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Chapter 4

INPUT AND OUTPUT DEVICES
AND OPTIONAL ADDITIONS TO
THE PX-8

INTRODUCTION

This chapter deals with the aspects of the PX-8 involved with interfacing the
computer to other devices. Some of the devices are an integral part of the PX-8,
others can be purchased separately. Epson is continually developing further
products and so this manual cannot cover every device it is possible to use with
your PX-8. This manual does not mention specific products as in most cases
these items vary from country to country. You should consult your dealer for
the products available in your country and for details of new optional items.

4.1 Storage of Files and Data

The PX-8 has many means of storing files. There are also ROM capsules on
which manufacturers of applications programs can provide their programs.
These can be read but not used for storing files. The other important method
of storing data is the Microcassette drive. It is also possible to add on floppy
disk drives.

4.1.1 Microcassette Drive
The PX-8 is equipped with a built in Microcassette drive. This section describes
operation of the drive.

a) Drive name

The microcassette drive can be used in the same manner as other disk devices.
It is assigned drive name H:. It is not possible to assign drive name H: to any
other drive, nor to assign any other drive name to the Microcassette unit. Be-
cause a cassette tape functions differently from a floppy disk, a special operat-
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ing system has been added to the PX-8 CP/M. This is known as MTOS 1) Press the EJECT key to open the microcassette compartment cover.

(Microcassette Tape Operating System). It means that CP/M can use the
microcassette drive as the equivalent of a disk drive. Because of the physical
differences in operation the use of a microcassette is slightly different from us-
ing a floppy disk or RAM disk. This will become obvious as you study the oper-
ation of the Microcassette drive.
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b) Microcassette selection and use
Consult your Epson dealer for supplies of microcassette tapes.
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You should ensure that the tapes you buy are of the correct type as there are
similar size cassettes which are not compatible with the PX-8 Microcassette drive.

Microcassettes are available in sixty-minute lengths (thirty minutes per side) and
thirty-minute lengths (fifteen minutes per side). These are marked MC-60 and
MC-30 respectively. Because a thirty-minute tape will store 10K to 50K bytes
of information per side, it is usually adequate for storage of your most fre- >
quently used data and programs. It is reccommended that you use the shorter
tapes because it is often faster to change tapes (or flip one over) than to wind & »
to the end of a long one. In addition, shorter tapes are less likely to jam. The
microcassette directory can only hold 12 file names, so 12 short data files or hed
programs will leave a long length of unusable blank tape.
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Fig. 4.1

2) Insert a microcassette with the side to be used uppermost. This will h.ave
the majority of the tape as seen through the window on the right hand side.

Some of your most important data will be saved on microcassettes, so it is im- ws
portant to care for them properly. To keep the tape clean, always keep it in PES
its protective case when it is not in use. Never let your fingers touch the tape hid
itself; the oil from your skin can contaminate it. Be sure to keep your tapes A
away from magnetic surfaces. Proximity to a magnetic field can erase your tapes.
Magnetic fields are found in television sets and other devices that have trans- ~
formers or speakers. Dirty recording heads in your microcassette drive can cause o
errors in reading and writing and can even damage your tapes. You should clean =
them periodically, using a head-cleaning cassette, a cleaning kit (available where
you purchase your cassettes) or a cotton swab and isopropyl alcohol.
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¢) Tape Insertion -
To insert the Microcassette tape proceed as follows:
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3) Close the microcassette compartment cover.

d) Manual operation
The microcassette drive can be operated manually by using the System Display.

3) Place the PX-8 in the System Display mode by pressing the key
together with the key.

*%% GYSTEM DISPLAY *%% 0a/a0/¢a (SUN) 19:58:35 “MENU

“RAM DISK» o89 kb <AUTO START >

“USER BIOS> @0@ 256 b “MCT MODE > stop, nonverify <COUNT:> 65535
“<MENU DRIVE:> CBA AMENU  FILE> 1 .COM 2 .BAS 3. 4 .
= Select number or ESC to exit.
i=password 2=alarm/wake 3I=auto start 4=menu S=MCT
-/ <— /mount # /dirinit —-»r Jerase 000/
Fig. 4.4

The bottom line of the System Display can show two states depending on whether
a tape has already been set up or ‘MOUNTed’ in the drive. Section 4.1.1(f)
describes this in detail, but for now it is sufficient to say that because a cassette
tape accesses data sequentially along the tape and the directory is stored at the
beginning, it is not practical to write the new directory to tape each time a pro-
gram is saved. Consequently it might be possible to change tapes without up-
dating the directory, and the MTOS would not be able to find a file or program.
There is a safeguard built in to prevent this. It is not possible to move along
a tape if the MTOS is in control of the tape. If a tape is MOUNTed then the
bottom line of the system display will show:

remove/
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REMOVal and MOUNTing of the tape is described in section 4.1.5f. If the
display shows REMOVE and you wish to continue with this explanation, press
the SHIFT key and function key PF1, then wait until the display shows the
bottom line:

<<=/ <= /mount ® /dirinit =>> /erase ooo/

The bottom line shows the microcassette drive functions assigned to the program-
mable function keys.

