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A)  BUMMARY

US1ing TNe new packadge.

This tirst release ot the

Fasv
Help
New
New
New
New
New
Now

TO UsSe menus.
screens.

Upoloaaer ang Downit

Eorom Frogramming

utility nrograms.
improvea versions

Hardware reaulrements:

Hard disk.

~

PCA) .
Any monocnrome or col
Hercules card).

SAIA FPCAZ.K43 caple +

You
(recommended) .,

The PCA ASSEMBLER is avail

- PCASS 1 ONLINE

~
“

- PCASS PROGRAMMING

-

~ PCASS I TRANSFER

NG

This Frovisional Manual contains installation detalls. and notes

IBM FC/XT/AT or compatidle.
Minimum S1ZK of memory.

or two diskettes aof
parallel printer norts

must also nhave an Editor proaram, such as [BMs Fersonal
or WordStar etc.

on

new onlA FCA ASSEMBLER nackade nassy

batcn +i1les are not needed anymare.

cager with verification.
utility.

ONLINE debua orogram.

F10 Simulator, FCLIST Frogram Lister &tc.

of all the originai orograms.

runs on IBM PS/2 systems.

or an IBM PS/2.

340k,

(one +or the printer. ang one +tor the

| parallel port can be used,

our monitor (with MCGA, CGA. EBA. VGA or

MS-DOS Version 3J.0 or above.

or connection to the FCA.

Fditor

able as three separate packages:

The pase package, which contains debug tools.
With this package alone only small programs
can be developed.
The main package, which includes FCASS 1, ana
contains the Assembler and Linker.
This package allows the development of large
programs, with the comfort of using mnemonics
and sympolic names i1nsteaa of numbers far
instructions, and includes documentation aids.

Frovides PCA communications and Eprom Fro-
gramming utilities.
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Fackage rCASS 1 - ONLINE

Suppiiead on 1 2 J6OK girekette!

Contents:
README This tile.
FGUINI.COM Initializes tne parallel i1ntertace to the PCA.
PCA.EXE Menu oraaram.
PCAHLF, Oxx Menu nelo files
PCUFLD.EXE Unloags programs trom the rLA.
FCDNLD,EXE Downioaas programs into the FPCA.
ONLINE.EXE Online gebug, for RUN mode.
Cl.EXE Comms Intert+ace, debug when not 1n KUN mode.
PCXRF.EXE Creates cross reference listinds ot orograms.
PCFILE.EXE File nandling utilities. copny. &rase etc.
PCLIST.EXE Creates a listing fi1le from tne rUAS memarv.
FPLO.EXE Simulates the Fi0 on vouwr [BM PC.

Package FCASS 2 - ¢ROGRAMMING

Suppliea on 2 % 360K diskettes: — Disk 1 FCABS 2-1 ONLINE
- Disk 2 PCASS Z-2 ASSEMBELER

Contents of Disk 1 (same as FCASS 1):

README This file.

FGUINI,LCOM lnitializes the parallel intertace to the FCA.
PCAR.EXE Menu program,

PCAHLP, Qxx Menu help files

PCUFLD,EXE Uoloaus orograms from the FCA.

PCDNLD., EXE Downioaas oragrams i1nto the FCA.

ONLINE.EXE Online aebuag, tor RUN moce.

Cl.EXE Comms intertace. denug when not 1n RUN mode.
PCXRF.EXE Creates cross reterence listings of programs.
PCFILE.EXE File handling utilities, copy, erase etc.
PCLIST.EXE Creates a listing file from the FCAs memory.
P10.EXE Simulates the P10 an your I[BM PC,

Contents of Disk 2:

PCKEY.PWD Your registered users identification.
PCAS.EXE PCA Macro Assembler,

PCAS. 00x PCAS averlay tiles.

PCLINK.EXE FCA Linker.

PCLINK, QOx PCLINK overlay files.

PCTEXT.EXE Taxt Assembler,

PCDIS.EXE Disassembler.,

FCCOMP.EXE Program compare utility.

PCFLOW.EXE Flow chart generator.

%x%¥®X.SRC Source program examples.

N
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Package FCASS I - [RANSFER

. ——— — — - — — - — o Y T o T . — i —

Suppliea on 1| » J60K gisketta.

Contents:
README fhis t1le.
FCPROM, EXE Eprom Frogramming ttility.
ERASE. OBJ File or FFFFs tor "=zrasing’ HAM memorv.
RTA.COM Runtime Analysis.
e PCCONVST.EXE Lonverts OBJ file into Stangara [ntel Hex tormat.
PCCONV.EXE Canverts (URJ +1le 1nto Intel MCS-B& Hex format.

B) IMPORTANTS MS-D0S COMMANDS

To 1nstall une package on an (BM FO/XT/AT ftor #2/72). & minimum
rnowleage of DOS (FC-DOS ar mMS-DOS) i1s requirsa. You need to kNow
about cirectories (1f you have a harag disk). NOwWw to tOrmat ClsKEettes
and copy files. and anout Batch files.

This 1nformation 15 easiiy obtainea +rom vour D08 Reference Manuai.
I¥ you gon’t alreadv know DOS. read apout the following items in
your DOS manual bhefore installing the package:

USING TREE STRUCTURED DIRECTORIES

DOS COMMANDS:

CHDIR (or CD - change directory)

Cory {copi1es files from one disk or directory to another)
FORMAT (imitializes a diskette before vou can use 1t)

MKDIR (ar MD - creates a new airectory on yvour disk)

RMDIR (or RD - geletes an empty Clrectory trom your C1sk)

BATCH FILES (files containing several DOS commands, saves typing)
AUTOEXEC.BAT (Start-up batch file)

Once the package 1s correctly installed, almost na knowiedge of DOS
is reguired to use 1it.

SAIA’PLC Programmable controilers _____Em
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C)  INSTALLATION OM & HARD DISH

B S e e - 3

This 15 a falriv simple procedure. fssentually, cooy all the filies
on the supplied FOA diskettes 1nto a sbecial FCA directorv. then set
the FATH so tnat DOS can tind them.

Follow thnese steps:

n Create an emoty directorv to nold the packade. freteraolv name it
"\PCA"., but you can use any other name. sucn as "\NEWFCA". In the
following examnles, thne airectory "C:\FCA" 1s assumea. Create tne
directory using the command:

MD FCA

Copy ALL the FCA Assembler packace files from all tne diskettes
vOUu have recelvea 1nto TNis directory. Dy 1NSerting eacn dlskette
n turn 1nto arive H, Then usiha the commana:

COPY A:x.x C:\FPCA

3) Edit the tollowing lines 1nto a batch file 1n the top level air-
ectory (pernaos into the AUTOEXEC.BAT file, see Step 4). Use the
path name of the airectorv created 1n Step | in place of Ci\FCA
in this example:

APPEND CINTCA
PATH C:\PCA:C:\DOS
SET PCA=(:\PCA

The FATH cammana defines the directories 1n which the PCA Menu
program will searcn when trying to locate programs. The FATH
command above 1s an example, youw shouid oroviae a list ot all the
directories that contaln Drograms you Wish to execute. separated
by semi-colons “:'. Refer to vour D0S Reterence Manuai.

When you run this batch file, it will configure the environment
of your system for using the FCA ASSEMBLER package. Programmers
often have several batch files in the top level directory, for
canfiguring their systems tor several different uses. For exampie
TC.BAT to set up for using Turbo C. TP.BAT to use Turbo Fascal,
PCA.BAT for using the FCA ASSEMBLER etc.

4) Edit the systems AUTOEXEC.BAT file ta contain the following line:
C:\PCA\PBUINI
This initializes the parallel port used to communicate with the
PCA, If not initialized. and a PCA which is in RUN moce is conn-
ected to the IBM PC, the FCAs program execution will be paused.
The lines in Step 3 may also be placed in the AUTOEXEC.BAT file,

to set up vour system for using the PCA ASSEMBLER package wnhen
your computer 1s switched on (see Step 7).

SAIA’PLC Programmable controliers
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6)

7

8)

F)

10)

Edit COWNFIG.5YS to contain the foilowing line:
DEVICE=ANSI.3YS

This allows support for the stangarg ANS] escabe sSequences whilch
are used tor gisplav control (see vour D08 manual).

NOTE: Certain [BM compatibles nave a program calleag ANSILEXE (or
ANSI.COM) insteadg of ANSL.SYS. in1s prodram snould be
axecuted fraom the AUTOEXEC.B3AT +ile. 1nsteaa ot nlacing
the above line i1n CONFIG.SYS.

Reboot vour svstem by typing Ctrl-Ait-Del., to execute the new
CONFIG,8YS8 and AUTOEXEC.RBAT files.

Now reaa the Section £) WUSING DIRECTORIES ON A HARD DISK below.
then create a work directory., move 1nto 1t (using CD)., and type
the +ollowing commang to enter rne PCA menus!

FCA

Alternativelv, the patcn file createc 1n Step J coula move vou
1nto vour warking directory, and automaticallv invoke the PCA
ASSEMELER menus. For example. 1f a batcn file PCALBAT contains:

APDPEND SN A

FATH C:\PCA3;C:\DOS

SET FCA=C:\FCA

CD %1

C:\PCA\PCA

You can type a commana like following command. which will move
you into vour PROJECT! work directory, and invake tne FCA Menus:

C:\»PCA PROJECT!

The "%1" parameter i1n the batch +ile 1s the name of the work
directory you are using for your project.

When on the main menu, select the "Setupn" menu by pressing "S",
ang enter the name of your Editor program (available only if you
have FCASS 2), and vour printers page size.

The Editor 1s 1nvoked supplying the name of the file you wish to
edit, for examoie 1f your Editor 1s called PE, and you edit the
file FRED.SRC, the menu executes the command "PE FRED.SRC". If
this 1s not suitable for your Editor, the Editor can be i1nvoked
ueing a batch file to supply any additional information, enter
the name of the batch file as the Editor name.

Read each Help screen. Help screens are displayed by selecting
the option on the main menu, then pressing Fl.

You are naw ready to start work.

———\1IL
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Since the usual Z-diskette svstem has glSkette®s whN1Ch can contain
onily I60K of data. wnich 13 not enougn to contain all the orograms,
it 1s necessary to separate tne package 1Nto several dlskettes.
These disketrtes must be swappea i1n and ocut of Drive A, depenaing on
whilch programs vou want to execute.

Drive A should be usea to hold the DOS omerating svstem. certain DOS
programs., and some SAIA ASSEMBELER cackage programs. orive B should
hold your work disk, containing yvour own files (8SRC, LNk, OBJ etc).

You shoula stav iogged onto Drive A all the time, this means that vyou
mUsSt use the "H:" disk drive name 1n every file name entry field on
the menus, sa that vour work files can be founa.

it 1s recommenced that vou create 7 diskettes tor use in Drive A.
Each diskette must De +Ormatteo to CONtaln the operating £vETEm using
the "File nandaling’ obtion “Format”. or the DOS commana "FORMAT B:/8"
to initialize the diskettes betore conying the files onto them.

It 1s not recommended to use dlrectories When working on systems witch
only 60K floppy aiskettes.

The lists below show the suggested diskette contents, althougn the
contents of each diskette depends aon which programs you use most often.

If the files listed below will not fit onto a single diskette, move
one or two files onto one of the other diskettes. Rememoer that all
the PCAS.xxx files must be on the same diskette. ana the PCLINK.xxx
files must also be on the same aiskette. If you need them, the Help
files FCAHLF.:uxx should be on each of the diskettes. out are not
reauired to run the programs. it 15 also usetul to have FCFILE.EXE
on eacn diskette.

