whan il receives an Irput siqna LSk priar g the
inpud relresh phage af the scan. Ta lind 1he resporse bime tor lhis case, agd
he input OR-dalay and oulpat OB-delay to 1he scan fime of the PG,

U respanse time = Input Oh-delay + Scan time + Culpa! ON-delay
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{7 [ﬁiﬁ@y@nﬂm T 1T SECTION 5-4

: JMgxirmum 10 Response The PO takes longest lo respond when | rgcalyes 1ha impul s.gnat just aller
Time The input refresh phase ot Inc scan. In this eaze the CRL doss nol recogrize
1he inpud signal until the begirning of Ihe fexl scan, Thersors the masimum
rA5pansa time i5 10 s of the input OM-delay, the oulpal O wJelay, and mvo

SCa&n tmes.
~Maximum 'O Response e Sk W . P o Iputaur
Time - I 'r-':"ﬂ' | m Frehm || % rarr ]
: E-—‘ CFL! g she T g
v B0
_h.:-\.'lﬂf-dl'rr i :
ERTITY : I ;
W2 response bme = Impu L Of-delay + (Soan time x £) + Culpul ON-delay
-talculsign Example lpar ON-delay | 15 m=

Oumgut ON-dsmy [ 15 o=

[ SeRsilne 20 mx

PAFImMy M LQ response lime = 1,5 ms 4 20mMs + 15 M8 = 385 iy
Maximum MO rasponss ime =1 mes - 20ms¥ &)+ 15 M&s = B3 mis
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SECTION 6
Error Magsages snd Traubleshoating

The G300 PG has self-diagnostic tuncicns 1o idemidy many types ol aorar.
mal systam conditians. Thess Iuhdions minimizd dowalime and enakie
quick, Smicalh arrar cearacticn

The o light on e fron panel of the Prigeammang Cansole indicata s kard-
ware emrors $ueh as CFU, VD Unit ang Remate L'C LI maltundlions, The
warning light indicales such things as 5Can e gwerun, balery error o wase
gatingd areorg.

In addition, the Programrmfg Console acls as a manites by displaying explicd
crroe ressapes ard FAL nuoibers.

Thig serclion lisls all the error measaqen deplayed ondhe LCO &f 1he Prg-

gramming Congals
Programmed Alarms Usa Lhe diagnoslic instructions, FALGE) and FALSMT), 1o aled she sysiem
and Error Mesganes when catain arbitrarsy delingd erar condilicns arise. Nole that o is entlrely

WP 13 the 0serTD cacidd tha canditions undur which 4 FAL or FiAl 8 5 oxo
cuted, Hetar 10 4-10.1 kailarg Alarm tor délai’s aboul how g nee Iheso

diagrastic insiructicns in yaur pRgram.

Whan "FAL r° |3 execuled, Lhe value of 1ha FAL fumber rr” ic slored a5 a 2-
digh BCD code wnihe SA area (Soe 333 FAL Mumbar Culpu Area). FAL
alea lighs up the warfing indicaier on [ha Irard panel of 1he CPL

| Aorarma etk @il
l JI I I Fugmiin-tm J Sy riem operabon conoiuas

Yhen FALSIOY] 15 engculed, 1R &rrar indicator oN EEs frent pacssl ol ik G2
bghls wp and system gparations are halled.

| Al vl S e i
[ Tagan i
I I} {  TAginzi-w | System apambon halla
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e IS e Slgrs 8nd Brrer Heset EF ' Section B1
— ——

T4 reSUrme BY51em cparations, defermine the cause al 1the SImar, Make compe:
lvans, then cleas 1he emor. Hate hatl 1o clear an FALS #reorhe gystam muyst
be m PRCHSAAM mods

FAL numbars 07 Lo 99 are arblrarly astignad dailure codos. FAL 04 s re

setved for cleanng cihar FAL codes prescnt in the sysiem [see 4.10-1 Fail-
uré Alarmm,

Fmee e laasa inout

T T

R T e T e | -.z'-‘.'.-‘:hh:.-.._'-t'-m_

EX)

-"'.n- et
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_[ﬁ-‘iﬁ]ﬁﬂlﬁg £58 Clearing Ercars gnd HI:sangoe Section -2

6-2
Reading and Clearing
Errors and Messages

To dispday an mmer or 4 message an lhe Pregramimirg Censole, prass (ha
CLM, FUNM, and MONTHA keys.

-8-a 8

Then 1o display mulliphe argrs of M s5ages, press the MOMTR key again.
{Bola that # the spglem iz in PROGRAM rmode, pressing the MONTR key
claars 1he greor message,) Conlinge presging the MOMTE key, taking rota ol
the errars of messages, until all have been cleared and Lhe message "CHAR
CHE O is displaysd. Then precesd 1o correcl each of Lhe errars.

It15 pon possible ta chear an emor of 4 messans whilc in RLIM o BMCORITOR
mode; the B rmush be in PROGRAM mede,

The beapar will £ourd il e 8y 812 m CaAnnt Clear an ernfcr of &4 Message [ar
sofma reason. || iz sddaion anses, digplay and cloar the emgr or Lhe mes

g3fe Again.

The asiensks in e arror rressanas am b folkoeing page indicale numeraks
1 Lha aclual display.
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Section E.2

AR MH

AGag
=l < F

m COUOCRR LA
HONTA

aK

MEMORY ERFR

MO EMD IMST

<= o Eysiam
TN RS EFE oparat-on
Malks [Highem
pricrily Bmers)

3
o
-1
=
o
=
P
=
1

I-0 SET ERE

I-0 UMIT dOu-F

| SYES FHIL FHL S

T v
i o Y
Ev= FAIC FYl. aw
[bF. ERE
f ]
| I .
; TMTE (7 FR2 = - Maroa e i
I M- abuortres
! T - arror i2nd
I70 Ub® LRE vignest prority]
|
. |zcmeW TIME ouzr
BeARERR CHY | Whenal
dk AL T
- - basn daaret

<14



el ErTels T o Setion 63
b-3

Sysiem Efrars
Error e Moss aqn _ GPU Unit LED States 7]
Sale _ Power ; Midmn | Eror | Warmina| Load Ot |
x WribAg har .
= | sladrpn g » — — — 3
i N %
2| CRO WRTT G 3
2 ing ‘ar : :
2 | Larrioie LEY Lirics [+ ¥ - - _ E
— _ ;
*
Powat InCedrupl %
FINHS L i : ] [ 3 [ ]
I B .
CPL) e nce e a = — an :
| -
T
= ! !
Marmery ammor MEMLOREY EEK o . i w _
'H
= HaENO MRl EME O TMST - -
= | pstLoen b = = = I.
r'. 4 5 A X
VO Bus armor L-0 BU ERR [a S [} - —
I .
v babio cworflon [0 DMET UVEE i . 5 | - _ ‘
i ' pl
IFraalea LCR ak e L. SBET FRE ey ¥ o — —
- |
== : - .
Syslom ormr SWE FNIL FALS ka ym) - ) -_ -
I R S

I means t~a!tha LED is [#, & tac e LED &5 %2 In.
v—= meang 130 tha LED being bt ar sot mekes nd diteremsyg.
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Section 6-3

“

MNole; %2 indwzates tha rack aumbar.

hEd-run Fallura
output SH Area Cade | Maln caves o[ Erer Crerraciion
_ '-'-'I-.n_n Lre 51am inpL1 el CPU Fuwyr ' Erom-greyit tha Starlanpul teeerunal of the CALU
LEni s SFF. Peakar Lini
OFF - Famate 142 Lk gowor o, Cheh Ihe pewar unil supply and the Tyrmi-gtor
Tar- nalor mes 21 5Ehrg.
When power has baws c,) off for at Chaer wofiaga sourgs A pewer fings. Try fo
{FF — Igas1 19 ma pavar-ug &gair
In PROCRAM =Y .
OFFE Walctwacg limar 1230 ms ar marg. -I;,lhncg ha u*n:r:::_;r;p;':: Wpthe sysum
Memory Unll is Ineorractly ‘ﬁ':'_“ Rraqram check and f:x the rrar.
oer _ e meanted ar mising, .-:f:::;r:m Imat L-» MaTary UrT o s
Am 4 HoCL )
.Im;;.—;:ﬁ;?&i? Faceimad «Chach [nal the batle:y 15 inzerled propery.
*Chedr wrrrr afimr fixing .
aFF . En Eggri;:jt Wrtan a1 he drd af B Write EMD in the [ ax addrass of the pragram
: " Adailura @ in 1ha bes Iee bobwaon 'Eh:nl-: "huel:-:-:r”":r’;r F"':"-t-“':5 ""-':hm”'ﬁ".l T:b"ﬁ' R,
_ breg e CTPL) i s 1 ; ansd sy ablo Regeter o match the regia-
OFF (&) Foche ® bapansion 3 | arad tain 16 the aiual fabls.
) Cloar arvar alter fuing.
\ ~Chack |3 tapia wik MO 1pbig Head
OFE — L1 . | bl lenilatkans excesdad -Asgagign kO chenrzls and than genersa The
rae fakrg seth O Fable Ragistar
| Wenen LD Ua g hves beed feplaced = o b sl i LTS Tasle vy,
OFF _ ‘ Eo and [4a _rE-,g:a-.aru-:: I"F' ‘aoladass ral . gooccon 1O channsls ane han nene:ala tha
ageas witt the LD Urila acwally naw tabrw wih [ T Padelar
o : mawnied 1o Iha FC. Lh
“The $0an tme may 4 190 kng. Shech
ﬂFF _ ':l1 o H FALS 22 Baan arncniad "ﬂ' Mg TararA T I:II 3 “
aF %yl em sAlsd passible whan FLMNOY 5 azamnsd wih 120
_ R 136 ms sran time.
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E&Emm Errars Section 6-3