[pPF1]: Fastforward

[pr2]: Play

[PF7]: ( [_sHFT_] and [PF2] ) mount
{PF3]: Stop denoted by the § character
[pF8]: ( [_sHiFT_] and [PF3] ) dirinit
[PFa]: Rewind

(pF9): ( [ sHiFT_] and [PF4] ) erase

[pF5]: Counter reset

These are best understood by following an actual operation.

1) Insert a blank microcassette. Look at the tape counter setting in the [COUNT]
field on the 4th line of the System Display. The counter may be 00000. If
not, press the key to reset it.

2) Press the [PF1] key and the tape will move forward rapidly. Press the
key and the tape will stop. Look at the tape counter. The value will indicate
that the tape has moved.

3) Press the [PF4] key and the tape will be rewound. The tape automatically
stops when the end of tape is reached. The count should then be 00000.

4) Press the key and the tape will move forward slowly. If something
is recorded on the tape, sound is produced from the speaker. You will not
hear this unless the volume is turned up. It is not possible to record sound
using the PX-8 but it can play back audio tapes. The tape count increases
as the tape moves.

5) If the tape contains files, they can be erased by pressing the and

keys simultaneously. This is primarily intended for erasing audi-
ble sound.
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6) Rewind the tape and press the EJECT button to remove the microcassette
from the drive.

When you have familiarised yourself with the controls you can now use the
other controls on the function keys to prepare a tape on which to store
programs.

¢) Directory initialization (DIRINIT)

The tape directory is a tape block which contains various information required
for the microcassette tape operating system to manage tape files. This infor-
mation includes the number of files in the tape, the tape location of each file
(the tape count at the beginning and end of the file), the name of each file,
etc. The tape directory is always placed at the beginning of a microcassette tape.

Although the operating system manages the tape directory, you must initialize
the directory block on to the tape before using a new tape. The procedure to
do this is as follows:

1) Load a new microcassette.
2) Place the PX-8 in the System Display mode by pressing the key

together with the key.

xx% SYSTEM DISPLAY %% oo/oa/00 (SUN) 19:58:35 ZMENU>

<RAM DISK > 9e9 kb “AUTO START:>
JUSER BIOS» @0® 256 b <MCT MODE > stop, nonverify {COUNT> 65535
<MENU DRIVE: CBA <MENU FILE» 1 .COM 2 .BAS . 4 .
~ Select number or ESC to exit.
i=password pmalarm/wake 3I=auto start 4=menu 5=MCT
Lu- / <— /mount # /dirinit —-»r /erase ooo/

Fig. 4.5

3) Press the key together with the key. The screen will clear and
the message ‘‘dirinit’* will appear on the display. The tape will start and the

REC lamp light.

4) When the directory space has been written to the tape, the REC lamp goes
off and the display changes back to the System Display, but now the bot-
tom line is different:
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*+x% SYSTEM DISPLAY *¥* 20/00/0¢ (SUN) 23:137:47 <MENU >

<RAM DISK> 009 kb <AUTO START>
<USER BIOS:» 000 2556 b <MCT MODE > stop, nonverify <COUNT> 0e189
<MENU DRIVE> CBA <MENU FILE> 1 .COM 2 .BAS 3. 4 .
- Select number or ESC to exit.
1=password 2=alarm/wake 3J=auto start 4=menu S=MCT
/remove / / / 4

Fig. 4.6
5) The tape can be used immediately, that is, it is already MOUNTed ready
for use. The function key assignments have been changed and you can only
REMOVE the tape. This prevents another tape being MOUNTed. MOUNT-
ing is explained in the next section.

If you do not wish to use the tape, press the key to exit to the state
in which you were before you pressed the and keys.

f) Preparing Microcassette tapes for use — MOUNT and REMOVE

Since the tape behaves as if it were a disk, the directory is written to the tape
in the same way as on a disk. However, if the tape directory were read each
time a tape file was accessed, it would take a relatively long time to rewind the
tape to the tape directory and then rewind to the file location. To overcome
this, the contents of the tape directory are stored in RAM. The process of load-
ing the directory into RAM ready for saving and loading from the Microcas-
sette tape is known as MOUNTing the tape. This can be achieved in a number
of ways:

Manually
i) By pressing the [PF2] and [_sHiFT ] keys simultaneously in the System
Display

ii) By executing the MOUNT statement in BASIC, in direct mode.