If you get a "FROGRAM NOT AVAILABLE" arror when vou try to execute a

program from the menus, 1t means that vou must enter the diskette
containing the desireo program 1nto Drive A.

Disk 1: Startup Disk, in Drive A at the start.

COMMAND, COM

AUTOEXEC. BAT (see below)

CONFIG.5YS (see below)

ANSI.SYS {(or ANSI.EXE on some systems)

KEYBxx . COM (your keybparda definition orogram, eg. HEYBGR.COM)
PCA.EXE

PCKEY.PWD (if you have the FCASSZ or I package)

=\
SAIAPLC Programmable controliers SE

ll




Disk Z: Egitor. assempler. Linker and Downioadger. in Orive B fo
Edit. Assemoie. Link ana Downioaa vour oroaram.

COMMAND. COM
FRINT.COM
FORMAT.COM
FGUINI.COM
PCAHLF.OQl - FCAMLF.OLB
FCAS.EXE
FCAS. 001 - PCAS. Q04
PCLINKE.EXE
FCLINE,QOL - FCLINE,QOS
PCDNLD.EXE
PCFILE.EXE
FE.EXE 3
PE.FRO >
PE.HLF ¥

These are vour eagitor tiles, #E 1in this examnle.

Disk Z: Debug. Cownioaaer. Uoloacer ang Utilities, in Drive & while
VOU are tEsting vour orogram.
COMMAND. COM
FRINT.COM
FORMAT . COM
PCAHLF. Q01 - FPCAHLF.OL1B
PCFILE.EXE
ONLINE.EXE
CI.EXE
FPCUPLD.EXE
PCDNLD.EXE
PCXRF.EXE
PCDIS.EXE
PCCOMP.EXE
PCFLOW. EXE
RTA.COM
FCCONV. EXE
FCCONVST.EXE
FCPROM.EXE

The AUTDEXEC.BAT file shouid contain the following lines:

PGUINI

PATH A:\;B:\
SET PCA=A:\
PCA

CONFIG.SYS must contain this line (but see note i1n harao disk
installation Step S above):

DEVICE=ANSI.SYS

Start up your system using Disk 1 in drive A, and your work disk 1in
Drive B. The menus will be entered directly (AUTOEXEC.BAT does this
for you), then insert Disk 2 or I into Drive A.

With Disk 2, the Edit, Assemble, Link, Downlcad and File handling
commands mav be done. To use the other commands, i1nsert the relevant
diskette 1nto Drive A betore executing the command from the menu.

N

=—\}
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E)  UBING GIRECTORIES UN A HARD BiSK

A e - -

When correctly instatlea, ang tne rATH ana "GET FCA=GIrectory” commanas
nave heen executea from tne patcn ti1les createad in tne installation
Steps I ar 4, tne rCA nacrage can oe run +ram ANY cirectory.

it 1% recommencea THAT vou use a dirfferent Qirectory +Qr eacn nroject
or large program. NEVER work in the SAIA FOA orograms alrectorv, uniess
you wWant & Qirectory contalning a tanaied mixture of SAIA proorams and
your own SRC. .NK. QBJ files etc. wan!

fach work adlrectory must contain the tollowing files. 1n order ta run
the Assemoler and Linker (for FCASS Z owners only). ang may &iso neea
some files for vour Editor: '

PCAS. 001 -~ PLAS. 004 Assembler overiay files.

FCLINE. QOLI-PCLINK.OOT Linker overlavy files.

PCKEY. FWD Your UsSer 10entltlCation +1lie.
PE.FRO (ar FEZ.FRD) fditar wev oratiie ; [+ using FE.
PE.HLF (or rEZ.HLR) Editor neln +ile )

The original copies of these +iles must still resiae in the SAIA FCA
programs directory, S0 that they can D€ copled easlly 1NTO any work

directory. You can write a patcn file to do this, whicn you execute

whenever you move 1Nnto a New work CQlrectory.

Here's an example, this batch file snould reside 1n the PCA programs
directory, it 1s assumea that the SAIA PCA programs are 1n airectory
"C:\PCA". To use this batch file, first move 1Nto the new work direct-
ory using the CD cammand, then type "MAKEWORK - CR>".

patcn file MAKEWORK,.BAT:

COPY C:\FCA\PCLINK,.0O?
COPY C:\PCA\PCAS.0Q?
COPY C:\PCA\PCKEY.FPWD
COPY C:\FCA\PE.FRO
COPY C:\PCA\PE.HLP

If you have DOS V3.3 or above. you can use the AFPEND commang to temp-—
orarily merge the work directory with the FCA directory, it is then
not necessary to copy the files 1nto each directory.

You cannot refer to other directories from the SAIA menus, because
some of the SAIA programs do not recegnize directory names. only

disk drive names. In order to reference other directories, you can

use the SUBST command to substitute a drive name for a directory name.
The drive name can then be used from the menus in place of the direct-
ory name.
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Drives D ano £ ianQ apove! c=n De useq. srive 8 is 60T subporteg on
a system witn only one tloooy gisk Drive A, aue to a nasty MS-DOS
feature whicn automaticaliv re-assians Drlve A to ne Drive © it you
reterence Drive B ang it doesn’t anysically exist. [f vou reference
Drive B from tne menus. and 1t Qo&Sn T onvsically exist. an "Invaiig
file name" error will agccur. vou can also supstitute drives F - Z
for cirectories, oroviainag the DOS commano LASTDRIVE=N 18 1n vour
CONFIG.B5YS fiie, see youwr [0S Reference manual. This silows you to

reference drives up tao ‘n', the oefault last orive 1s E.

WARNING: Wnen substitution 1s 1n effect, you must NOT use any of the
following commanos to reterence a SUBSTitutea drive:
ASSIGN, RACKUF, DISKCOMF. DISKCOPRY, FDISK, rORMAT, JOIN,
LABEL or RESTORE.

F) USING THE MENUS

To run the menu program. snter the commana "FCA" at the DUS opromort.
First you will see the SAIA Logo and Copyrignt notice. pressing any
key will display the main menu. [f vou press another ey 1mmedlately
after entering the FCA commana (eg. PCACCRX>CRM), the Logo 1s not
displaveaq.

The menus can now be used to i1nvoke the various SAIA FCA oprograms.
Before you beqin warking, if you nave package FCABS 2, you should
enter the name of your Editor (eg. FE or WS) ana your printers page
g1ze 1n the "Setup" menu.

Once you have finishea work, the "GQuit" command will save all the
information you have entered into the menus., and return you to DOS.
The menu i1nfarmation 1s savea in & file namea PCAMENU.DAT. 1n the
current directary. The next time vou run the FCA menu orogram from
this directory, the FCAMENU.DAT +ile 1s automaticaily loaoea.
restoring the information 1N the menus exactly as 1T was when you
last usea "Quit".

Three types of input fields are used on the menus, When tne cursor

is on a field, the entire field is always displayed in reverse video,
indicating 1t is the selected field. Movement from one tield to
another 1s by using the arrow, tab or space keys.

1) Select fields

These appear on the main menu. They allow selection of a sub—-menu,
program or operation, each field being a description of the
process. The selected field is highlighted in reverse viceo. 10
select another field., the space bar can be used, as well as the
tab or arrow keys. Pressing «CR> (ENTER) displays the selected
sub-menu or executes the program or operation. Alternatively, each
description contains one capital letter (the commang letter),
displayeda in bold video. This single command letter key can be
pressed to select the operation agirectly.
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2) Entryv fielas
Numeric or text data. sUCh &S an AQAress or tile name Can De 1nput
1Nto these tields. JUnly valia kevs are accepted. invalid key

depressions are bDeespeda.

Full editing taciiities are proviged. usS1ng Tthne 1N%. J@l., UaACKesDace.
lett ana rignt arraow. rome ang End keys.

For file name +1elds. only vaiiao MS=DOS file name cnaracters are

accepred. NUTE: Unlv cne "." cnaracter 1S allowea 1n a tile name,
1f one alreaagy exi1sts 1n the +i1eld, another Cannot Le entered. wne
existing "." must first he deleted.

MS-DOS file names consist of an B-cnaracter file name with an
optional I-character file type., [f more tnan 8 or I characters are
enterea 1Nto the +1eld. the extra cnaracters are 1gnorea. (f a tile
name ends 11 ".", NO getaudlt extension 1$ appenaced.

Fressing the «3FACEF» par clears to the ena ot the entry +1e0i0. moving
the cursor to thne next field.

3) Switch field

This type ot field 15 an option "switch', pressing the SFACE bar
selects the switch nosition., Narmally these tields have two
positions "Yes-No", they may also be used to Seiect an Qperation.
such as on the "Un/downlcad" menu.

Menu Help

From any position on the maln menu, OF from any sub-me&nu, fUNCT10N ey
Fl may pe presseq to oi1sblay a HelD screen. Help screen texts are
containea 1n files rCAHLP.OQ1-FPCAHLP.V18, there 1s one file tor each
Help screen.
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EDITOR MENU

Name ot +1ie to egit (.3REC)

Enter file name. +CR; executes, <ESCr apborts,

EDITOR MENU
EDITOR MENU HELP

Invokes the Editor orogram, suoplying a file name. The cefauit file type tor
extension) 1s SRC, this 1s automatically appended to the entered name. To edit
other types of files, the file type must be supplied, for example “FRED.TEX".
To edit a file without a type end the file name with ".", for example "FRED.".
An optional drive specification (A:, B: etc) may be given. When working with

a hard disk, you can refer to any directory by SUBSTituting the arive name D:
or E: for the directory (drive B: 1s NOT supported on systems with oniy one
floppy aisk arive A), see your DOS Reference Manual (SUBST commana) for more
details, some commands must pe avoided when SUBST is i1n effect.

Examples: NAME File NAME.SRC on the current drive is edited.
B:NAME File NAME.SRC on drive B: is edited.
NAME. TEX File NAME.TEX on the current drive is edited.
E:NAME.ABC File NAME.ABC on SUBSTituted drive E: is edited.
The above file naming conventions are true for all file name entry fields on
the PCA menus. :

The name of your Editor program must be entered in the "Setup” menu.

Press any kev to return to the menu

SAIA’PLC Programmable controliers
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ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

.

12

10:

Menu eError Messages

When an error 1s detecteq., InNe reverce viaeo Cursor 1S olacea over the
entry field containing tne error. .t applicable.

CAN"T OFEN FILE: " +1le name.
The +11® Qoes not ex1st 1N The current directory or on the
specitied disk drive,

ND FILE NAME SPECIFIED
A file name must be enterea bhetore the operation can be
started.

CANNOT FRINT FGD AND LST AT THE SAME TIME

From the Assempler menu, vou can only print eitner the
documentation or the listing file. but not botn at the

same time. You MUsSt do the Drint as twWo separate operations.

FROGRAM LUAD FAILURE ON: «proaram name.s

The program cannot oe lgaded and executed. This occurs if the
operating system file COMMAND.COM cannot be founa, or 1+ there
1S not enough memory to loag ang execute the praogram.

WRITE ERROR ON FILE: «file namex

- The disk(ette) 1is full.

- The diskette (or destination +1le) 1s write orotected.
- No diskette in the drive.

OUTFUT FILE HAS SAME NAME AS IMPUT FILE

When creating an i1ntermediate LNK file or a PGD file using the
Linker menu. the outout file name used has the same name as an
input file. The output file name must not be the same any of
the input files.