[ Errar Error dispiny I CPU Unit LED Statas

State e ! Pawar Midsrum | Erpar '.Iurnirl-aT Laad e
Syslom arrar H=rs FRIL FRL## o I a LI = i —
=i TT 11
P l__r;nn TIME QUER T
'O tabla 1.0 UER EFRE s e e o | —
warficalion arrar o o o
E Harresta 100 arrnr F" H : E I I:I E EI F m, ﬂ' ]:" ¥ 3:': —_ ]
3 . :
' Ranery arer ERTT LU ) L¥) | =) —
—— - I
Hox| Link urma — s ) [a] [ — —
FC LIk & :ror — o o » — —_
. Load cud < arror —_— |3 o ™ - I )
|

All W) Lne ouLiputs aul off
Y maans thal tha LED @ lf, W thatthe LED o far ke
-—- maatzchat Ina LED oeirg Il or 21 makes o differenes.

222

AR

< a .
l.:‘.'-‘.

ik



i

-,

RN

\.
Ty T

Sypwizm EIrary '

Saction £-3
h

[ Mid-rn " Failuca
— SH Area Cade Moo cause of Emor Cormactan
) 91w 9  FAL has bean gsocaed by 1ha Lhack the pragram
pragraim.
€103 Watthdog limer ik has bagan - ) .
E F an brha 9 oo Aang. See Sagt .
el =¥ g BAEwudR (100 - 130 ) PRI 3can fra ks loo ang M 5
Chack tha 1] Uni connacions with LS Tab o
&0 E7 Tha registared [0 1akin Soan mom Warity. amd 25t the L0 T ils proparly Thes
O | | agros with The act.al 12 Dnits. use L' Tabln Register i maleh trag Medisiemnd
Lakie 15 e actuil laks
A fallurs has aeeurrad in tha Frers .
LM a1tz {M:ra) | rissan line burwesn 3 Mastar aaad ek g ranam 55 line bxiwwa s Ihe Mazter
Ot and Hava,
=lave |
O G108 Er Batiery s bad gris ngt inziallad Uhack baltary sonnestiona, of replaca barte .
o]0 Fopady.
on e Aal. An aigor betwaan |lw Host Link Ratar Lo b Flos) Link Syzigms operaled manirs,
k1 balaw e,
o]y ] ﬁ:l::rrnrma:.,.rmd inthe PG Link Rafar w0 tha P Lk Systems eparatan Marval,
oy £013 Whan ha kad of flag a O
N (&R BO15)
|

Meie: -0 ircicates tha Funigie Masier UNil numes

Buld 1; For Aack-mauming Unils, 61! 1 O
Frr CPU-mausting Unils, S006 SN

223



Fmgmm [Icm@q.:i Brrerd

6-4
Program Input
Ertors

Section 6-14

Error Message

Cormeation

LRl

& EF-RCM Lni is ncuntad for the oragram mamary. Fieplaca fowth 2
AAM ar EEE-FOM Limt, and then write 1ha data, Thy mouried B Un s
wiite prolected. Turn the write crable on

Tha program canmd by wiman Because B insinicion In the las! accrasa
it el HOP or EMNEG, Chogd [l program ard ¢lear wil addrasses afer EMD,

woaom gk EPL
+exxxp oo OUER
1

TR PP Sl o S Y B,

Tha specified addred s dXeseds e pRogam MSMOny eras Dourgarny.
Correct the program

Tha U 1akla eanrol ba registersd. Ghecs the number of Remale 12 Uik

;:] HEART SOTSie WRIT conr Bcleg, topcalad usn of Opeeal Travimeleg L Unita, lhe absar e
S SAELEE el a Taminador for 3 Famabs VO 2ydoem, of b33 mary P2 Unis. Chaos alt
- e 1 Uaits.
ey T O oo YWhat showkd ba a decimal consiant hax baw wnlessd 3a 6 ecadecimal
## et SE IDATR FRE nuMmkar OF, & oArALEe SEEoe i tho pradasanT-ngd range has been
anlarad, This qoneraims & FALS DO Cor vt b cametar|.
# ok ok + 10 0. EEFF A atteTipl has 'Saer rhacde 1 aeesr I3 data which ezceeds 1 predetar-

rrred range. Chacs Ihe rangs wisd o e tha data.

G-5
Program Emars

Errar Mazzano

T
T

| R
Bu |

L
i

Correction

Thm pwog:arn haa Baen Jestiored. ¥irld tha progeam site mamarny 2gain

k[ IRCIUTT EFRF

sk dPFERULED ERE

Tha rumear ol isgleal fartz (L0 doas nod matzh upowif $a nembar
o lag cal oparanses [KOH LD 5ad AND | Dst Correc! Tha prog ram.

The varieola operand Jica spasil od iy inerr-esl. Gheck 1he poerand dalg
rarga {or each Tl

$$$HFﬁDIL DUFL

MAGTE BEAr @ne 5l el 13 Uy, g 19 usa e same cwlpyl nurier, Ghars
gl OuIPUL AUMESH ASElgRmIomsE.

+ o
|

2z MG EMD IHET]

Fharg = na ENG al Lhe and of Ibe pragram. Winte an END 3z the “Inal
progra T gl Jelign

ke LOCHM ERR

Tre instrsctier e enlly cisalayad is iniha wrong area.
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[Frzag TAT (= — Section ﬁ;

Errar hezsage : CorToctlon
w#utt4[L-TLC EFRF

IL and ILC are fat usgd in pairs Crarraet Hhs program,

— —— .
—

" RERIE ' w TH|E .
+ 4 + TP =T ERE JMP 20 ard JME OU are 1ot uied ) pairs. Coract B program.

++#&x JHE UMOEF Tha comespandley JME for 2 givan JMP daet not exisr. Cergnd tho
program.

g H AR .._T M LJ |'-E [:' E F D The corraspanding TP 1nt a given JME dows nat szl Earret the
A,

stk DUPL i Tra nurber uf thy currently 3 spleyed nslruttion has already baan pr-
grammed. Cormect the peag? A,

) . = - Ireorrect vsayu of th duplayad inatroclan (35N or RAET] Inoarrect 3B
#k e exEEM-RET FF R wsiaga iz cawsed by more than arm S0 haying te saina subrooti=g
AUMmsar. Caaract tha [0e PR,

dkka b SEM LMECFD

Tha suffaultd el by S35 does 03l exisl Sores thy Py 3.

EIE O I E M EF [ & dulingd 5 wlrouine i5 nol saillud by the main progree. When L1 M s
- B magw i5 displayedt becawsa ol riarupr o me definision, thare
15 no problars, In Al olfwr Lases, care=; the grogram.

mrtth D [FOULER S +

I Worm than 120 DIFUTUFD's aré progranemes, Gorrectihg program,
& ol DF L

Cazsofie Tape Usane Ermrs

Errol Massage | Causa Carracilan

T Ihe cassaits lils number and 1ha Mike sura:ﬁm dila = . mbar i anen-ed
T - N :
auEE0 ERF kb file numter specifisd oy tha usarda  eartmctly. than ry thie 1ape cpesalen

FILE MD.=#bddkds || b aome AmEin,
—— B od tha casaana Tapm .
wucppe DER ERP Tre cortants haci |he contems ol tw cisseca
do 1 malch the conters of ™e
apa ind [h r TR,
. _ RFRgram mgmerny lupe and (hagt o pock "B T MBmEey
wwesw THFE ERR . The canssne 1nsn has An e Beolaca tha e will wnot-ar
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Tl:r@ll?-ﬁ[rﬁa!ﬂ‘]@@ﬂlmg Sectlon 6-6

6-6 ]
Eroubleshgoting

Cru

Symptom

Powar Supaly do-kd [ar suen an.