Automatically

i) By using the DIR H: command in CP/M, if the tape has not been mounted.

ii) By logging into drive H: from the CP/M command line if the tape has
not been mounted.

iii) By saving a file to a tape which has not been mounted.

iv) By executing a command which loads a file or data from the Microcas-
sette if the tape has not been mounted.

v) By exiting from a program when the tape has been REMOVEd(, if the cur-
rently logged in drive is drive H:.

vi) By using the MOUNT command in a BASIC program line.
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The contents of the directory stored in RAM (RAM directory) are accessed each
time a tape file is read from or written to, that is the directory is updated in
RAM. This means that the contents of the tape directory must be replaced with
the contents of the RAM directory before removing the tape, otherwise it would
not be possible to access the files.

The tape can be REMOVEd by one of the following methods:

i) By pressing the and keys simultaneously in the System
Display mode .
ii) By executing the REMOVE statement in BASIC.

Because of the danger of replacing tapes or mounting them when another is
already mounted, the System Display will not allow any operation other than
removing a tape, once a tape has been mounted.

IMPORTANT:

It is best to get into the habit of checking whether a tape is mounted or not.
ALWAYS press CTRL and HELP to check the status of the tape before
REMOVAL or INSERTION of a new tape. This is especially important since
the tape could have been MOUNTed without you remembering having done so,
JSor instance by a DIR access.

WARNING:

If you change a tape without executing the REMOVE statement in BAS-
IC or using the REMOVE on the System Display, you will not only des-
troy data on the new tape, but you will also destroy data on the old tape.

When you REMOVE a tape either in BASIC or through the System Display,
the following will occur:

1) If the tape has only been read, or the directory simply loaded into RAM:

i) If the REMOVE was executed from the System Display, the screen will
clear for a moment and the word ‘‘remove’’ displayed briefly. The dis-
play will then change back to the System Display.

ii) If the REMOVE was executed from the BASIC command line, the cur-
sor will simply return after printing ‘‘Ok”’.

iii) If the REMOVE was executed from a BASIC program, it will continue
from the next line.
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iv) The EJECT button can then be pressed and the tape removed or replaiced.
The directory will not be written to the tape, in any of these cases.

2) If a file has been written to the tape, deleted or renamed, or the file new
attribute is set, the directory has to be rewritten.

i) The tape will rewind.

ii) If REMOVE was executed from the System Display, the screen will clear
and then display the word ‘‘remove’’ to show that the tape is being re-
moved. If the REMOVE was executed from BASIC the cursor will disap-
pear (if the command was issued from the command line) or the program
will wait for the directory to be rewritten.

iii) The REC light will go on and the directory in RAM will be written onto
the tape.

iv) When the directory has been written back to the tape, the REC light will
be extinguished. The System Display will return if that is where the RE-
MOVE was initiated. If the BASIC command ‘REMOVE’ was used, either
the cursor will return if REMOVE was executed from the command line,
or it will continue with the next line of the program.

v) The EJECT button can then be pressed and the tape removed or replaced.
g) Checking if the tape is mounted.
If you need to know if the tape is mounted, press the key together with
the [ HELP ] key to show the System Display. Look at the bottom line. If it says:

/remove

this indicates that the tape directory has been mounted. You can use to
return to whatever else you were doing, or press the [ sHFT | and [PF1] key
to REMOVE the tape.

'h) Using software with the Microcassette drive

The microcassette drive can be used in the same manner as a disk device. The
drive name H: is assigned to the microcassette drive.

1) Obtaining a directory of the Microcassette tape
Type DIR H: in the CP/M operating mode (that is, when the system prompt
A> is displayed). The tape directory is automatically accessed and the names

of all files recorded on the tape are listed on the screen as shown below.
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ASDIR H:
H: SAMFLE1 BAS :
ax

SAMPLEZ  BAS

Fig. 4.7
ii) Executing a program from the Microcassette Drive.

The microcassette drive is used in exactly the same way as any other drive. Since

the Microcassette drive is drive H:, to run the program “PROG.COM”’ from

the Microcassette drive type the following on the CP/M command line:
A>H:PROG

iii) BASIC and the Microcassette Drive.

The BASIC statements and functions concerned with the microcassette drive
are as follows.

EOF OPEN
GET POS
INPUT # PRINT #
INPUTS PRINT USING #
LINE INPUT # PUT
LIST REMOVE
LOAD SAVE
LOF TAPCNT
LOC WIND
LSET/RSET WRITE
MOUNT

For details of these statements and functions, refer to the PX-8 BASIC Refer-
ence Manual.