COMMAND.COM NOT FOUND, OR NOT ENOUGH MEMORY
Similar to Error 4, but caused because D0S (not the menus)
cannot exXxecute the command:

INVALID VALUE
The value 1n the highlighted fieldo is out of ranage.

INVALID ADDRESS
Addresses may be between O and 15999, according to your FCA

type.

INVALID FILE NAME: <file name’
The highlighted file name is not a valid MS-DOS file name:
-~ Device names PRN, LFT1, LPTZ, LPT3, CON, AUX, COM1 and
COM2 cannot be used as input file names.
- CON, AUX, COM!1 and COM2 cannot be used as ocutput file names.
~ You are trying to reference Drive B: and it doesn’t
physically exist.
- You cannot use the SUBST commang to substitute Drive BH:
for a directory, you must use Drive D: or above.
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ERROR Ll: FROGRAM NOT AVAILABLE: -oroagram name:
The 1ndicated orogram adoes not ex1st (1S not inciudged in
the pacrage vou nave purchasea). off Cannot De (HCatea,
The rFATH commana. usually execured +rom tne AUTOEXEC or
other patcn fi1le., must LnNClcate TNe Jlrectoryvy where whe
SAIA programs can ne touna. n~eter to tne i1nstallation
notes, or to vour L0S Reference ranual (FATH commana) .

If this error occurs +or tne Edit commang. check that the
correct nrogram name Ot vour Editor nas been enterea 1N the
"Setun’ menul., and that the Editor can o tounag via tne +ATH.

ERROR 121 CANNOT PRINT RTA AND MOD AT THE SAME TIME
On the "Runtim analysis" menu. you can sena eitner tne RTA
file OR the MOD f:le to the printer. Dut NOT LATh at the same
time.

5) CONNECTION OF THE FCA T3 THE IEM FC

You should have & free parallei port on your [EM FC to connect to
the rCAs rGU connectaor, via cable FCAZ.K43Z.

The last availablie parallel port is aiways usea (LPT1, 2 or 3.
For example., 1+ you nave two parallel ports (LPT! anag LFPTZ), use
LPT!l for the printer, ana connect the PCA to LFTZ.

If you have oniy one parallel port, you won’t be aple to use both
the FCA ang the orinter at the same time.

XXX WARNING ¥xx

When the FCA is 1n RUN, 1t 1s important to 1nitialize the paraliel
port of your IBM FC BEFORE vou connect the FCAZ.K43 cable to the
PCA, by executing FBUINI (see Section C-4).

To prevent damage to the FCA., the cable or your IBM PC., take care
of the following:

] The grounds of the FCA and the IEM FC must be connected
to the S5AME source. There must be no potential difference
between the grounds.

0 When connecting or disconnecting the cable, ensure that the
pins in the conmector do not touch the earthed sides of the
socket 1f power is on.

u} Do NOT connect the PCAZ.K43 cable to a SERIAL PORT (a male
to female adantor 1s reaguired to make this mistake).

SAIAPLC Programmable controllers
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SAIA FCA ASSEMBLER V1.0

MAIN MENU

*X% SAIA AG.

MURTEN. FRE-RELEASE VERSION FOR SAIA UBE ONLY XXX

{

Direcrtorv: C:\

Edit
Agsemple
Link
Up/downioad
dnline debug

caomms [ntert+ace

<ARROW>. <SPACE> or

Text assempler
Disassempier
floW chart
Runtime analvsis
Hex converter

Frogram eproms

“Tab> selects operation,

25.11.88 16,40

Compare nrograms

Xret listinag
File nandling
Ms—-aos command
Setup

@ult

“CR» or <Command letter: executes

SAIA’PLC Programmable controllers
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SAIA FCA ASSEMBLER miNU

File(s) to assemole . . . + .« . (.SRD)
Lreate link file « « + v« o« o« (LLNK) Yes
Create listing . « « + + & &« « (.L8ST) NO
Listing with: Symbol table No
Cross reference list No
Lireate docCumentation .« . .« .« . (L FBD) No
Print aocumentation OR listing . . . No

Enter file name. “ARROW> or <Tab, moves cursor, -CR> execures, “ESC aborts.

SAIA PCA ASSEMBLER MENU
ASSEMBLER MENU RELP

Converts SRC tvype source +i1les 1nto LNK tvpe tiles ready for the Linker. uUo
to 9 source files may pe assemblea at one time. Optional LST listing files
or PGD gocumentation files can also be produced.

The Yes-No switches control the creation of LNK. LST or PGD files. and the
destination of LST ana FGD files (file or printer). The page tormat for L8T
and FGD files or printouts 1s as definea on the "“Setup" menu.

The "Symbol table" ana "Cross reterence list" switches are ignored unless a
a listing 1s being created. when "Create listing" is "Yes®.

To send the LST listing or PGD documentation (if createag) to the orinter. set
the "Print documentatiaon OR listing® switch to “"Yes". If printea, the LST or
PGD files on the adisk will be unchangea, and may now be out of date. [t is
not possible to print both the LST ana the PGD documents at the same time.

NOTE: For DOUS versions without the AFPPEND command. the Assembler overlay files
PCAS.001-PCAS. 004, and PCKEY.PWD, must be in the current directory.

Press any key to return to the menu

N
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SAIA FCA LINKER MENU

File(s) to linmk . . . (.LNK)

OQutput file name . . . . . . . (LUBJ. .LNK. .FGBD. .8YM)
Relocataple fi1le . . . (.LNK) Na

Global documentation (,PBED) NO Urganize at bhase acaress ]
Global symbol file . . (.8YM) N Base adaress + « + o« 4 . 0

Enter file name. «ARROW> or «Tab» maves cursaor, -CR> executes, “ESC» aborts.

SAIA PCA LINKER MENU

LINKER MENU HELF

Links separate LNK type tlies (createa by the Assembier) together. to
oroguce a single OBJ type ioacablie +ile. or a relocatable ana re-linkable LNK
type file, according to the "Relocatable file" switch. SYM sympol files and
global PBD documentation files can also pe proauced, but not printed.

Up to 24 LNK files can be linked at one time. [f more than 24 files must
be linked, a sub-link can be done by setting "Relocatable file" to "Yes'.
This links up to 24 files 1nto an i1ntermeaiate LNK file, which can then pe
linked again with other LNK files.

The output file name 1s optional if only 0OBJ and/or SYM files are produced.
In this case, if no output file name is entered. the name of the first file to
be linked is used. If creating an LNK or PGD file, the output file name MUST
be given, and it must not have the same name as an existing LNK or PGD file.
To produce a global FGD file, valid (and up-to-date) PGD files, prodgucea by
the Assembler, must exist for every LNK file that is linked.

An optional base address for RSEG relocatable segments can be given., Files
containing ASEG absolute segments MUST be linked in the correct order.

NOTE: For DOS versions without the APPEND command. the Linker overlay files
PCLINK.QO1-PCLINK.003, and PCKEY.PWD, must be in the current directory.

Press any key to return to the menu

———CI]
SAIAPLC Programmable controliers EE

ll




N

SAIA FCA UFLOADER AND DOWNLUOADER MENU

Uperatian., SFACE o setect v v o v « o Downioad from OEJ file to FCA

Downicaa Cpoeraticn information:

Object file name . . . . t.0BJ)
Start and End acaress . . . . . . 0 g191 _
Fill unused i1nsTtructions . . . = No fill

Uploaa Operation [nformation:

Obiect file name . . . . (.OBD)
Start ang Eng a00ress . . . . . . 0 8191
Remove 1NSTrUCTIONS + + « « + o & Remove nathing

<BPACE. selects aperation, “ARROW:/<Tab» maoves. +~CR» executes, “ESC)» abaorts.

SAIA FCA UPLOADER AND DOWNLOADER MENU
UP/DOWNLOAD MENU HELF

"Downlcaa” loadgs an OBJect tile., prooucesc by the Linker, into the +CA.
“"Uplcaa" reads PCA memory, and writes it to an OBJect file. The Upload or
Downicao operation 1s selectea by pressing the SPACE bar.

The FCA must be in FROGram mode, and must be connected via the FGU connector

to the [BM FCs parailel interface, using cable FCAZ.E43, oefore starting an
Uploaa or Download.

For a Download. the name of the OBJ file must be enterea. For an Unloaa, the
name of the destination 0BJ file must he entered. Ensure that the destinatiaon
file name 13 not the same as an existing 0BJ file, this will be overwritten
by the uploaded file.

The Start and End addresses should be specified for an uploag., so that areas
of PCA memory which domn’t contain program steps or texts are not uploaded.
When Downloading, you can optionally fill unused memory with NOP 0000s or
FFFFs (important for PAS 71..46 checksum calculation). When Uploading, you
can optionally remove any NOP QQ00s and/or FFFFs.

Fress any key to return to the menu
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SAIA PCA ONLINE DEBUG V3.4

—Uispiay r_giocn
WY aw Yy mQ @m onn omm ss

—rOgram

~—dr 1t e

Display Write #Frogram clock Save Load comms—intertace Reset Quit

SAIA FCA ASSEMBLER V1.0 MAIN MENU
ONLINE DEBUG HELP

When the rCA 15 1n RUN mooe. executing your orogram. Online can be usea to
display or mooify the values of elements, timers, counters, registers, program
code or the i1nternal clock. Hefore running Online, the PCA must be in RUN moge
ang must be connectea via the FGU comnector to the IBM FPCs parallel interface,
using the cable PCAZ.K43.

Commands are entered by pressing the cabital commana letter of the command
word displiayed on the prompt line at the bottom of the Online screen. Values
displayed 1n the Display ana Clock windows are continually upgatea. the
refresn rate depends of the number of values displayed. The Display window
configuration can be loaded or saved in a file using the Load/Save commands
(enter a filename).

For debugging in modes other than RUN, the "comms Interface" program (CI.EXE)
can pe executed by pressing "I", or the P10 Simulator program (F10.EXE) can be
executed by pressing function key F10.

NOTE: PCAs containing old firmware, and the PCA13 and PCA210 series, do not
support the Online program, see the Online documentation.

Press any key to return to the menu

E————I\}IL
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(€) SAIA AG. CRTER

RPLA COMMUNICATION
INTERFACE
VERSION iv88.0.3

SAIA PCA ASSEMBLER V1.0 MAIN MENU

RUN  run
BRK. Breax
SST  Steo
MAE ManBit
MAW ManBcd
TEX Text

LCM LoadCooyMem
COM Compare Mem
PRG Frog

LSTixxxx, 1yyyy
DME: xxxx, tyyyy
DI0:eee,:ecee
DRGi:rrr,:irrr
MET:vyyyy

COMMUNICATIONS INTERFACE HELF -~ COMMAND SUMMARY
b OPERATING MQODES: UPERATING MODE SWITCH MUST BE CORRECTLY SET e

Set srart agaress with SST.

ARA:VYyy Executes to vyyy, «CR>/<+r steps. «ANY CHAR, stap.
AAAIM XXX Jumps to xxxx. then «CR»/<+> steps. dispiays ACCU.
ARAteee Yelects element. EEE:0/1, <CR>/<+: next, .-: prev.
RAR:rrr GSelects register, EEE:nn enters new value.
AAAItcte Character at tctc. EEE:nn enters char nn decimal.
LEMixxxx iyyyy Copies from xxxx to yyyy. FCAZ.M1/M3 only.
COM:xxxx,:yyyy Compares xxxx to yyyy, clspiays last adads.
AARA! aaaa Address, EEE:mnema apa Writes new orogram line,
CCC Clears un-enterea line. «CR>/<+» next. = prev.