Pusslhle CAUSE

| E-u_:-_rmu:ilm.

vigiage selortar barmiel wling
R )
Fuse ia blorwn. -

CoNnedt e mﬁaga salecaar farminal
Sarrectly.
Feplaca Fuse.

Fusa Dkaws raps ey,

RAun incditmiar Sana ral ligh,

‘Yoltage saleciar lerminal sening
arror.

Connact the voilage 3alacicr terminal
comectly.

Circo? beard it sho eareuiind, nr
Buprnd,

*'Slart input is OFF,
| Prasgramming semar,

Flapdach CEL rack Pewsme Supety
Unik, or Bachglane

Turn the slar; inpul CIM,

Corracl 1ha program.

" Paar B 13 dalective.

! Paglace CPU Powar Sopply Ued

"Aun Cutpul” doas ok Durm an.

Fowe! & Uil i delesliva.

! Faglaca GPLU Powar Supply e

17 felliowing a padicrlas 10 nnmbar
do nepl aprale,

LG B s dedeative.

Fiupae e Beckplans

Abnarmal W0 of Ezpanaic- 110 Hack
arm m e al B,

1 W0 Comnmecbng Cable is defecsive.
[Cabla wiring 15 brakan, )

Foug e e 10 Coonmgcd g Catalu,

I/ B i4 cslective.

Hoplzza Backplare,

e LT uies 0N arranecuahy.

IO Bus ot i s=trun.

Al 10 el & paricular For Uit do ne:
oparate.

vO Bus is dofscve

Raplats Eark fla ta,

Reoplace Backplane,

o

Input Linlt

Symplam

Al Inputs da not turrn QM.
(D0t Al heatnE O etk light.)

Pos=sible Calxe | =TT TR ALTT
Exlu-nal m,:.'ﬁ'\raltage is ~an supgplied. | Supply power.
Exiarnal input wallane is low Faie supp y vohage.

' Tarmingl s=rews are loess,
' Fasy montact of termanal block
| cornactor.

Tghlan tarminal scraws.

Aegiace ierminal blkeck connachior,

Al lapuaes da regd fura M,
A ETaN indic2Iors are i |

Wil circut is o ofod juy,

Hap ace datemiiva Inpat Lnil.

All T=paals da rerd farn QFE,

gl Sircu i aFectier,

Roplacy dulycbyy Sepul L,

One rpul bt doas gt ture QN

npul gevica 13 delertmea,

Feplace Impul dewear,

Wpul witlng ix broken.

Crock and restace Aol wiring.

Tarminal saraws ara lasto.

Fa:. oy moecact of termnal block
Ceragciar.

T gnion “orm 0 al sarawe

RAep ace tarmmal oleck conrecor,

gy O b 1 bos gharl.

Aol ust maturnal Inpul day oa.

bng-u; clrgwit ia dafestiva.

Ruplauy dufwciae Inpuf Umil

Inpul funbgr 1§ Ircarres i
grog-ammed as WUT,

e nput b dees rel lum 2 FF.

Inguils Turn M ard C4F irrsguisrhy.

Gtz iraca 1l groagran

Wl cirglit iF daled iva,

Hup.ace defscine Lnil,

Wpir r.mber is ingarrmly
programmad 35 QUT,

I
' Cerrerd Lba program.

Enrternal nput wollag w ik kaw.

Aaisa Astarnal woliage

Mallondion €& bo no s,

CaoLrlermsasurog againgl nouisg
[nALU] 2urge 5. ppdessor.

Inste L ina. laling Itansioere
Wirw wnh shualded Cabig

Turnima yrraws O IDORE,

Tightan tarmiaal corews.
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IthEan Linit (et}

Tl s hﬁﬁﬂﬂﬂ@ Sertion 6-6

Symplar
INEue a1 ON and OFF wroguiadly

Pagzib e Causn

Carrdelian

Fauhy confact of tarsma Blck,
Eﬁll"ﬂ'ﬂﬂr.

Aeplece 1arrina! Black connmeto

Abnormel input [l mkacs &re o unils
ul B bty

Ipal wosralion nd catar Coas At
lighl.

| Commen IGMTInal BCrEWS arg s

Twghlan caminun (el Soraws.

Faulty corntaet of torminal blochk
COMRBEAT

Faplacn terminal Skach, coaneslar,

Dala bys is fauly.

Aaplace dulectys LR

CRL s dales rea,

Aeplace P,

LEC inehicaaiop iy dalgetiva,

Outpun Lni

Aaglace dafectiivg L

Symplom

Posglhle Caves |

Carmectian

A1 DS da o twre QM.

Fowar for load s nat suppliced,

SUBply power.

Tarmirsl 22raws Ark 05E.

Niaaa sy WOl g,
Tightan ‘e nal soreas,

CORNCiGr.

Taulty contact of tarmsinal bk,

Roplace wrminal Bacs conngggr,

FL58 @ bhawin.

Faplaca juz k. '

Frly conlas of O ks
COrNaclo:.

Culput sirsel |2 dafactive.

Roplace dalacia L=

Foplace daloreiive Lnit. '

Al Cratpu 3 dg rel lurm GFF.

CAput evced |3 dafetive,

Qine gwput doaz e lurn O
[Cparatian indicatar donn nnt Eght.]

CRDUL CHE imaom 100 sham

Fuplace dafective Unit
Corract tha pesgram.

LT numbe s aie programmed in
dud.Cabe.

COMTEEL the prOgraT.

ChAput Sircuit 1= salachie.

Fieplesa datective Uit

Cre Cubpat daag nat lurs OFF
[Caeraling indicetoe 12 Lr.)

Clubpes? dowca 13 datact ve.

Aaplace outpul dovles,

UL wiling & BkaRas,

Chack oulpit winng.

Trrminal 6o ows are bate,

Tightn Lerminal seraws

Canracior.

Fauly comaet af farmingl bk

Aoplaze arm mal Bock conraciar,

utgrt viiay i Jelucive,

Flaplaca dalecuva rglyy

Dt gifeurt s deleriig,

Hoplace celettive L

Cwa DIt doug magl urn SFF
1Oparatkon aicalar asaa aaq lightp

hapul relay is dafacive

Foplace aslasive ralay.

| hadaga ouranl, o rasicual
wolbagy,

Raplace oxiermal oad pr add
dumnty rasisar.

Cine gt deurs ot e OFF.
[Cparalen adicalor is [¥.]

Tha CHUT numke-haa bwes
program mad in duplksata,

Carredt tha program

Chalpa circul in dalachye,

Rag ase duléedwg L.
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Fraumls amacting Section 6-6
Qutpul Uni {eont.)
Symptam | Poszibia Causs Catrach on

"’ Sapphy wollaga lur externyl kel
Tvw

Aaa axlarmal suppdy woltagad.

" QUT rombara ara pHea e In
duplana.

Corredt the prodrar,

Crrputs lum DM ars OFF irrequlary.
Maluncsan due b ncisa.

CourermeaIUnes 3g3inst noise
Insgall 3urge suppraasor,

Tnstall insulatng Irars’ormar.
Wirm wilh Ak, kaed cabls.

[T minal L fawe are oooE.

Thaymlan lermlnal Soroe.

Fausity comiaet ad 1armind bhock
canneclor.

Haplace tarminal bieck connedor,

Commam arminal SErewWs arg
=515

- — ey

Twhlar voenmon W nire) scriwd.

Faully contect of taminal ok,
Abrarmal oulput paints are units of 8. [ COnndC10r.