IAD Inserts at adoress., KAD Kills address.

‘ COMMANDS: QPERATING MODE SWITCH POSITION MAY NEED CHANGING
SCH:xxxx, tyYYY,imnem Search for mnemonic CLMixxx%x,:yyyy Clear memory

List flow chart LWCsxuxx,iyyyy List with comment
Dispiay program DWC:uxxx,:yyyy Diso with caomment
Display elements DTX:ttt,:ttt Display texts
Display registers PAG FPage format

Memory top for IAD/KAD |

Ctri-P Print off/on Ctri-5 Fause Ct}l-D Cantinue X Stop G Go

{

Fress any key to return to the menu
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SAIA FCA TEXT ASSEMELER MENU

Text file to assemplie . . . . . . LJTEX)

Text memorv aaaress., “3FACEr to cnange 40948

Enter file name, “ARRAQW> or <Tab:; maves cursor, -CR» executes, <ESC» abarts.

SAIA FCA TEXT ASSEMBLER MENU
TEXT ASSEMBLER HELF

Assembles a text source file of tvpe TEX, ana proauces an 0OBJ file which can
pe downloaded into the FCA from the "Up/downioad” menu. 4 text documentation
file of type TED is also proauced. The correct text memory pnase aadress for
your FCA must be selected before the text 1s assembled:

PCAO: 2048 PCAl4: 4096 PCAZ,MZZ ang M3ILl: 4096 PCAZ.M32: 8192

The TEX source file is written using your Editor. These text instructions can
be usea, see the PCA Assembler Manual for details:
c Comment

Text line

Text subroutine

End of text subroutine

Text

Text line without line feed

Text line without carriage return or line feed

End of text
X Absclute segment, at address "x"

D3I -

Press any key to return to the menu

E=——1CNI[
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SAIA FCA DISASSEMBLER MENU

Qbiect file to aisassempie . . . \.0BRJ)

Qutoutr file name . . . . + . + . (.DIS)

Enter file name. “ARROW> or «Tab> moves cursor., <CR* executes. «EBC: aborts.

SAIA PCA DISASSEMBLER MENU
DISASSEMELER HELF

Converts an OBJ tvpe file 1nto a Source farmat file of type DIS. This 1s the

from the "File handling" or "Ms-dos command" ootions.

To disassemble a program which exists in the memory of the PCA. the program
must first be uploaged from the "Up/downioad" menu, or you can use PCLIST.

When the Disassembler is invoked from this menu, the entire OBJ file 1s dis-
assempled. Small sections of the program may be disassembled by invoking the

main manu. Refer tao the PCA Assemobler Manual far details. To disassemble a
large 0BJ file your IBM PC must have sufficient memory, about SOK is needed
for every 1000 lines disassembled.

To disassemble to the printer, use PRN or LPT1/2/3 as the DIS file name.

Fress any key to return to the menu

N

reverse of the Assemoly process: a file containing symbols, labels and mnema-
nic code 1s createa, out the DIS file does not contain the oridinal comments.
The DIS file can pe edited. re—-commented, assembled. linked ano re-loaded into
the PCA. To re-assemonle the file, 1t must first be renamea to an SRC type +file.

Disassempler (PCDIS) directly from MS-DOS. or from the "Ms-gos command"” on the

=\
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SAIA PCA FILE HANDLING UTILITIES V1.3

Directory: C:\40S\PCASSTO Files: 14 Bytes free: 4130816
L. {DIR> 4.11.88 16.34 FCLINK 003 456  3.07.87 1.00
- <DIR 4.11.88 16,34 FE2 HLE  1/BL17  23.05.86 15.48
ONLINE  DAT 704 25.11.88 10.15 PEZ2 PRO 7312 23.03.87 16.40
PCAMENU DAT 801 25.11.88 10.15
PCAS 001 9216 I9.07.87 1.00
PCAS D02 9600  7.07.87 1.00
PCAS 003 10240 7.07.87 1.00
PCAS 004 5504  7.07.87 1.00
PCKEY PWD 128 15.10.88 1.00
PCLINK 001 5248 29.07.87 1.00
PCLINK 002 793&6 8,07.87 1.00

Capy filets) Display file Farmat diskette
Erase file Print file
Rename file coMpare files Quit

{ARROW>, ~SPACE> or <«<Tab» selects., «CR» or «Commang letter. executes.
View directory with <Fglp»> andg <Pgbn>.

SAIA PCA ASSEMBLER V1.0 MAIN MENU
FILE HANDLING HELP

The file hanaling menu proviages the following functions:

- Display of the directory contents in a window, use Pglp and PgDn to view.

- Copy files from one drive or directory to another drive or directory, the
wildcard filename characters "X" or "7?" can be used, tne copy 1s verified.

- Erase a file.

- Rename a file.

- Display a file. Up, gown, left and rignt display scrolling 1s provided.

- Print a file. Text files of type SRC, FGD, CRF, FLW, DIF etc. can be sent
to the printer. Do not try to print binary files, type 0OBJ, LNK etc.

- Compare two files. Does a character-py—~chnaracter file compare, and shows
if the files are the same. For comparing OBJect files, use the "Compare
programs” option on the main menu.

- Farmat a diskette in drive A (on a one diskette system), ar drive B (on
systems with two diskettes),

All these operations can be also gane directly from MS-DOS. ar from the main

menu "Ms~dos command" option, praviding you know the MS-DOS commands.

NOTE: COPY.COM and FORMAT.COM must be available to use Copy or Format,

Press any key to return to the menu

N
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SAIA FCA FLOW CHART GENERATUR MENU

Documentation +1.8 to process . . (.FGBD)

Flow cnart +i1le name « . . « .« « . (JFLW)

Enter file name. +ARROW> or <Tab, moves cursor., <CR» executes. .E£SC) aborts.

SAIA PCA FLOW CHART GENERATOR MENU

FLOW CHART HELP

Converts a FGD program cocumentation file i1nto a flow cnart file ot type riW.
The flow chart i1s a structured representation of the program. which i1ndicates
program flow graphicaily. The page titles. subtitles anag comments trom the rPGD
documentation files are included in the flow chart.

Flow charts mav be either created from i1ndividual source program FGD +files
produced by the Assemoler, or from the global documentation PGD file produced
by the Linker.

The page format of the flow chart is as specified in the "Setup’ menu.

To print the flow chart, use PRN or LPT1/2/3 as the FLW file name.

Press any key to return to the menu

N
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SAIA PCA RUNTIME ANALYSIS MENU

Name ot +1le to anaivee . . . . (.0RJ)
Name o+ output ti1le « . .+ . . « (LRTA)
Create moaified source +ile . . .« . . NO

Moditiea source file name (.MOD)

FLC type v v ¢ v v v s v e v a s e s PCAO
Baud rate + . « « v 4 4 ¢ 4 4 o0 0 ow . 110
Character ienath . . . « + « « « « 7 Bits
Communi1cations MO8 « « &« + o & & = g

Enter file name. ~ARROW: or «<Tab; moves cursor., -CR:» executes, “ESCH> aborts.

SAIA FCA RUNTIME ANALYSIS MENU
RUNTIME ANALYSIS HELP

If your FCA uses serial communications. characters being recelvea may be lost
while the FPCA is executing i1nstructions. the check for a recieved character
is done only at certain times. [f "NOP 1111" instructions are 1nsertea at
critical points 1n your oroagram, the FPCA will check for receivea characters.
This program examines your FCA orogram (OBJ file), and using the enterea
details of communicaticons and PCA execution speed, can indicate if characters
are likely to be lost. A file (type RTA) 1s procuced, which shows the minimum
time petween received characters, and lists any critical areas 1n the program.

A modified SRC file can also be producea {(type MOD), which contains the added
"NOP 1111" instructions. This file 1s a disassemblv of the OBJ file, and does
NOT contain comments and eauates from the original source file, and so should
be used only as an example. The final modifications MUST be made i1n your SRC
file(s).

Either the RTA or the MOD file can be sent to the orinter by using FRN or
LPT1/2/3 as the RTA or MOD file name.

Fress any key to return to the menu

=\|[}
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SAIA FCA OBJECT 70 INTEL HEX CONVERTER MENU

Objiect +i1le to convert to lntel Hex (.0EJ)

Hex file farmat & ¢ v v v v v e e e e Standarg Intel Hex

Enter file name, <ARROW or <Tab, moves cursor. +CR» executes. <ESC» aports.

SAIA PCA OBJECT TO INTEL HEX CONVERTER MENU
FCA (OBJECT TO INTEL HEX CONVERTER HELP
Converts an OBJ type file 1nto an intel Hex tormat file with type HEX.

The PCA Eprom Programming Utility (PCPROM, see the "Frogram eproms" option
on the main menu) supports several Eprom Programmer types. [f you nave an
Eprom pragrammer which 1s not supportea, you can create a HEX file using
this utility, which can be programmmea into Eproms using software supplied
with your Eprom Programmer, such as "PromLink®.

A single Hex file is created from the OBJect file. If this 15 too large to
be programmed onto a single Eprom, it may be necessary to split your program
into several smaller OBJect files, so that one Hex file can be created for
gach Eprom to be programmed. You can create smaller OBJect files using the
Uploader, by uploading into Eprom-sized OBJect files.

You can create either "Standard Intel Hex" or "Intel MCS-86 Hex" format

files, choose the one which is supported by your Eprom Programmer. Almost
all Eprom Programmers will accept Standard Intel Hex format files.

Fress any key to return to the menu

=\\\
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SAIA PCA EFROM PROGRAMMING UTILITIES V1.0

Joeration, nress SFACE to select . . Program EFROM(s) +rom GBJect file
Object +ile name . . . . . . (.0BJ}

Start adaressS &+ v v v e v o« v o0 . e . 0

End agdress © v v v v v v s ke e 15999

EPROM type (shows steps per EPROM) 2764 (40946 Steps)

EPROM Frogrammer type . « « « o« & « PCAZ2.F16

Serial port .. . . . (COML or COM2) COM1

Baua rate . . . (2400, 4800 or 9600) 9600

SAIA PCA EFROM PROGRAMMING UTILITIES Vi.0Q
EPROM PROGRAMMING HELP
Programs, reads. caompares or blankchecks EPROMs of type 2716. 27I2A. 2764,

object files can be programmed, compared or created.

EPROM of the selected type, vou will be promoted to insert each EPROM.

second 2764, set the Start address to 4096 and the End address to 8191.

programmed.

When reading EFROMs to produce an object file, unprogrammed steps (FFFF in
hex) are nat stored in the object file.

Fress any key to return to menu

—

Press SPACE to select operation. Arrow keys move. ENTER executes. £SC aborts.

27128, 27236, and non-volatile RAM types PCAZ.R95S and PCAZ.R96. Code or text

The Start and End addresses should be set to the start and eng addresses of
your PCAs memory as default values. If the object file reguires more than one

To program an i1ndividual EPROM, set the Start and End addresses to the first
and last steps contained in the EPROM. For example, to program Texts into the

It 1s possible to program the same EPROM with sections of coae from different
object files, if the code or text does not overlap data that has already been

SAIAPLC Programmable controliers
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Enter fi1le name. <“ARROW:» or «<Tab: moves cursor.

SAIA PCA COMPARE PROGRAMS MENU

COMPARE PROGRAMS HELP
Compares two 0BJ
of type DIF., The
addresses, which
of the files. If
maximum (8191 or

fileg, listing the differences
two files are comnared between

the End adaress 1S not known,
15999), the actual End address

If any steps are found which do not compare.
codes, and the ASCII and decimal text values of
listed to the DIF file or console.

The compare can be aborted by pressing any key.
if more than 1000 compare errors are found.

When displaying the differences on the console,
pressing Ctrl-S, then any key to continue.

The differences list can be sent to the printer
the DIF file name.

Press any key to return toc the menu

N

“CR» executes,

can be set to compare the entire files,
set the End address to the

the step address,

SAIA PCA COMPARE PROGRAMS MENU
First fi1le « v v ¢ v 0 4 w0 0w (. OBJ)
Secona file . . . . . . . e . . . UBDD
Name of file +or aqifferences . . . (,DIF)
Default 1s CONsole.
Start address .« .« v 4 4 e v h e e e 0
End agdress « .« v v v v v e e e 4093

~ESC» aborts.

to the console, or to a file
the entered Start and End

or anly small parts
will then be used.

the numeric
the step in each file are
The compare 1s also aborted

the display tcan be paused by

by using PRN or LPT1/2/3 as

SAIAPLC Programmable controlilers
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SAIA FCA CROSS REFERENCE LIST MENU

Object file to process . . . « » . (LOBJ)

Cross reference ilist tile name . . (.CRF) _
Start agaress « v v s 4 o« o« s o8 e a4 = w 0

End address .« + . 0 4 e s w e w4 e w 8191 _

Instruction seiectors:

PAS instructions Yes Text instructions Yes
Jump i1nstructions Yasg Wora orocessor instructions Yes
JMS instructions Yes Other instructions Yes
Logic instructions Yes

Enter file name, <ARROW» or <Tab» moves cursor. «CR> executes, <ESC> aborts.

SAIA PCA CROSS REFERENCE LIST MENU
CROSS REFERENCE LISTING HELF

Reads an OBJ file. ana creates a cross reference listing file of tvpe CRF.
If the cross reference listing file name is not specified, a file with the
same name as the 0BJ file 1s created, but with type CRF.

The CRF file contains lists of specified types of instructions., where each
instruction 1s usea. and which elements are referenced by the instructions.
The Yes-No switches can be used to select which instructions will appear in
the cross reference listing.

By specifying Start and End addresses, a cross reference listing of a section
of the program can be produced. To process an entire file, 1f the end address
is not known, set the End address to the maximum possible address (8191 etc),
the actual end address will then be used.

The page format of the cross reference listing is as specified in the "Setup”
menu.

To print the listing, use PRN or LPT1/2/3 as the CRF file name.

Press any key to return to the menu

-
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MS-DOS COMMAND MENU

COMPAG FPersonal Computer

Cr\N4OS\PCABSTO > >dir

SAIA PCA ASSEMBLER V1.0
MS-DOS COMMAND HELP

Executes MS-DOS command
prompt (eqg. C:>_), here

DIR %.LNK /W

TYPE NAME.SRC
DEL x.x

DEL x.0BJ

PRINT NAME.SRC
Refer to your DOS Refer
NOTE: The PCLIST Liste

see your PCA doc

Press any key to return

\—

DAS Version 3.10

Fress ESCAPE to return to the FCA menu.

MAIN MENU

s, as it would be executed if entered at the MS-DOS
are some examples:

Displays the names of all files of type LNK. Any file
type can be used (.0BJ, .CRF etc). The /W is optional,
and causes 5 file names to be displayed on each line
{useful for large directories).

Lists the contents of file NAME.SRC to the screen.
Deletes all files in the current directory, be VERY
careful with this one !

Deletes all OBJ type files in the current directory,
any file type can be used (.LNK, .CRF etc).

Prints the file NAME.SRC as a background operation.
NOTE: This may interfere with serial communications.

ence Manual for details of these and other commands.
r and the P10 Simulator can be executed from this menu,
umentaticn for details.

to the menu
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SAIA PCA ASSEMBLER V1.0 MAIN MENU

Xx¥ SAIA ALG. MURTEN. PRE-RELEASE VERSION FOR SAIA USE ONLY kxx

|

Directory: C:\405\FPCASSTO 25.11.88 17.12
Edit Text assempler Compare orograms
Assempble Disassempler Xret+ fisting
Link floW cnart " File nandling
Up/downioad Runtime analysis Ms-0os commana
Online debua Hex converter Setup
comms [ntertace Frogram eoroms Guit

Exit to mS8-DOS (Y or N) ?

QUIT COMMAND HELP

The "Guit" commano exits the FCA Assempler menus. returning to DOS. You must
first verify that want to exit., by typing "Y" or "N".

All data which has been entereg 1nto the menu entry fields 1s savea 1n a tfile
nameg PCAMENU.DAT, 1n the current directory or loggea diskette. The next time
you use the PCA menus from this qirectory or diskette, the file FCAMENU.DAT
1s reag, and all the entry field information 1s restoread, as it was when the
PCA menus were last used. [f PCAMENU.DAT is not present (or has an invalid
checksum) . the menu entry fields will be empty, and default switch settings
are used,

Regularly used information, such as the names of files to be linked, can thus
be permanently entered into the menu. It is a good idea to use a different
work directory (or diskette) for each project, so that the different menu
information can be saved and restored for each project.

Refer to the installation instructions for details of how to organize your
project directories.

Press any key to return to the menu

N

SAIA PCA ASSEMBLER V1.0 MAIN MENU

E——CN1[
SAIAPLC Programmable controliers __—;——_:—E.

il
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PROGRAM DEVELOPMENT WITH THE AID OF THE SAIA-PLC ASSEMBLER
< START ’
‘gz Software
Editing library
Y
Source
program
(.SRC)
Assembling MACROS
Link file Z;gg;g:_ Assembler
(.LNK) listing
Linking
Link file Object Global
(.LNK) file Program
(.0BJ) Document.
(.PGD/.TMG)
Load
* Printer
SAIA-PLC
/
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2.3 FORMAT OF THE SOURCE PROGRAM

2.3.1 LINE FEATURES
For writing a source program the following rules must be observed:

One line of the source program consists of max. 8@ characters.
Each line is split up into 4 fields.

Each line must be terminated with <CR>.

The length of a field is optional, but it must not exceed the
maximum number of characters (8p). If you use the "Personal
Editor", the correct line length is determined by means of
the instruction "SET MARGINS 1 84 <CR>".

- The contents of the fields 1 to 3 are defined.

- Field 4 starts with ";" and is available for any comments.

- Each field must be terminated with a <BLANK>or a<TAB>. .
Exception: The last field must be terminated with <CR> (line end).

<CR>
<BLANK>
<TAB>

Carriage return + line feed
Blank
Tabulator function

Examples:

1)  START STH E1 ; Interrogation start button
FIELD 1 FIELD 2 FIELD 3 FIELD 4

2) ; This line contains only comments!

Fields 1 to 3 have the lengths @, therefore field 4 may contain
max. 8@ characters (including semicolon).

3) ENDM ; End of macro
Field 2 contains an assembler instruction. Fields 1 and 3 are
empty.

2.3.2 DEFINITION OF THE FIELDS

Field 1: Field 1 contains labels, symbols, the name‘of the macro
definition or the control character "$" characterizing
an assembler control instruction.

Field 2: Field 2 contains the operation code (Mnemonic or numerical
code of the SAIA-PLC), assignment functions, and control
instructions usable in the source program.




s3ia°pC

B-4
—

Field 3: Field 3 contains the operands. An operand is identified by
arguments of PLC-instructions, or by assembler cqntrol
instructions e.g. inputs, timer values, destination addresses
of jump instructions (labels), etc. '
The operands can be indicated as absolute values, symbolically
or as arithmetic expressions.

Field 4: Field 4 contains any comment. This field starts with ";" and
ends with <CR>.

2.3.3 LABELS AND SYMBOLS

LABELS are symbolic addresses which are used for assignment to start

addresses of subroutines, parallel programs and destination addresses

of jumps.

SYMBOLS are names for constants and variables.

Labels and symbols may consist of max. 7 alphanumerical characters.

The first character has to be a letter.

Example:

START EQU 1

VALVE1 EQU 33

LIM2 EQU 12

BEGIN STH START ; Start button on

ANH END2 ; and limit switch 2 on

ouT VALVE1 ; Valve 1 on

aﬁﬁ éééIN ; Jump back to the beginning of
the program

The following examples are wrong:

LIMSWIT2 ; more than 7 characters

ON/OFF ; contains an inadmissible character

1A ; starts with a number :