NMeplacs 1ar minal biach oorrecher,

| Fuse iF blown Replaca fuss.
Dala bus is feviy.
CPU & dalactive. P aca AL,

Outpud operabve imdratar doas not LED ind ealar i dalashda

Feainca delazinde Unil.

light.
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CPUs and Assoclatad LnHs

APPENDIX A
Standard Models

Mame Aemarke MNodal
J1: 0k xl AS- i
8 10 slots | Lok zlulx SEEAS-BC0R
CPU Backplons . § Lk slois L0 Biioda
1 . I - -
5 14 2kns S Link sz Fasag-Booe
L Link =2t £5o0 RGOs2
CPU 2A32C3-CPT. OV
RAM Unit 4% oy _:.GEF.S-MHIJM
& banes o2 A5 MAL
AOM Uniit B.SK words EGEJ!LE-_MFJJ:H |
32K words ma, FEICTE MP34:
- T N
F =N esp 27128 124 bt Frahd-|
276, €4 bila ROM-H
CPU Brckzlana 1o 1e 1205200 o 240 | S ¥ A MDO AG2AS-FESPM E
Fawer Supnly vAGisaleaiak e} | Qutpa: 12 ABVDE ; 3G2AS-PERPTF
4 WES Quepid: 7 A BYOC ! AGPAS.PE E
D Contne! LA " adrasaios

TR
l._||
bn 1
& N
Ec
Y
5t
=
fd .
i
J'r
o
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Erpndrrd Meedsls

Crpansion 1O Backplana

230

AFPENDIY A
Hamna Magdwi
Euchpia.r'a L] =1} . JiacRS-EICE1
& slals | anzAs-Bles)
150 w1 12 E0D 1 340 YAQ |aelaciaba; JEEALPEIIAE
Tawar Supply
24 YDG AGea-FE1E-E
IC Imterdace Linil Sagas 00l
13 ¢ JGE2AS-MNT1
Harizarial 1ypa SFcm IG2AS-CHT 1
KD Cerraciing Gab e 1n IEIAT LN
Adem AGEZAISCNIIE
S0em AETASCNS 12 )
Wanioa! lypa aacm | amzasengiz
I m IEEARCMIER
2m COISIAS G2
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N
candard kipgsla — AFPENDIX &
U0 Uinils
1 Hame ! Rermarka ‘ Madel
- ' 16 ma 5 e 12 YOG | 16ps | aszasiciiz
10 mA 7 18 24 VDD | 18ps | acoasanzi: |
DN reapms s | A2 pls SoPASIDE S
_ Trml” 13 ms mal |
10 mA T2 1o 24 VUG
(] QM respansa H pls MEEAE-IT2 18
urna; 1.6 ns ma, I
10 mA 12w 24 WG 22 pis CS00:ID21 82N
{7 mA 12 YO, stacic ) i A pe CHO0-IC 14
Mgt _10mA 24 VDL, dynaric Bipts | agrasiDaiz
Urut T mA 24 YOG, 3atc Gdais | 3E2AS-IDELD
| 10mA 120 19 120 wAC 6ol | 3GRaslaigt
A 10 R 200 1o 247 VA0 16 o5 JE2AE- A2
1 A 100 1o 1 26 WA P prx | GEasHac gr
14 mA 200w 244 VAL _ i am L1 G5 OH-15 220
ACOG 10 ma 12 10 34 YAGDS 16 pls  G2A%. M2
CTama e 2 VAGDS A2pEs IGPAN-IME1Z
T TTL |35 ma 5 V0o 3Eps | G500 IDSGICN
2 A 250 WAL WM 18 pis AGAASLICR
Conleat 2 A 250 WAL VI [Aep. enimons) 14 pls ASEASCSEY
2/ 250 vASA VDG 123 a1 INEARONII
| A 12w 24 VDS 1o | Cuoo-00atT
. 14 1210 48 VDG ) Mg | 352As-QDaN
1 52 ma 24 V0C (+4p cammens| pts  AGPAS-ONZIS
3 63 412 15 24 YOO T2pts SO0 ChER
. <put | Toamsiger w3 AM2mABVDC | 32pts | IBBAEODaE |
y Unit T U3 A2 24 VDD THP sutpl AZpis | IBARODL 2
| 0.3 A 1200 £4 YOS enmmen 1o b0 dapts | CEOQ-OCAIECH
0.1 A28 WOC, dynams B3 pis JGAAS T
_ 0.1 A D4 YD, state Bagra | aGrasQD213
N ) 14122 VAG max, | ees azzasmacad
Tnac 1 A 250 VAL rar 16 pis _AEEAS-DAGED
- 1 4 P5C WAD Maz, _lzape E2AE-DA2RY
: ] 1 4 250 VAG mas. 32ps | Csn00AzEs
lm | a5 mA S WD B 32pls | CS00-0D5G1CH
K . .
P Ar 107 1210 24806 L:“"’:J?J r;i B | ssconpanicy
" Crammy 101 Linit Mo o WD ooirls can oo s ICAAL-CUMO
;
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FEtandird Medae APPENDIX A
Spucial 'O Unite
Harma H-arm;k;- MO ]
B Aokl taEY 2 pls AEIAS AL
glas10¥ 2 piE IG2AS-ADO02
AD Corversionirgss [ o 7 pta —
A0 +10 ¥ Ips 32 AS-ADDOS
£ 4T W 2 pin A5 7 AS- ALHN)S
4120 mA 110 a5 Y Y odpea A aAS- ADO0E
Otas1d W & prs A ks ADOOT
[ 4tD20 mA L1108 45V 2 pls AGIAS-DANT 1
T IIL. . Zps | 3325 Dagg?
Dk Conuarsion Gutpyl | 070 15 % C ap | SGrAsDAGDS
10% 476 ¥ | 2ps | 2c2ASDANCA
| BBy 2 pa IECAS-DANCS
High-Spasd Sounlar s B0 d'rg-ih. BOM o - 1pt IEZAC-CTO0N
£ BED digits, SOM cpee 1t GEO0-CToNE

232

FlD AE2AS-FLO01-E
: 1-axis, ler slwppingryars roalue AG2A5-ME103-E
) 1-axiE, for siagping matar guly AEZAS-MNS11T-EWV
2-axis, 107 survomater CHOO-NCE21-E
' Prasocurram: 0310 24 | AG2ASSMD2)
Sy vy M1 U |wer
Posilicon Manml Fraae surreal: D.E 1o 4 A AG57 AS-SM0E
Ercodnr Adnscnr FE2 AS-AEA
J5#AS-TUGa | E
Taazhlng Bes
CE0D TUQOR E
Mdagtar Bas, AG2A% F131-E
! F5113-E
ASCH Unit :_Power Sugply ] IGZASFS T
[EF-14 | AEAS ASC
i AAM & LLEPHIDM

FCAM-ASTNE

Mublire.... .



Stz gl rd s sla APPEMDIX A
[, ..U .-,

Link Unlig and Remote idk Linits

BEaemia Aomarka I Maodal
' APF AGRARLK101 PEY
PCF ) AG2ASLKIONENT |
Hack- | Rz-zanmz4nD ) IG2ASLK2OT-ENT |
Host rouRing - aEE | cBoo-LK10sF
Lime FCF ' CEBO-LK103
RS- 2300RG-422 ] - " Csno-LK208
APF N 32AG LK 107 -PEW
CRIL FCr h o MOLZAR-LH101-Bui
mounkret | ps.pen JCZAS-LK20T By
RS- 422 3CZASLHIG2- Byt
“PCLk I mka up ta B PO 500 LKODS-V]
[ SY¥RNE] Lin l.']:ana-r.m-p:urpnaa CEQO SNTI -2
Optical Remale APF _ . CDAS-AMO PRV
F L Mastar PCF 87 AS-FIMOD 1B
_-E". APF " Wil epienl canneoor 337 AS-ATEC1-PEVY
;:" Siplical Aemala w2 optical connediors Ac2AE ATCOCZ FEYI
“5'1.,. L Elava PO w1 optical connedor SG2AS ATEC EYY
% w2 optical connedors AG2AGATCLTEY
-;__-’ ﬁ;‘?’fﬂ L AFF IG2A5H KI1E-FE
o . PCF 3G ASL R0
== Wiried Remote M0 Wasmr o0Q-Rh201
Ve Aot 10 Shve T €500-AT2N
[ T AC Input Spmt Ay 100 VAG or 200 VAG QITCHATS
L0 Bloek 0% Input Spacity 12 YDC or 24 VDS, G7 IG5
Chupsat Spacy 12 VDG ar 24 VD, G7IS2018

R R RETRE- T PP T
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Siandsrd Modals APPENDIX &
- ——
Link Unobs and Remolu D3 Units

[eonrinukal

_ Name Ramarka Madel
! Ho-vatage B APF | 3Gsazdoop-FE
: , +  contad, & —]
o= e 100 WAC FOF | IEEAZ IC-E
| .
1218 24 APF ¢ G52 MZ1-PE
AT g YAC/DG 1P ] —
. 180 WAL PCF ! 3-'.':'..!1};'.'-."-IMF."1 1-E
100 VAG AP 2GSA2A12.-PE
A
P . 100 VAG A= T R Te LA NL.YT-ON =
Tminsmlr Inpd "
) ’ a0 WA A IG5 a2|A201-PE
AR WA Apis POF 10643 B220E
o . 2 A5 WAL AF'F ) JGS A0S -FE,
Mact cutplt | 22 DO g pas —
B0 WAL vOAPT AGNARChEuE PE
Trae eutpul i I r
, PCF  3Qss30adiaik
, ODaA R | APF  IGSAZLOMT.PE
Tran sistar LA VDG 8 paz — .
Bl put 1gnavas | | PCF  3GSA2004:: €