LABEL ; because of the blanks at the beginning it is not
interpreted as a label ———— error message
.
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2.4  ASSEMBLER INSTRUCTION SET
The assembler instruction set comprises the operating code of the SAIA-
PLC as well as the instructions SET, EQU, PUBL, EXTN, ORG, ASEG and
RSEG the functions of which will be described in the following.
The instructions MACRO, ENDM and LOCAL belong to the same cathegory and
will be described in the chapter "Macros".
All of the above instructions are in field 2 and must be entered in
capitals. '
2.4.1 OPERATION CODE
The whole instruction set of the SAIA-PLC (bit and word processor)
is permitted as operation code.
BIT PROCESSOR: WORD PROCESSOR:
NC MNEMOCODE NC MNEMOCODE
P9 NOP (IF OP ><1248) @@ NOP (IF .OP ><1248) NO OPERATION
P SWP (1F OP = 1248) @@ SWP (IF OP = 1248) START WORD PROCESSOR
#1 STH START HIGH @1 RRG READ REGISTER
@2 STL START LOW @2 WRG WRITE INTO REGISTER
@3 ANH AND HIGH $3 RRE READ REG AND WRITE IN ELEM
@4 ANL AND LOW #4 WRE WRITE REG WITH ELEMENTS
#5 ORH OR HIGH @5 LAR LOAD AO WITH REGISTERS
g6 ORL OR LOW @6 SAR STORE AO INTO REGISTERS
@7 XOR EXCLUSIVE OR @7 LAC LOAD A0 WITH COUNTER
#8 NEG NEGATE ACCU @8 SAC STORE A0 INTO COUNTER
#9 DYN DYNAMIC CONTROL #9 WEL WRITE ELEM WITH LOWER DIGIT
19 OUT SET. OUTPUT W ACCU 19 WEU WRITE ELEM WITH UPPER DIGIT
11 SEO SET OUTPUT 11 INR INCREMENT REGISTER
12 REO RESET OUTPUT 12 DER DECREMENT REGISTER
13 CO00 COMPLEMENT OUTPUT 13 SNC SKIP IF NO CARRY OR IF O
14 STR *SET TIMER 14 CLA CLEAR A
15 SCR *SET COUNTER 15 LAI LOAD A IMMEDIAT
16 SEI SET INDEX 16 DBN DECIMAL TO BINARY
17 INC INCREMENT COUNTER 17 BND BINARY TO DECIMAL
18 DEC DECREMENT COUNTER 18 ROR ROTATE REGISTERS
19 SEA SET ACCU 19 ROA ROTATE A
20 JMP *UNCONDITIONAL JUMP 20 EXG EXCHANGE AO WITH At
21 JI0 *JUMP IF ACCU = 1 21 CLK CLOCK SOURCE
22 JIZ *JUMP IF ACCU = ¢ 22 SHI SHIFT REGISTERS
23 JMS *JUMP TO SUBROUTINE 23 TXT TEXT
24 RET RETURN FROM SUBROUT 24 SEW SKIP TO EWP OR SWP
25 WIH WAIT IF HIGH 25 SCP COMPARE A@ WITH A1
26 WIL WAIT IF LOW 26 SQR SQUARE ROQOT FROM A1
27 INI INCREMENT INDEX 27 ADD ADD A TO At
28 DEI DECREMENT INDEX 28 SUB SUBTRACT A@ FROM At
29 PAS *PROGRAM ASSIGNMENT 29 MUL MULTIPLY A1 BY AP
30 DOP DISPLAY OPERAND 3¢9 DIV DIVIDE A1 BY A@
31 DTC DISPLAY TIMER OR 31 EWP END WORD PROCESSOR
COUNTER
\_ /
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The instructions fitted with * consist of two or more lines. Depending
on the instruction various particularities must be noted. Further infor-
mation on this is provided in the following chapters.
Timer and counter instructions:
1. LINE: 2. LINE
NC MNC OPRD NC MNC MEANING:
14 STR 256 - 287 @@ - 15 TCVv  * TIMER/COUNTER VALUE
15 SCR 256 - 287 16 IUM IN : 1 * 8 BITS BCD
(256 - 319 17 IT™ IN : 19 * 8 BITS BCD
for PCA23 and 18 [HM IN :1¢9¢ * 8 BITS BCD
PCA14) 19 IFD IN : 2§ BITS BCD
2p OFD OUT : 2¢ BITS BCD
21 OEB QUT : 8 BITS BINARY
22 0TB QUT : 12 BITS BINARY
23 0SB OUT : 16 BITS BINARY
24 IEB IN : 8 BITS BINARY
25 ITB IN : 12 BITS BINARY
26 1SB IN : 16 BITS BINARY
27 ADD I=7+X
28 SuUB 1 =7-X
29 MUL 1 =71%*X
39 DIV 1=71/X
31 ICV Z = INDEX/COUNTER VALUE
*: TCV-values can be defined from §...32767. Code conversion ensues
automatically.
For PCA14/23 the following is valid:
The timer and counter registers have been extended from 15 to 16 bits
which corresponds to an extension (in decimal) from 32767 to 65535. The -
extended timing and counting area is available only in the second line
as a result of an arithmetic PLC-operation or via the input instructions
IFD (19) or ISB (26). In other words, no values greater than 32767 are
allowed in the assembler code. This restriction depends on the system.
The mnemo code used by STR and SCR in the second line is exclusively
used in the SAIA-PLC assembler. It is impossible to use this mnemo code
in the communication interface PCA2.T13 as well. Contrary to that, it is
of course possible to use the numerical code in the second line in the
PLC-assembler.
Example: STR 256 STR 256
TCV 31562 corresponds to 15 842
.
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Meaning of the mnemo code in the 2nd line of the STR/SCR instructions
NC MNC Meaning
gp .. 15 TCV Timer Counter Value
16 IUM In Units Multiply
17 IT™ In Tenth Multiply
18 IHM In Hundreds Multiply
19 IFD In Five Digits
29 OFD Out Five Digits
21 OEB Out Eight bits Binary
22 oT8 Out Twelve bits Binary
23 0SB Out Sixteen bits Binary
24 IEB In Eight bits Binary
25 ITB In Twelve bits Binary
26 1SB In Sixteen bits Binary
27 ADD Add
28 SuB Subtract
29 MUL ~  Multiply
39 DIV Divide
31 ICY Index/Counter-Value
Jump instructions:
Jdump instructions must be entered in the source program in one line.
For jump instructions > 2047 and for address @ the jump instructions must be
appended with an "L" (Long). The jump instructions are then called JMPL,
JIOL, JIZL and JMSL. From assembler version C8C1/1.1.85 on the extended
address range of the PCA2.M32 is also supported. The highest admissible
address is therefore 15999. '
Examples: JMPL 432¢ corresponds to JMP g
2 224
JIOL @ corresponds to JI0 @
g g
PAS-instructions:
1. LINE: ’ 2. LINE:
NC MNC OPRD NC MNC
29 PAS g - 15 g8 - 31 ¢gp - 31
29 PAS 16 - 99 g8 - 31 ¢9p - 31
29 PAS 199 - 2p47 g8 - 31 9@ - 31 (the following 9 lines)
In the PAS-instructions no symbols are admissible for the operation code
(field 2) from the second line on. In other words, only numerical code may
be used here.
When using PAS-instructions in macros (see chapter 2.6) it is allowed to use
symbols for the operation code (!) which are defined as parameters in the
macro definition.
When calling up the macros in the source program, however, these parameters
must be given as absolute values (§...31).
Y,

R
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2.4.2

2.4.3

DEFINITION OF A CONSTANT EQU

The definition EQU is used to assign a constant value to a symbol. This
value cannot be altered anymore. Furthermore, it is impossible to assign
another value to this symbol in the rest of the source program with the
instruction SET.

Numerical values, symbols and constants already defined and arithmetic
expressions are permitted for assignment.

Externally defined values (see EXTN) cannot be assigned.

These values can also be assigned after using the corresponding symbol,
i.e. they may appear anywhere in the program.

Examples: EMSTOP EQU 8
LAMP1 EQU 32
LAMP2 EQU LAMPY + 1

The following value assignment is not permitted
(upwards reference):

VALVEY EQU  VALVEZ + 1
VALVE2 EQU 38

DEFINITION OF A VARIABLE SET

The definition SET is used to assign a variable value to a symbol which
can be altered as desired in the source program by means of other SET
definitions.

Numerical vatues, symbols and constants already defined and arithmetic
expressions are permitted for assignment.

Externally defined values (see EXTN) cannot be assigned.

These values may appear anywhere in the program, but they have to be
used before the corresponding symbol.

Examples: DELAY  SET 25

STR 256
TCV DELAY

DELAY  SET 25 + 1§

STR 256
TCV DELAY
etc.

The following value assignment is not permitted:

DELAY SET DELAY + 1§
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2.4.4

2.4.5

EXTERNALLY USABLE LABELS AND SYMBOLS PUBL

The assembler permits linking of several program parts which have been
assembled individually to form a single program. Therefore, labels and
symbols can also be defined in a program part, which can be activated or
used from another program part assembled separately. These labels and
symbols must be referred to as PUBL (public) in the program part in
which they were defined. A label is considered defined if it is in the

first field. An example is given in the following chapter.

In the assembler listing in column UI a "P" is indicated for symbols and
labels defined as public. See programming example in chapter 6.

Important: The instruction PUBL must be at the end of the correspon-
ding program part.

LABELS AND SYMBOLS OUTSIDE THE MODULE EXTN

Labels and symbols which are defined as PUBL in another program part
(module) must be referred to as EXTN (external) in all other modules in
which they are used. A symbol referred to as external, may appear as an
operand only in an addition. Subtraction, multiplication and division
are not permitted.

In the assembler listing in column UI an “E" appears for symbols and
labels defined as external. See programming example in chapter 6.

Important: The instruction EXTN must be at the end of the correspon-
ding program part.

Example:
PROGRAM A
! Field 1 ! Field 2 ! Field 3! | Field 4

SYm EQU 12
SYM2 EQU 36

STH SYmi
ANH Syme
etc.

PUBL SYM1, SYM2 ; These symbols are alsc
; used in program B
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PROGRAM B

STH SYM2

XOR SYM1

etc.

EXTN SYM1, SYM2 ; These symbols are

; defined in program A

2.4.6 DEFINITION OF A START ADDRESS ORG
The start address of a program can be defined by ORG (origin). A start
address may be given only in an absolute segment (see chapter 2.4.7).
ORG is in field 2, the start address is in field 3.

Examples: ORG 100
ORG PSTART
ORG PSTART + 19
In ORG-instructions no externally defined symbols and labels
must be used.

2.4.7 ABSOLUTE SEGMENT ASEG
A program part which still has to keep the addresses determined by
assembling after linking, is referred to as ASEG (absolute
segment). :

ASEG characterizes the beginning of an absolute segment. The ORG-
instruction is used to determine the start address of the absolute
segment.
Example:  ASEG ; This program starts

ORG 198 ; at address 19§

2.4.8 RELATIVE SEGMENT RSEG
RSEG indicates the beginning of a program part, the position of which
is not determined from the start. The absolute addresses are assigned
by the linker. ASEG identifies the end of a relative segment. The ORG-
instruction is not admissible in a relative segment.

If a program part is neither referred to as ASEG nor RSEG, it is auto-
matically defined as relative segment.
\,
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2.4.9 PRESENTATION OF OPERANDS

With symbols of operands, a maximum number of 7 alphanumeric charac-
ters is possible. The first character must be a letter. The assembler
accepts operands as absolute, symbolic or arithmetic expressions.
Absolute values from f...2p47 are admissible for all instructions.

Exceptions:

- Jump instructions and the 2nd line of PAS {... 15 #...15999
- TCV (Timer/Counter Value) : P...32767

Arithmetic expressions with symbols can also be used as operands. The
following operations are possible:

Expressions in brackets ()

Special character $

The character $ is replaced in the operand by
the address valid for this program line.

- Addition +
- Subtraction -
- Multiplication *
- Division / (whole-number result)
- Modulo \

Ex.: JI0 $ -4
‘e.g. jump 4 lines back

In the.case of the jump instructions JMPL, JIOZL,

JIOL, JMSL (they cause 2-line instructions) the
second line must also be taken into account.

Ex.: JIOL END
STH 1
ANL 12
JIZL $-5

Exception for arithmetic operations:

Externally defined symbols can only be used for addition.

Examples: STL FLAG! + 100¢ ; indexing

ORG  ($ + 9)/1p * 19 ; next program step
; falls on an address
; of 19

SYMBOL1 EQU  SYMBOL3 - SYMBOL2
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2.5

2.5.1

2.5.2

2.5.3

ASSEMBLER- CONTROL INSTRUCTIONS IN THE SOURCE PROGRAM

The assembler control instructions are classified into two groups:

1) Control instructions in the source program:
These control instructions serve to create the listings, allow
inclusion of external files, etc.

2) Control instructions for activating the assembler (see chapter 3.2):
These control instructions define the type of listing to be created.

The control instructions in the source program are identified by the
control character "S" in field 1. These control instructions can be
used several times in the source program. They are listed again in the
assembler listing. All these control instructions are in field 2.

CONTROL OF THE ASSEMBLER LISTING AND NOLIST
PROGRAMM DOCUMENTATION LIST

The instruction NOLIST in the source program has the result that the
lines following this instruction are suppressed in the assembler
listing and program documentation.

The instruction LIST cancels NOLIST.

Due to the fact that the storage of lines in the assembler listing can
be controlled, macro definitions called in the source program do not
have to be listed completely again.

The basic setting is LIST. Therefore, it is not necessary to program
LIST at the beginning of the source program.

TITLE TITLE

The instruction TITLE is used to determine the heading of a page which
appears at the top of each page. This title should always include a
version number of the user program (for identification of the user’s
own programs).

The company address automatically appears in the following line,

see the example in 2.5.3.

SUBTITLE ' STITLE

The instruction STITLE allows defining a subtitle at the top of the
page.




saia'pC

B-13
\

Example:

$ TITLE DEMOPROGRAM 11.4

$ STITLE  DELAY

results in the following page heading in the assembler listing and the

program documentation:

**% SAIA - PC *** DEMOPROGRAM V11.4 PAGE 1

MACRO - ASSEMBLER DELAY

PROCONTROL 3¢¢@# Bern Switzerland

Thelversion number of the user program (V11.4) must be added to the

title.

The company address is written in compliance with the custromer’s

specifications before supplying the software. It appears automatically

and cannot be altered.

EJECT

2.5.4 FORM FEED TO THE BEGINNING OF A PAGE EJECTL

The instruction EJECT has the result that a new page is started in the

assembler listing and the program documentation. The instruction EJECTL

has the result that only in the assembler listing a new page is started.
2.5.5 ADDITION OF n BLANK LINES SPACE(n)

With the instruction SPACE(n) n blank lines can be added to the

assembler listing and program documentation.

Example:

$ SPACE(12) ; causes 12 blank lines in the assembler listing.
2.5.6 INCLUSION OF A SOURCE PROGRAM FILE INCLUDE

The instruction INCLUDE is used to include other source programs or

macros in the assembler listing. The programs must be called up in the

source program in the respective position by entering

$ INCLUDE d:name.type

The macros or source programs to be included must be specified giving

the complete drive unit designation, name and data type. They must have

source format. The data type is optional.

Y
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2.5.7

Examples:
$ INCLUDE A:text.txt ; inclusion of a text file

NOLIST ; inclusion of a source program
INCLUDE B:delay.src ; the contents of which do not

LR PAN-

LIST appear in the assembler
listing

The use of the instruction INCLUDE in connection with macros is _
described in chapter 2.6.
MARK

SUBTITLE IN THE PROGRAM DOCUMENTATION MARKL

The instruction MARK is used to define subtitles in the source program,
which can only be used in the program documentation PGDOK at the
corresponding points. The first character of field 3 is automatically
repeated 19 times before the actual subtitle in the program documen-
tation.

Example:

ASEG
ORG 1150
$ MARK ~START DELAY
STH E1
DYN PULS
STR TR1
VAL T1
ANH PULS
ouT Al ; delayed output

subtitle

input

generate 1 pulse
timer

delay time

e we we we we

has the following result in the program documentation:

------------------ START DELAY

1150 @1 STH @ Input

1151 §9 DYN 5@@ Generate 1 pulse
1152 14 STR 256 Timer

1153 16 16 19 Delay time

1154 p3 ANH 509

1155 1§ 0OUT 32 Delayed output

A blank line is added with MARKL before the subtitle.
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DATE
2.5.8 DATE and TIME ' TIME
The instructions DATE and TIME read in the system da?e §nd the system
time when assembling and add them to the assembler listing and program
documentation.
Activation in the source program:
$ DATE
$ TIME
Assembler listing:
$ DATE  tt-MM-yyyy
$ TIME  hh:mm
Program documentation:
DATE tt-MM-yyyy
TIME hh:mm
(tt = day, MM = month, yyyy = year, hh = hours, mm = minutes)
J

mm
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2.6

2.6.1

MACROS

The performance of the SAIA-MACRO ASSEMBLER is considerably increased
due to the use of macros. Thus, it is possible to create a comprehen-
sive software library with program modules. Even an individual user-
oriented programming language can be defined in such a way. Constantly
recurring program sequences are programmed in one line. In addition

to high-speed programming, the employment of macros also guarantees
uniformity among the program modules. An existing program module can
always be adapted to the problem individually.

MACRO DEFINITION MACRO-ENDM

A program part written by the user, which can be called up anywhere in
the source program as often as desired, is referred to as macro. A macro
program may contain up to 1@ parameters, i.e. up to 1§ names of constants
or variables (symbols) can be transferred from the source program during
assembly.

A macro program must be defined in the activating program, i.e. it must
be available as complete text during assembly. There are two ways of
defining a macro program:

1) The macro program is defined somewhere in the source program
according to the following rules.

2) The macro program is defined as a complete file outside the source
program calling up and stored on a disk (e.g. as part of a macro
library). In this case, this file must be included in the assembling
time by means of the instruction INCLUDE.

A macro definition is started with by the instruction MACRO and
finished with the instruction ENDM.
The instruction MACRO and ENDM are in the 2nd field.

Structure of a macro:

mname  MACRO p1,p2,...p10

code
ENDM
mname: arbitrary macro name consisting of up to 7 alphanumeric
characters.

[
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2.6.2

2.6.3

2.6.4

MACRO: reserved word, indicates the beginning of a macro

ENDM : reserved word, indicates the end of a macro

pl,p2,...p18: list of parameters (often referred to as formal
parameters). These reserve space for values which are
used in the main program during assembly (so-called
actual parameters). The syntax of the parameters follows
thg s?me rules as that of symbols and labels (see chapter
2.3.3).

PARAMETERS IN A MACRO %

All symbols used as parameters must be fitted with the control charac-
ter "%" in the macro source code. In the parameter list they are listed
without this control character.

LOCAL LABELS AND SYMBOLS IN A MACRO | LOCAL

Labels and symbols which are used only in a macro must be identified

by the instruction LOCAL (field 2) at the beginning of a macro. The
corresponding labels and symbols are listed in field 3. In other words,
due to the instruction LOCAL the scope of a symbol or a label is
restricted to a macro. Thus, conflicts with the same symbols and labels
outside the macro are avoided. In the macro program itself the local
labels and symbols must be characterized by the control character "?". In
the assembler listing they are replaced by the supplementary symbols
(supplementary labels) "??¢“, ?7?1, etc. (see example chapter 6).

A maximum number of 1@ local symbols or labels can be defined. Arith-
metic operations are not permitted together with local symbols and
labels.

Example: LOCAL SYM1,LAB1,LAB2

INCLUSION OF A MACRO INCLUDE

By means of the instruction INCLUDE all required macros are included as
text in the source program, as far as they are not defined in the
source program itself. INCLUDE is an assembler control instruction and
must therefore be fitted with "$§" in the 1st field (see chapter 2.3.5).
Due to the INCLUDE instruction the macros are included in the source
program in PASS1, with no parameters being transferred. PASS 1 creates
a temporary file of the EXP type, which will be erased automatically at
the end of assembling.

Qi




saia'pc

B-19
4 ™
Example:
Field 1 Field 2 Field 3 Field 4
INCLUDE  d:MTR1A1.SRC ; includes the macro file
; in the source program
It must be noted that this instruction does not actually call up the
macro in the program code.
2.6.5 CALLING A MACRO AND PARAMETER TRANSFER
At the point in the program code where the macro program has to become
active it is called up by its name (without mentioning the data type)
in field 2.
In field 3 the complete actual parameters are listed in the correct
sequence according to the definition.
If PAS-instructions are used in macros note especially that symbols can
be used in the operation code (code in field 2), which are defined as
parameters in the macro definition.
When calling up the macro in the source program, however, these para-
meters must be given as absolute values (@...31).
Example: Macro for setting or reading the time
Marco definitien: SLTIME MACRO STD,MIN,SEC
PAS 59
%STD 256
PAS 50
¥MIN 257
PAS 50
%¥SEC 258
ENDM
Call in the source program: (Reading out the time)
SLTIME 15,16,17
Macro calls can be nested down through 1§ levels and may also contain
macro definitions again.
But parameters cannot be replaced down through several macro levels.
The parameter of a nested macro called up cannot influence the para-
meters of the superior macro directly, but only via its parameter list.
In other words, the control character "%" may also appear in a para-
meter list of a macro.
§ »
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Macro definition

2.6.6 EXAMPLE OF A MACRO DEFINITION AND MACRO CALL

By means of the editor a macro definition is written including a rise-
delay time. It is assumed that the file name is "DELSTAR.SRC" and the
file is on the disk in drive unit B. The INCLUDE instruction refers to
the file name, the call to the macro name. In contrast to the example,
those two names need not be identical. A macro file may contain several
macros with different macro names.

FIELD 1
DELSTAR

FIELD 2
MACRO

STH
DYN
STR
TCV
STL
ANH
ouT
ENDM

FIELD 3 FIELD 4
E1,M1,TIMER, TVALUE, A1

%E1 ; Edge

M1 ; triggering
%TIMER ; Start of timer
#TVALUE ; Delay time
%TIMER ,

%M1

%A1 ; Delayed output

Macro call in the source program

FIELD 1
; Equates:

MAIN
KEY1
FLAGH
MOTOR
TMR
TIMELAG

b
BEGIN

FIELD 2

N

EQU
EQU
EQU
EQU
EQU
SET

INCLUDE

STH
ANL
JIZz
DELSTAR
JMP

; End of program

FIELD 3

1

5
600
34

260
15

B:DELSTAR.SRC

MAIN

MOTOR

BEGIN

KEY1,FLAGT,TMR, TIMELAG,MOTOR
BEGIN

Transfer of the actual values ("equates") is effected via the
symbols of the parameter list in the call. Allocation of the values
to the corresponding parameters in the macro definition depends on
the position and not on the name.

(Qin
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PHASES OF THE ASSEMBLER

MACROS SOURCE
MACRO.SRC NAME. SRC
PASS 1
MACRO EXTENDED SYMBOL SYMBOL
TABLE SOURCE TABLE REFERENCE
NAME . EXP LIST

L L

PASS 2
ASSEMBLER PROGRAM
LISTING hiug [;kE DOCUMENTATION
NAME.LST : NAME . PGD
A A

PASS 3

!

J

SYMBOL
TABLE in
NAME.LST

CROSS
REFERENCE 1in
NAME.LST




s3aix°pc

3.3.1

3.3.2

SYNTAX CHECKS OF THE ASSEMBLER

In PASS 1 and PASS 2 the assembler checks the operands and the
operation code for syntax and if the operation code and/or the
operands are not admissible, an error message is output.

SYNTAX CHECKS OF THE OPERANDS
One-line instructions: range §...2047
Multi-line instructions:

Jump instructions JMP, JMS, JI0, JIZ:
The operand is in the range 1...2047

Jump instructions JMPL, JMSL, JIOL, JIZL:
The operand is in the range #...15999

PAS @9...15:
Operand in the 2nd line: @...15999

PAS 15...99:
Operand in the 2nd line: @...2047

PAS > 99;
Operand in the line 2 to 1@: @...2p47

STR/SCR instruction
Operand in the 2nd line: ﬂ...32767

SYNTAX CHECKS OF THE OPERATION CODE

One-line instructions:
Numerical operation code: @@...31
Whole mnemo code of the bit and word processor

PAS-instructions:

Lines 2 to 1@: only numerical code £@...31.

If PAS-instructions are called in macros with parameters referring to
the lines 2 to 1@, these parameters have to be given in numerical code
in the range $...31 in the macro call. They must not be symbols which
were assigned a value by means of a SET or EQU-instruction.

The number of lines which have to follow a PAS-instruction will be
checked.
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3.3.3 ERROR MESSAGES

Error messages of the operating system MS-DOS and error messages of
the assembler must be differentiated.

Error messages of the DOS-operating system are described in chapter
"Messages" in the DOS-manual.

The assembler outputs the following types of error messages:

- FATAL ERROR
- ERROR
~ WARNING

A FATAL ERROR leads to the abortion of the running program. ERROR and
WARNING are indicated, but the program continues running.

List of the FATAL ERRORS

All of these FATAL ERRORS lead to an immediate interruption of the
assembler program.
All files already opened are not closed.

ARGUMENT STACK OVERFLOW: A maximum number of 1§ arguments per macro
may be given.

ARGUMENTABLE OVERFLOW: The sum of the argument characters is limited.

CALLSTACK OVERFLOW: A maximum number of 1§ additional macros may be
called in a macro.

CANNOT CREATE FILE: A destination file cannot be opened.

CANNOT OPEN FILE: A file to be assembled or a file which is to be
included in the source program by means of INCLUDE does not exist.

CANNOT WRITE TO DISK: Error when writing to disk e.g. disk is full.
HEAP OVERFLOW: The number of used symbols and symbol references (and
macro definitions, too) is too large for the storage space still
available.