Opilzal Flber Cables

All PLastic Oprleal Fiber

Calzle (APF)

Tnis caple can be used (in [Brgifs of up 1o 20 ) with Linds having 1he sullix
“F N e engudel romDerg, I Canedl b used with Lnfl s wilhout the suflis
", The conrgctor [3G283-PFOQOS) sl be assembled by the user. Wnen
connecting Wnits of dilfgring types i & mocel rurmders wish and wilhoul the
gyl “-F) abways use plastic-clad gplical ther cable (FLF)

Haunor b

Mode|

Flagiic: apdicsal likwrs mabie

| Cable enly ekl conrmelars noe picerind Crdar in & --1% ol
5 Tgr cabig 953 thas 100 ©. E S o in s ol 200 0o

E3h2 PFOG2

0o m.
wRlical canneder A 2 p-:,a |1::mw;-'| ‘o plastic optical 1 ber 10 m long max. : JE5AZC000H
Cyplical connector B # pex telacy) lor pladre apuedl (ar d Ls 20 mlong MELh2ACG0
P ast < optical 'ar cable 1 m, with spL=al s2nnecier B pravided el sedh sris JG5A2FF1M

234




Frendard Modals T APPENDIX A
m

Flactie-Clad Optieal Flber Thas cable cAn be used {in kengens of up Lo 200 10y with Lnits hawing the o

Zabla (PCF) *-FTinther model nuomiers, | can s be gsact with Lails withoul the stz
“-Frincwregthe of up 15 800 m.

Mama Hamarka Maael
l.‘._'_.1 M, wAAAATCE AGSA2-0FO
1 m, wioornastar IGSAZ OF101
A m, winonnester IGEAT OFZ0:
At anl Baripene akUrp:; -
T m, w ta
m, WwiConneshar . yeA o Pote MaLAZ DIFI
Ot fibmar cabil (lor indgars) | 5 m, wiccnnacior Fos A2 OFE
10 i, wemnnacinr IS AR 1
20 wicannecior AL R OFET !
33 m_ wicsnneslor i HE5A2.0F3
A0 et nnmctar IGEEAZIFA11
5_:.’:: [, WO NG | AG5ARCIRS 1A
114 500 m Arbwanl emperalurg;
Cplicy libar cable o JChdar in wnils al 1 my 107 Ll TG
[laf Imcmces o oubtete) ) - - AGESAR .OFQD2
SG1 W AOS n: Arbiani Lk mpRral urg;
(leder n unhis o 1) 2 o 550 Mt fol b
. aubjemed 10 Eiresr it ngh)
¥
_ Hotg: Tone oplical 1lber cakle £ not eally somnasted, Sut 1he cabdn 3 e
-::. dorkger lhan reguired.
ey ‘— wangeh L :m_:l—l'

-Lrysial Oplical Fiber Cable

Crysla’ opical hiber cable is mot avalable fram Oruwdn. Order it directly [rom
E!l tha manufaciurer.

3

£
. #.
-
u
L
-.r
,
L
'.1' .
i3
&
5
A
‘E
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Giandard Wodels APPENDIX A
——h

SYZEUS
Hame Rarmarka Muclal ]

AS-&22, 0 oy IG2AT- AL
Cptical [&H FCF] 3 paa ME2A0-ALDOT.FPE
Opheal (FGF) 3 pog AGEAS-A nnz-E_
Opledl (APFPCF), RS-422 AT 2120, 1 & anrch 352#9--ZL-:-:-1 FE

Lik Afupig: Tpdical (PCF:, HEad2a AS-232C, | po each A32AT-ALOOLE |
Chneal (AP FPCF]. Qpiical (AGF), 1 pe aach EGEM-ALDDE-I‘-E
Dplical (PCH), Optical (AGF), 1 po sash ) SEEAN-AL DOS.E o
Coucal (AFPFPCFY 1 po, Oplieal Jag F) 2 pes G 2A9-A1 G-PE
Creicdl (PSR 1 s, Optica: I;II.F:‘_I-‘|. a FeE AE2AG-A ﬂ-ﬂ-ﬁ-t_

Repaatar APFPCF IGEAZFRPTH WFE
FLF FhAE-FL 01
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Elarmara e g o APPENDIX A
U ..

Perlpharl Deyices

Hame Rarnarka Mo
P e rarar ing Censole Westical IG2As-PROES-E
£m BYErL el WU 1.
5m CHOn-C Sl
Faor eermecting Freqracrmmmeg :
Peresst ramier ing Ceansale Consuli, GPC, ar FIT, (Dnly use codnm Cao0-CH T
wanngciing Gabla CHPRT[F mi lar Pregrariring " mom IRQQ.CH P2
Cansnla —_— - e e—

Wm | CSEO-CRIN
L dnm | CEDO-CHas:
| Sam | CSO0GHED

Programming Ganegla Bdapier For setanding Programming Consa.s. a2 A-APO0T-E
¢ Programmirg Cangula Busw | Fannecing =able s zopirale. | cwasarc
kardre:d Prog:amming conseie BRONkPRCAT [
CS00-# Mo
Frogramnirg Cansnle Adaphar B 1rete] lar Hiare] gkd - e —"
Cannecntg Cakle Programr ming Sonsclo
dm C2CCH-CN4 22
i F;AEH Wil MEZAL PRMOE-EY
Fringge: yrfacw Lnid Waimory pock IS saparate. AR TE B
Frinwa - Conmectng Cable 2m, 1ar mrneelicrg printerpletar So'r-GM20l
:‘I:“"‘::'ﬁﬁf‘m facs] YAZAS MP02-EVY
Fluppy Disk Iniwurfaos L;"I.I'I - S SFRICT
_ I .F“arlphe-ral Inte-‘aca wny ) Cannuciing abhe iy Pgaralv 2GEREIFO0M-E
' FIT CPU and Sysiom Disk S5 ' FIT1D 2ET11 2
@ 110 WAC A SGEME0 -F
| Craphic Pragramm g e | o vag SOaL5BACNZE
- 110 YAS HE2Ls-LGPC0I-E
! 280 YAl JE2CE GPOM E
GPC M amary Pack ﬁ W COmmants CEOD-MPIO3-EY1
A AT lmadace Lni ! Farmanesing RG L CAT ) . .ﬂ_'EIEM-GDI-D'I-E
Casaetie rarnrder cannesilng | 1m P SOYRDR-PLET

cakl v

237




Erandara Hodsls

el ——————— e ——

Dpllanal Frisduels

APPEMDIX A

P Hams | Aemarks Madel
. 3 g2 Battary IC245-AATOR
! it I Fas 38-pin bleck, spacial vpd WLF AL

[«% pgmrural Bizck daver  Fad 3B-pin blocs, standard type

HIPAS-COM2

Carmmmnercially Ayvallable

Products

238

For 16-pin bt 2tandard Yypa JE2A5-70 13
i'ar 1O eonnecior pratadian AcEgAs LoV
Gannuwslce sowar | ar Lk safnegler prolacian TRTAS-COVEE
1 ar 10CA0IF connrear pralodion 40245 -CONVNZ
Space Lnd Far 1 Camiral Hnn dpace AGEFAE-GPa0"
Far 101 L Ini space ' 3EEAL-GPI0Z
[ MNama Remarue Ruadel
Data pesondar 100 AL PC-OR3IN MEC
00 WA MR 330R Sanya
8% B0T Epson
AC-Adl
Fintar cofacs baad ed143 FX-8¢
or ATH 45 ia necaasary. WH-30K
NX-130K
Wimd R5T1-1-01
FR&301R.1 21 Larapklec
%-Y plonar P aser sachan tAnke MP1009-1-01
FR2000-51
F gy & 6H drid © Saiph, doublassided, T Caa31-4W
| dowble dengity, double-
Lk (200 HELC
[ 1 v, doubla-sidad, PLEETT-UNY
doulble derigity, daubla- PEak3-LW2
| rack {200) PGB -WNE !

A ..m-ﬁwm



Drandsred Meods)2

Pragramming Davices

~Graphic Pros Aamming
Console (GFC

-7

ORI

e

l-.-'&mwl-'l-‘i'f LR
—ar
I .-'\--I

APPENDIX A

The GPG allows you 1o perfarm alt the fuoclons af the Pregramsring Congole
a5 well 3% many additional anes. PC Proqram s can be weilten in lagder
dlagraen a5 well a3 moamonic oMM, As the proqram is widten it is displayed
on ihe liquid crysial display makeng mocilicallens qulck and easy. Syntax
chiecks gy B perormad on Ihe programs beiens they are dewricaded ra Lhe
PC. Many ather encilons are available depenading on ine Mamony Pack used
wilh tHie GPG

Filis an Smren oo mputer wilh spacidlly desgned (M1 seltaare which will
allow yow 1o perdfomm el of tha unctnns that are availabhbe on ihe GPC. More-
ovar many of 1he funciicns that normally require e use ol speclal perlpheeal
wnits may be pedermed withoul theme Wk FIT, pr2grams can be writlen din
ladder or mpemank: form), cebugged, saved te lloppy digks, or printed out.

LSS is soltwars (hal is designad far gsa wilh the [BMWAT [and some oiner
compllersy which will aliow vou o pedorrh all tPe lunclanz avalable on the
FT.
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AFPPENDIX B

Programming Congolg Opargtions
. Wod
Cparatien I_Rﬁ !-ll-|:|tl'.I Prog. = Key Sequence
Crala Al Zloar MO |HOD YES

ull
B-E8-E-9 -

%1 Table Hegisar HO [ YEG

Q@S-

'3 Tabie Warly YE5 YES  YES

D-2-E&-0-0

LD Table Haad YES |YES YES

0-8-28-- - -2-0
L] el '
L9 ‘.
+E3-

&

155 Tably Tiastar T M YES

| | OD-EE-EE-C -

w Error Metsage Read | fES | TES [ YES

Satting Addrasa YES 'vE% WES

wa e L L e

prd g




Cansale Qparations

Sioan Tima Aead “wES |YES

Made
Gperatlian Run | Mam, F"rn-;l.' Key Sequenca
Frogram Awa TES YLS MNFE
=0~
i L+
[Srare= YES |TYES |YES
| o -0
.;
-8 —+ B8
—hu—--
—hm—ll
—al Th ]
@
Ingtruglien bpgarl N M YES
%"h [rwerarten | -—h——hu
Inalmcten Delsle I|‘“-|'-'J [ YES I
z—@—0
P e mm Chadk RO MO | TES '
D - e
m P ity
NG
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Frogramming Sonsois Cparaticons A ndix B

Oparatian ! Fun ’:‘;ﬂf Prog. Koy Sequence
Ganaral Manitar YES | YLS YWE3
m—_.-H %J ry hmterl —p= u‘:l
-E8' -0 o-
; —L]— amtaig "
- E -
. -8
_...m—..
L] C-T -
| ..m
Channal i'-'lnnim-r IYEH TEG TES
{Bamary] : —
mﬂag i - E
-G
I 1
1

Forcmd 5 atll Iws it M s YEI

Py Changal  |MS  YER | YES

PV Changn 2 HO YES YE3
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Fra:ﬁ ramminﬁ Conaala ﬁﬂfaﬁ#ﬂl 3 AEEndi: a

| Mode _
Copearmtiun " Fun | Men. [ Preg. Kay Sequence
SW Crange 1 ND  FYES [N

e e e— ] " —1-.|:.-|_|.=

[ Eassulls Taga Wris MO '|r-.||.-_| ES

oG G OR

W b e | —Ce
1o e by I 1

Cassoto Taoa Head BRH [ ‘i:ES

o-a@~~* [f_*"_.']—]rﬁﬁ

e T s b e—d

Py i Rl L W

Cagsseite Taps WVardy  NC O TYES

E—-J—-:fh - 'vE’-_'i ih—ﬂ

T, BT N ) T

Frerell wilr. i Tl ey |
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APPENDIX C
Programming Instructions

] 1
Inatruclion! Symbal Mincmonic | Dperand
- ]
Load — — LG B
B:
- A
Load Mot W S— | 1eheT 1 52
H
o “IH
And —— IEE |a | ¢
And N H-— | AlD NOT | B |
Gr Ml | o IE
3 New i; | MR nOT I
And Load | M]F:'l-!_ﬂ'
Or Lioad | DRI |
|
B
ol ouT B || R
He,
™
Cul o —@ ouT NOT A J Lit
H: 5\ !
Tir N ; -
Turrer —@ TC IR
— 5y =R
HR
- h ) __ I.Jq
LE | ot GHT M i
Cemweniler [ M
T LS8 — S
I &H * HA R | T M x
00001z 6002 | GO e BAD7 0000 NG o DO WIS | GO0 w127 | A0 TN 3000 i BeeRar
X ‘ ,  DODl o FFEF
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'L'é*m@ Fammliag IZBirusiang _ ABRPENDIX &

Code Symbol Mncmonly: Functhan Omepand

i -. ot sl

oo MOPDD) = . f

|er —— EnDTy | | | ENDWY] — | Endsheprogean —

- may

. uwe0a program sleps b bo

grored Ard Bulfe s Sleared
2 —@I I ILi9Zy | —_— J and limers raset dep-s-ciog on,
o thia masull imrnadiangly balore
this nginsclion. _
a3 ——&c:ua] J' | I = || ceears e ‘
JME | |_Jr-.-':F':n-= ] | - |
| Cauzas all tha program ' .
—] JMP[ JME [t — ateps bolwipun this instrug. - .
r i | o ——— | gy and JMF 1o be groded, Lo e 99
0T ' pr prgcad, Accarding 10
tho regull wnineslataly
| AR | AP i J i batoro s ingtrection,
ey | LIS N
[ , | Indszales an arror that H:
— FAL(O&) | FALICE) l H | . doas nol slop Tha GPLL c 1o 3d
oR
—{ Faom | | FaLia: Gz | Cleara FALaraa. _ !
] - I Indicatag An semd That sisg M:
oro |7 LPALEET || FALsoT ks he G, bt 43
i R— Shila data in Y r wrns E'E:
. SFT|1M B El
10 R PYC FIY 1§ D_ 15 0 HRA ..
— E
= | LA
I R E {) {-‘] w,
[-R
i @ TEEE | e Causas cnla Bl G Barma PIlRH
| (13 13l zhirg,
" - rg L5
M oy
[ ! < IR
ol LHTR CHTRL bt UP-DSWH (rovarsibl) HA
12 — M - couniAf Sparalan. | LR
. A&y -_— g r
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Pragrerming Instrusiivny APPENDIX C
Code Symbeal Mcermank: Funetlan Cparateds
Caupds the ellowing B:
— OFuw MEIrgclion 10 ogerale 'or I
13 | FLILH] B | ong scan fme al the lradng  |IH
P wdga of tha ingut a gnal, . IR
. _ 1 Cavses [Fm 2llowng r:__"
LiFa;a) - B imstniction e oparals for
14 '—lu WF‘DUH | ane scan ima at thatraarg | HA
. adpa of the input signed. LA
M- S
Hrgh-spaad, OM-aelay timar T 11
14 1| L TihiH: 151 H upsarakeen. as
Eny Satwalue; 91 1o w3.99 5 HH
- - LA
f]
' - BE:
WSFT6} WEFTL18) — ITH
16 f — 1) Shiltz Satain Th unile. LR
— E 1
S oM__
_ CuGT
| Coempares Srw Shanmed s IR
—_— . — data, Ar A 4463 fofdan, SH
CMAi20) CMPe aganst awrher channels 1R
2n o — £ data, Li
-- TG
L2 — L2 || Mola. ©t and G2 cannct Ok
besh ba censianes. g F
‘e
|
s iR B2 — s oo
—'——! Trarafars channel Lo ora |y | g
21 & : — 5 d.diqt cor SEET, O 8 Lpar- 3 1 KA
[ | — o ligd chanrael. HA LA
e LR T
—— - | - — . i T “Qihn
et MM (22} | MW 22 — Invees canngldida ara 4- ; DM
22 [ | — c dx | cgnidant, ad fransters | "M
B i118 & ueeiling channe'. L
C J - 1]
R EH HA L5 TG Ul l
DIOR B 1 BOCA M RADT | oo IS | 0000w d1d | 000w dT SlQuw 1Y | Dole b ¥ECE ot
' ' o o2 by FFEF
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ﬁmg raeccictitr g [ BIruCiians APPENDIX G

Codn | Symbel Msmanlc ’ Funclisn Cparands
Canverts BED ¢aia ima 5- A
| binary Sala e A
| ' 5 - H Sl'l “F[
— mmey | [ BN 25} - | s {E M HE | LA
1 B ] LA DM
e | 5 I — b1 | 3 lig x1G T T
F | — G " 15 'D['::.vl |
AP xVEE |
i =1g
' ! Canvars. binary daca nso 2 A:
| BED data, = =
f —— A 2R HA
— BT H] 24! —_ (B} (RGO W LA
LB Lif
4 = 2
- A — 5 | 21 x| - O
N R 215! 217 | D
i — A i : LM
| 516 o1
' 1152 PRl
| ch:
v Sl Ch dala lels, m
— asles) AZLI2E) = HH
24 : 15 o LR
Ch - Ch [ev}—[ & |—uo | ou
oM
| ] Che
— . Shilts G dala righl. =
" —— ASF AEHI2E) | ~ HA
ch |- jcn | 15 60 LF
- o—{ «cn or | | o,
Ch:
| Folates Thleft, wih 2acmy. IR
— 1 houam | ROL(2T) — Kl
2r Ch — | ch 15 LY '[',:1
Ch P—1 G -
[ oM
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N

0

—_———.

o q.m.ﬂm.}'-:ﬁ'n#"?l:l:d-n utl.