TLLEGAL COMMAND LINE SYNTAX: The syntax of the assembler call is not
correct.

INCLUDE CANNOT BE NESTED: The instruction INCLUDE cannot be executed.

MACROTABLE OVERFLOW: Too much storage space is required for the macro
definitions.

NO MACRO-CMD IN ARGUMLIST: A macroname was used in the parameter list.

SOURCE FILE NOT SPECIFIED: The file to be assembled has not been
specified.
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TOO MANY MACROS: The number or the storage requirement of the
macro definitions is too large.
TOO MANY SYMBOLS: The number of the symbols used is too large for the
string storage still available.
List of ERROR messages
Execution of the assembler program is not interrupted. However, no
value is allocated to the faulty symbol or label.
ILLEGAL EXPR WITH RELATIVE OR EXTN SYM: The respective symbol was
used in an inadmissible expression e.g. multiplication with an
externally defined symbol.
ILLEGAL OR MISSING OPCODE OR ASSEMBL-DIR: The mentioned operation
code or the assembler instruction is not permitted or missing.
ILL. SYNTAX OR TOO MANY ARGS IN ARG-LIST: The syntax of the parameter
list was not followed, or too many parameters are listed.
MISSING FIRST OPERAND: The first operand is missing.
MISSING PARENTHESIS IN EXPRESSION: In the mentioned expression a
parenthesis is missing.
MULTIPLE DEFINED SYMBOL: The mentioned symbol was defined several
times.
OPCODE NOT OF APPROPRIATE CLASS: The mentioned operation code is not
permitted at this point.
OPERAND OUT OF RANGE: The value of the mentioned operand is not
within the admissible range.
PARAM NOT SPEC. IN MACRO- OR LOCAL LIST: The mentioned parameter was
not specified in the list of the macro definition or in the list of
the locally used symbols.
SYMBOL OR ASSEMBL-CNTL EXPECTED: A symbol or an asSembler control
character is expected in the given position.

\

i
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List of WARNINGS
Like the errors, the warnings do not lead to an interrupticn of the
assembler program.
The value of the respective symbol, however, is kept, even if it
is wrong.
ILLEGAL ASSEMBL-DIR WITHIN REL SEGM: The mentioned assembler instruc-
tion must not be used in a relative segment.
NO LABEL ALLOWED HERE: No label is allowed at this point.
UNDEFINED SYMBOL: The mentioned symbol was not defined.

<J
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16. SHORT DESCRIPTION OF THE MS-DOS INSTRUCTIONS

This is a summary of the most important DOS-instructions used in
conjunction with the assembler.

d = drive unit (A or B)

ASSIGN d1=d2 reroutes instructions given to drive unit
d1 to drive unit d2

BREAK ON checks for program interruption <CTRL> <BREAK—

BREAK OFF the above check only for standard 1/0

CHKDSK d: checks disks and creates the state report

CHKDSK d:/F checks disks, creates the state report and
rectifies errors

CLS clears the screen display

COMP d:f1.src d:f2.src compares file fl.src to file f2.src

COPY d:name.type d: ’ copies file name.type

COPY d:*.* d: copies all files

COPY d:f1.src+d:f2.src links the files f1.src and f2.src to form

d:f3.src f3.src

DATE in- and output of the date

DEL see ERASE

DIR d: - contents of the disk

DIR d:name.* contents of all files name

DIR d:>LPT1: .outputs the contents to the printer

DIR d:>d:contents.txt writes contents into the file contents.txt

DISKCOMP d: d: compares disks

DISKCOPY d: d: copies disks

ERASE d:name.src erases file name.src

ERASE d:*.obj erases all files with the extension obj

ERASE d:*.* : erases all files

FORMAT d: formats disk ,

FORMAT B:/S formats disk B and copies operating system

FORMAT B:/V formats disk B with system request for
data record

KEYBxx loads auxiliary file for country-specific
keyboard (xx = GR for German keyboard)

MODE sets mode for printer or screen

MODE LPT1:132 sets IBM(-compatible) printer to condensed letters

MODE LPT1:=COM1: reroutes printer output to serial interface

MODE COM1:12,N,B,1,P sets parameters for serial interface

to 1209 Baud, no parity bit, 8 bit/character
1 stop bit, printer mode

MORE < d:name.src displays file name.src pagewise on the screen
PRINT d:name.src _ includes the file name.src in the queue

and prints it out
PRINT /T deletes all files in the print queue

[
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RENAME B:namei.src
b:name2.src

SYS d:

TIME

TYPE d:name.type

renames file namel.src into namel.src

copies operating system
in-/output of the time
displays the file contents on the screen
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10.  SAIA-TEXT ASSEMBLER (PCTEXT)

10.1 GENERAL DESCRIPTION

PCTEXT enables you to produce a text file with the aid of a standard
editor (Personal Editor, Wordstar etc.) by following a few
simple rules.

Thus, it is possible to present the text having output format
already while editing.

PCTEXT converts the produced text file into an object file (.0BJ)
compatible with the SAIA-MACRO-ASSEMBLER which can then be
loaded into the SAIA-PLC by means of “BSEINE®. Dowanload
In addition to the object file a text documentation file (.TED)
similar to the SAIA-PLC-text editor (PCA23 and PCA14) is

produced.
PCTEXT helps you create and modify the PLC-text in a simple way.
You can : - insert characters
- delete characters
- add texts

- address texts with absolute addresses

10.1.1 PRODUCED FILES
"PCTEXT" produces the following files with the extension:

- .TED Text documentation file which is similar to the format of the
PCA-editor
- .0BJ Files which can be loaded into the SAIA-PLC with “REEHNKT,

it )owntoo« O‘ "
10.2 CREATION OF THE SOURCE FILE

The source file (source) is produced as a text file with the aid of an
editor or a text processing program.

As editor either the line editor being part of the MS-DOS or a
commercially available processing program suitable for editing

can be used. _

The relevant rules will be dealt with in detail in the following
chapters.

For the production of a source file no tabs must be used.

Important: With the Personal Editor the parameter <notabs> must be
entered when storing the source file.
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10.2.1 SOURCE FILE FORMAT

The following rules applying to the production of the source file
must be adhered to:

- each line must be terminated with <CR>
- column 1 may contain only the following control characters:

.CMJILUTEA

All control characters can be written in small or capital letters.

- column 2 to the end of the line contains the text, comment or an
address.
The line length is determined by the editor in use or the output
unit.

<CR>= Carriage Return + Line Feed

Examples:
—=column for control characters
- text —
¢ comment in the source file
T beginning of a.text
text line
10.2.2 PRESENTATION OF THE ASCII-CHARACTER SET

For the sake of compatibility with the SAIA-PLC-Editor the ASCII-
character set must be entered according to the following table.

0 to 31 ""@ to "7- "@ to “-
32 to 126 sp to . .sp to .
128 to 159 ":@ to ":- :@ to :-
160 to 254 “!sp to ! !sp to !

sp = space key
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10.2.3 TEXT ASSEMBLER INSTRUCTION SET

C - comment C,C

Identifies a text line in the source file which is not processed.

Source : C
¢ comment line in the source file
C
. - text line -

Identifies a processable text line in the source file.

Source : . [ I XXX
. = PCA 14 »

NERARRRRRRR

L - text subroutine L;'

Identifies the address of a text subroutine in the text documentation
(.TED) with "=>".

Source : L sRARRRRERAR
. » PCA 14 =

- RERRARARRRR

(. TED) : => 0 .%$. .0.1.0.85.+.0.1.0

' 1 ~M~J.s. .0.1.0.=. .P
2 .C.A. .1.4. .="M~J.=
3 . .0.1.0.5.2.0.1.0"M
4 ~J
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~
U - end of the text subroutine U,u
Ends the text subroutine with “SU” and fills up the rest of the
line with “~@".
If the control character “U” is in the last line of the text
subroutine, Carriage Return/Line Feed of this line are suppressed.
s°urce M L ok ok Kk ok ok Kk
* PCA 14 x*
. KKK KK WK KW
U
L K ¥ K Kk KWk K
* PCA 14 *
U KKK KK KK KKK
(. TED) : => 0 .. .$.*.0.1.0"M
1 ~J. . . . .*x. P.C.A
2 .1.4. . *x"M"J. ..
3 . $.*.0.1.0°M~J.%.U
=> 4 co. . .$.¥.0.1.0"M
5 “J. . . . .*, P.C.A
6 .1.4. . x"M"3J. .
7 .$.%.0.1.0.%8.U"@"@
T - Text T,t
Identifies the start address of a text in the text documentation
(.TED) with "—>".
Source ¢ TSODECO-SAIRA LANDIS & GYR
(. TED) = -2 0 .5.0.D.E.C.0.-.5.A.1
1 AL .. L.A.N.D
2 .I1.S L& G.Y.R"M"J
J - Text line without Line Feed uLj
Suppresses Line Feed (°J) at the end of a text line in the source
file.
Source . PCAl4 for complex tasks
J
¢.TED) O . . . .P.C.A.1.4. .f
1 o.r. .c.o.m.p.l.e.X
2 .t.a.s.k.s"M"J"M
_____________________________________________________________ )
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M - Text line without Carriage Return/Line Feed hd,nn
Suppresses Carriage Return (“M)/Line Feed ("J) at the end of a line
in the source file.
Source : More control with a PCAl4
M
(.TED) 0 . . Mo.r.e. .c.0
1 n.t.r.o.1. .w.i.t.h
2 .a. .P.C.A.1.4"M"J
@ - End of text ‘ @
Fills up the rest of the line with “"@". _ _
If the control character “@ is in the last text line, Carriage
Return/Line Feed of this line are suppressed.
Source : T PCAl14 for
. complex tasks
@
1T .
. More control
Q with a PCAl4
(. TED) -2 0 . . . .pP.C.A.1.4. .f
1 LO0.r"M°J. . . .c.o.m
2 .p.l.e.x. .t.a.s.k.s
3 "M"J@'e'e"e"e @ @@
-2 4 . . Mo.r.e. .c.o
5 n.t.r.o.1"M~J. . .
6 w.i.t.h. .a. .P.C.A
7 1.47@"@"@"@"@"@e"@"@
1) T<CR> without "M/"J
T <CR> with "M/"]
\.
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A - Absolute segment /\,a
Format : Ax or ax

“A” identifies the beginning of an absolute segment.
“x” determines the start address of the absolute segment.
The start addresses may be defined only in ascending order.

Source : A100
T $H
Check sum of
the system program.

$H
Check sum of
‘the user program.

b
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10.5  APPLICATION EXAMPLE
10.5.1 Source
C .
C text for example 3b in the PCAl14 manual
C —_ —_—
C
C text subroutine
Al
L
USATA-
C
C
C. text
C
Al0
T
$H
The $LOO01PLC series is the newest
$L001product of the $LO01PLC-family.
$LO01PLC is available in $c269 countries!
SAIA
. LANDIS & GYR
@ .
The jump address of the text subroutine ($L001) is defined by the
absolute address (A1).
1) L<CR>
\_ J
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10.5.2 Text documentation (.TED)

fname.TED

B

.S.A.I.A.—-.s.U"@"@"@
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10.6 SUMMARY OF THE PCTEXT INSTRUCTION SET

C,C Comment in the source file

o Text line in the source file

L,| Text subroutine

U,_u End of the text subroutine

T,t Text

J,j Text line without Line Feed

M,m Text line without Carriage Return/Line Feed

Q@ End of text

Ax,ax Absolute segment with the address “x~
S J