_Ew‘rﬂ-g.mmmlms Tmarry 2Eham.a APPENDIX C

Cocda Symbaol Mremotiie Functian S paraid
ihe
IR
- —— ROARY ROR[7a) — | 18 S MR
28 1 - 1] Zh - L7 1y
oo _ ch | o
1 “Lrid
Chr
Tverls Ch dala IR
COMEE | _LoMIs) - N A
24 ch | — Ch [_ Ch = Ch | iy
DA
| A Hr
Pgrfarms B0 addilion ol =3 =]
- — o ¢ hanels data, ar s 4- =1 R
—  ALDI0 ADLAN) — SO chrAtanl A4 AneT e HA LR
Au _ L channal's dala, LE DM
a0 L "Cind
Ad - . o A
=B E _ |5
Pu-tgalon] —Afey]| | #
i III.I‘El.I'.I H:
Furfarma FICT suoiradises af ™ =)
- SUBI31p SUB| - unu chiannul's dala, or 3 d- SR HR
- —- igil coanatend, and aradner upP LA
M — Wi cha~rald dara. L oM
kR £y _ =, TC "D
n - H E}nh;a
T Mi-Se fCY¥ |~ CY ¥
- _ Partarrs REO mulipleathon TI_H:"IW: l:éi
' ML ' of org channgls data, of & 4- |
i MLGEE [ ! gk cunstanl . el anelker L:E :'LF'
Mo — Pl channars dala. H
a3 LR [k
(AN MY TC LM
- [E]E |
— 3
R Mdabhw—=| A1 A O I
"
I A HR LA ! TS [Im ¥
7 I Ee? | cOCowa1IE | OO0k e A5 | 000w 127 406 @ 51 0 o BT
a0 1z anE .07 o B30 [IF] n . e SFT |-
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IF'[r:nﬂﬂi rmmm!ng IRt UGE R A APPEMDIX

Codn | Symbal Mrermonlic Furcthan Dparamda
o Dd'Or: | B:
Parlorms BGD dy@ion of one | g IF4
LY 3 DIvizy - channels 4908, of @ 4-0gi SA HE
- et Abrer, and erather HA LA
33 ] — L channyl 5 data, 1R DM
bir - Dt re DM
— (b2}
! R — R M R 1M
#
M2 R
) . Forcrre B kgl AND = A
LML) ANDWIEL — 1 | Dperafan betwecn g A KA
! - . -— | phannal's dala. His L
I n LR . DM
EL 2 — - TS Tl
I" A g =R Lkl
| R P = fi ¢ "M
¥
B iz | R
. ' IA IR
—_ . - Parfoms & kegical OR n
DR 35) LAY23) — I bt Bttt lwis E':HR HFT
L | — § 1 ehannkls dars. LR 'EI'--'I
[ —_— —_— .
3% i '| _ 2 TS | "D
DM
R | R My 2=+ ‘oM
¥
iz: | R
- I K]
—] WOAWIE) TOEA{3) — &R HRA
" FParfanns & logice: ascluame | gy LE
- . - £ opararo, bolyoan T | Bt G
* 12 I2 | charnels daa. e 184
i
M — ] :
Bl
K
A2 | A
[ xunAwgs XNRW(3? o |
A (37 Rkl CE _ Pedarms B logical xdusive | &R HA
It —a n LM MAT operatier. habyaen :_"F'; E‘:"ﬂ
. I’ d "3,
3 iz — 12 T el dcs e | oom
=] — =) Drd
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w.ﬁq.,‘ . F-.mr-||'-g.|.. :

Fr@g:rmfm mtmg Imetrzllan g APPENDIX C

Coda | Cymbal | Mramenlc Func-l;inn Dparands
1
Ch:
Incy evmiaris a
— [WC{3E) IHC:G-!-] —_ channal's dasa oy 1. :.:1F|
An
| ch — Ch LR
Dt
*O
. :
Ch-
B o | IH
| —— DEC2) L3 - Decremunls 4 clanrd s HA
a5 i Ch _ =h data by 1. LFT
- - A
| gt
1
Sois tma camy tag (Th o T
; I
ar —— gToan | | SToM -
1~ (4
i
Resats |ha garry [lag (5h)
y 120"
a cLein | | [ eLctan |— |
o +| | .
Mavds the cardancs & - s |o:
swrlad CTNswulive S0 TR IEIH: IH- IFI-
ehannels 1a srvaral i |z e
— - | xFER(7Y) XEERITD) — consecyleg daslnakian LA |HR |k
" — " channela. e |\ |1
- - Om (TG (DM
! 5 — 5 5 -1 E OK| DM | T
- T | Mo, ot A T
K | — () S+ L:u-'l- ity |1
; Len [l +0 i
E | sA HR 1R L= oM *
- . I f o fY or
Do o BT | B06T 19 607 | DO ALIS | 0000 B 2118 | G012/ R | ELsF
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Pr g T g AR T ) APPENDIX C

Syrrbal

ade Funclioh 1 Operanda
Sete Tha Aame dard ks LR S B
coecifieed prbasaly i 1A Hﬁ
| ; —1 | chanrrals A H
‘ — BSETI BSETITH - S: Humbear of chanikgy HF LH
- ) LR TS
' g — " TG CM
o H — B ca | DM
s “[ma
E -— E | g
Compuas 3-digit T Square 5q: iz
—| oot R
' ' | 9 | 9 LA HI
- —_ ]
e 3q 0 ol Ly
H - AR OM | DM
- | R | “OIK
: Exchangey dalu Dulwaaen ELEL;
—_— RO T3 MCHGITE - channels. | :T-q
A3 El — £l L;t
— 2 - . u] ¥
e ] |[= E
St &h data It in dign EVE:
3 unils |4 bitg). JTH
SLDT4A) SLO7) - LR
I -
4 A - B L
! | ] 8 | = - % oM
E | — E B+1 — e
- i H
E | 1 ]
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E rﬁ-gmmmuwg InetTest: Sng ' APPENDIX C

Code | Symbal | Mnemante Furnctian Oparands
| I Ehikts Ch cala rght 10 dwgit ]
UAfE 14 D), FFIlE:
—] SR | sroim) = R,
e — . . :
[ & — B el Lr
- mEEE==Sg
L . - ' Wi s, | Ch
— g "DM
1~ E ==
Decodas 1 degit (4 L) dala = DirFB:
MLPE|7E ML | 7R _. iro & bit pozian. A |k
' L Sft 14F1
. & — § ERER . HR LA
& Flafa (1| |0-F & T
— L
DI- . I T LIk
HE: — FB LM LTl
- - — m | J-DH
Errcodaa the pagilon ol Lne B R
highast Gt thal i O ine 1- | IR [z
diait [2-bil* dala - 5K HA
——— DMAxETL || DMPX(T?) — P
SA I — 3B ' LA TG
w . 15 0 o Cikd
s b — . Di Dt
1 e
K i |2 | 1{3|a9-F
Unecosdes 1o (4 bets) ol G | 54 Ci'De;
| data inla ¢ale far T-seqment | A 1A
- . ~ — cisglay. 5H B
— SECISE] SOHESTA) HE LR
5 — % LR TE
h 10 | Litd
b O - Qi g3 E 2l 1|01 DM+ [
= - DE "OM
[H
E ° _SA | MR LA e L s
LT j I ME | 0w g7 | 0%0m i1 | O00C = ST or
Q) b S J R0 11 53¢ . OOU0 Lo M 1S | Q00 g 3NE ! o SERF
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W 12% T mﬂu‘ng InEtrucilang AFFENTHX

(B8« QL - [

Coda | Syiebal Mnemonlc Functon l:lp-u_randﬂ—!
: Fydorrrs lhaalimg paint
diviteon batweon two T-dgit | DLTr: | A
] — DL dai s IR IF§
—_— FOLyi7a] | FOIVIFS - HA HE
e i |[= o lIFé %’E
Dr ! or o+ 1[0 DM | oM
= guit gult|
| P — R s 1Drel i Or
Asi A H
— | I
) Tranzlyrz 16=bif datato a G- U
chanagl wih addrass given k= IR
_| DT Bey | | DIST;a%)| — by basa plua olfset, S HA
' - HA LR
B " | = (T '
1C VM
CEs i e Basa (D65 | oy oo
| D'I — D'l' L IDM
et 157) | o
iZ] == | 3H5 =+ LA}
| Extragts 16-0i data fram a
erdnad wih A drpsa givan Lis: | OMD;
— I by baxn pluA af'zel and IR IR
SOLLEEY CoEt i) transfers ha dala o tha SR HA
5Bs — Shs soscifind channel, H# LA
B I LA TC
= - o . Te | DM
o ! O | Baza [OBs] . [4]¥ "LIBA
J Eﬂ'B!T | "Lk
E el d--l | o |#
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Fragramnlng Inglructiens AFPENMX C

fade ! Symbxal Mnemanic Furstlan Oprrands
) ) |
Translurs w zpwafee Litin Ch 5 |6 o
5 1> a spoehied Bit pasdian in IF; IH-. IFi
3 MOYB(EZ) MOVBLEZ) P — Lhiy. T
%) " — e HH | LR LA |
- Az T ER | T T
. ! C — [ £ __________@_ TG | DM 4
% I— . ' i MM 0l
X o — o | UMK
e o @ s
£ |
:i. Tranalers Sh data 1o the 8 o |D
¥ spwrcilind posaion ‘0 digil [ IK & |IR
i e — [TARRTLT PR =H .H] HA
. - MOVCHEN; HD""'E':“J | — HA LA LR
yo s = ] P L
' BS . oL BT - T (UM G
. N I ¢ 1| =B 1 £y | DM O
— B LA 4
L i
I |
" Shifts tne spacil'ed nala one
« bil Iz vy b sr rgg'd, walh
. EAIFY. gﬂ'f:
! — SFTREY SFTE[4 — .
2 "L ro45 D 0 15 O HA
— H L
E B
a4 B — B -.__f.jg_ - —_—— I_ Lk
- - | “Cond
E — E : ¥
)i® |
Corarad R 2 Wik s
| \abls cgnsisting af 16- co: (LB A
! chaano dala o ,I':RFl :f:l :-TH
TCMPIBE | [CMMas) — =[] AR | R
g | — Co P CeEe | [] |MRO|TE o
a: | ‘I 2 : - -II:-rEJ L,Duu DM
H] M _ : _ ; -
- =8 i B I 01 kA
A | A ‘e | [T |
T ST
“Comsars ][]
1" g mAmanI
0 Aasgreamart
| .
R 33 HA eV T CM . 0
: OO0 W GO0E | B3 GMF  0I maits | 0ooc e 015 | 000 127 | oOOs A1 | 0000 1 90T o
i r(. ' G030 v FEFF
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®regsmmiig nshushene _ APPENDIX C

Cado Symbsl Krwerran e Fumetkan Operands
Wniles WEhs ol daia 1o an HE: | .
IreXcent T Ung threogh 0. | R L
g7 | ——— WRmET WiiTyE — 5% | chaanel
HM anky
N — N 1A
— I o 3 - T
b — 5 Y
o — ») nff 3T "D
5e¢n
[
| H= 5:
Raads W Th o Clata ‘ram an A e
Intalligent LQ Unil threugh & g channel
——— READES REALEE) - _I;F: Galy
. 1 [
N M — ) !
| " S el e T L -
:Y: & _ 3 Ca & *DiM It
. .. - - r
| — . D+ 7=
D. — P M i ; LA
i T
E-1. n D‘H
"M
[fanyiars dala of Cchannes
from Cas i LCh U 21 ande )
| re Moy hagn dhal oo, :5“ ﬂt:
T SENDE || SENDI) = Sue | [edetw] |SR KA
5 — = HA LH
50 - LA o
J — N G r TS ol
o I — (N} 7| MNLE
- | G 541 [ "Dk
E+n-1 Jenm- .
. ] e Fiwlrgshag 1mg winchsiog -
o4 - WhHTS Wi T I H timar lhe speahisd Aumbar ol -
- ' ] | ' | — &b 0g
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Frag e Ing eirietlans ' APPEMDIY C

' . .
1" Cada | Symbeat I.l'ln.n_'m nlg: Furssllon Cperands
i .
i — FKIAFPT KAAF 137} 1 'Hlﬂl'ﬂﬂ.ﬂi- tha sper find (K2 AT
H 57 H — ;] . channmis, anie a1
ik E
b —
Tranelars duta of G channuls
fram Ch 5 @l RDde ra MG
Cli 3 3nd Thods Ihas dglnwe: s L=y
IR =]
FEC | | PEGws - | ekt e Saurc SR HA
g | = b S
% - 5 - LR | T
an _ 3 o | DM
o) ] ] k|,
o _ o | : Sl [ _DM
S.n-1 Owpn- 1-] |
x
:
% iyt - T
= A | &R HI% A = ok, r
DO e R0n? | RGO wm oSKIS | oS0 A1t QOCO L e | OO0 e 127 OEd NI OO0 kSRR O
'u I - DO ta FFEF
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APPENDIX D
Inspection

KMaimanance Regular inspecions 2nd appropriate maiMenance of Ine centrel Jeviges arp
E38EMLal o ensurd (he il Ifa ol your PC, ared the treublasfreg GOEraion of
pOUr COntrodlad system. Safety measures Ie probect fhe Fyslem and ta mini-
MiZe &x5lem downlme in the event of 4 failuré musi RISo be 1aken

Inspecd lon lams If arry of ha tollowing ilems aré Jaurd to be QUISKIE he Crieria shewn i The
tagles, the necossary oo mections shoukd be made 5o that 1he criieda are mep

Power Supply
- Fiowar sUpgly raled ar 100 10120V AC: 55 15
13gyac
Supphy vohage dluetual.on :;:.v.:'qéuppﬁ rated al 200 o 2400 170 1

Power supply ratad o 2d WDC. 30,4 15 25,4000
| [méaBursd ab powa” imrmirdl block uying wimater

L0 suoply yoraga flusiuabse BBt sonlorm By 30 spgortication
! Batlary ] ) 1920 13.2VDC
Catery e | =7 8d% i 2500
Enwironmanial Cotwditlans
Ambien! lemparaire n esnted panal 0" 1o 5570 i
Hl.li'l;di[g' A5 1o 5% HH withour ('] s s ] gakezm,
Mgl ke ca'alivaly da sl aa

Mauriling

Al Racka ard 10 Dadz tirmby 5 ecured? Mouncag screws must ol ba loosza,
Ex<pantess MO i i
pansen W2 calkas smcurely tanad in £ abhas, s ngl be | .

polel i
’ '3 Tarminals for yzbprred wrng emby sacured? Scruws must nok be bass
| Any braakaga in matarnal wiring? Mus: b traa from vls Bla arormality.

Samiconducton elemenls are emplayad as main components of the PO,
Becanse they are subjec: ta deterigration under sevara auyiroamenta;
conditians, Mese componants hauld Ba inspecled panadically The siandar
inFpegtion gyole is & manths he 1 yaad.

Whan a Passbly-Delective  Check st dor a poor contact. Asmave the LINE, and wipe the connecior pos
Unin s Found - wilh 3 Chean coton clolh mosstenad wih industial alcohal, Maks csnain teat
1nEre is ng cloth dobns remaining on the conrestar, and remounl 1hg Ll
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I]nnz.Eumiﬂ@n AE Endix D

If Lhe UNH hgell i3 Tum the power off betore replacing 1he Unit, and cenfirm ihe cparation of Lhe
Delcctive - new Linit .
wWhen returning a cefediive Unit 19 Ommn, enchkose a wrilten desoription of 1he
ProDHsm
Malnlanancs Too13 Sorewovers (philips and standard)
and Tesars VOM o digital wotmcder

|meuslAal alcohal grd cothon einth

Trovbreshool Ing Tools Ocillnscops

and Testars MPan-recording nzcilkbscops
Thermgmeier
Hy grameler

Miose:  To ensdiie conlirvieus cearation in e ey om of &ilure, inis recomn-
mended o keep al leas! cne sparg O Lok gn hiard,
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. I'I_..'l.-"la-l'.-rh.

W e =

)0

ADC g2 249

ABMDNN 175, 250

anthmelic operation flag |[sae SH araa)
ADL 120, g

ASRH 121, 245

B

backup [Fee casselte Lape, oparalians)
Btk Iretuctons 9a
A B, 245
differenliators 49
EMD &, 294
nlerkck 1
Jurmp ard jurmp end 35
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