Note that the DSKF function does not return meaningful values with the
Microcassette drive.

i) The Stop and Non-Stop Mode and Verification
Tape storage is different from a conventional floppy disk, in that the data is
saved sequentially. On a floppy disk if there is a read error it is possible to go
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back to the area on the disk which was mis-read and try again. On a tape this
is not possible unless the tape is rewound, which is not a practical proposition.
The data is thus stored twice on the tape, so that if an error in reading occurs
there is chance for another attempt. Another problem with tape access which
does not occur on a floppy disk, is that frequently the tape can go past a block
of data because the tape did not stop in time when the previous block was read.

These problems can be overcome by frequent stopping and starting of the tape,
both when reading and writing. The System Display allows two different modes
of reading and writing the data, the Stop and Non-Stop modes. See section
2.2.3.¢. for how to set the Stop and Non-Stop modes. By stopping the Microcas-
sette drive frequently the data can be placed on the tape more accurately when
writing and will allow more accurate reading also.

When data is written to the tape, the following sequence occurs. A short length
of the tape is erased then a header block is written. This contains information
such as the name of the file and its type, and various data dealing with the length
of the file, the tape counter etc. Then the data is written in blocks of 256 bytes
each block of data being duplicated. Finally the data is followed by an end of
file marker. If the Stop mode is set, the microcassette drive stops between each
block as it is written. If Non-Stop mode is used when the data is written, the
data is written without stopping.

<WRITE >
256 bytes each
v v v v v v v v
a—— | CTrTi1CI1IaCIr1-zza (1
Seek Erase Header Block 1 Block2 Block3 EOF Erase
A A A A A A
a Stop in Stop mode
Fig- 4.8 a Stop in Non-stop mode
4-11
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When data is read from the tape if Stop mode is set the tape again stops be-
tween each block of data before the next block is read. If Non-Stop mode is
set, the data is read consecutively. Unless otherwise set, the data is read in the
same mode it was written in,

<READ >
256 bytes each
v/ivilv v \4 v v
Header Block 1 Block2 Block3 EOF
—_— L 1t 11 J--eEZA
Seek
A A
a Stop in Stop mode
Fig 4.9 A Stop in Non-stop mode

In reading and writing files using the STOP mode this has the following effects:

i) More tape is used when the Stop mode is used to write a file.

ii) The file takes longer to write.

iii) When reading a tape written in the Stop mode, more accurate reading
is possible.

iv) In extreme cases errors can occur in reading files written in Non-Stop
mode. This is most likely to happen when reading single records from a
file as this requires the Microcassette drive to be stopped and started by
the program. When the tape stops under program control it cannot al-
ways stop in the correct position in front of the next record. Thus it can
miss the record or part of it and generate an error. This can be overcome
by reading the record in Stop mode. As further security against this error,
occurring read and write such files in Stop mode, by setting the STOP
mode from the System Display before running the program.

4-12
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j) The Verify and Non-Verify Mode o

In order to ensure accurate recording of data on a Microcassette tape, it is pos-
sible to have the data checked by specifying the Verify mode when the data
is written. The Verify mode is switched on and off from the System Display,
(see section 2.2.3.€).

In the verify mode, each 256-byte block is verified after the entire file has been

written to the tape. o
If an error is detected, one of the following messages is displayed.

BDOS ERROR ON H: BAD SECTOR (under CP/M)
Disk Read error (ungler BASIC)

In the Non-verify mode, files written to tape are not verified.
It is recommended that the verify mode be used when writing files to cassette
tape.

When a file is written, the Microcassette drive will carry out the following
procedure:

i) The tape will be wound to the next available position. Sometimes it may
rewind to the beginning of the tape and then wind on so that it can be
sure to be at the correct position.

ii) The REC light will come on and the file will then be written to the tape.
The tape may stop and start if the Stop mode is set.

ili) The REC light will go out.
iv) If Verify is set, the tape will be rewound to the start of the file and the
file will be checked.

v) The tape will stop and the EJECT button will be unlocked.

Verify does not operate when reading tapes.

k) Rules for day to day use of the Microcassette Drive.

1) Always check that a tape has been REMOVEGd before taking it out of the
drive, otherwise the directory will not be written back to the tape, and could
be written to another tape.

2) Never use DIRINIT without checking the directory of a tape if it is not a
new one.

3) Never switch off while a file is being recorded or read. The file will not be
appear on the directory if the power is switched off manually while record-
ing is taking place.
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SUMMARY OF MICROCASSETTE DRIVE OPERATION

System Display mode
Display Operation Execution in BASIC Function
mount SHIFT + PF2 MOUNT Reads the tape directory
remove SHIFT + PF1 REMOVE Writes the tape directory
dirinit SHIFT + PF3 Initializes the tape directory
<<— PF1 WINDn Tape Fast forwrd
—_>> PF4 WINDn Rewinds the tape
<— PF2 Plays the tape through the speaker
erase SHIFT + PF4 ° Erases the contents of the tape
% PF3 Stops the tape
000 PFS TAPCNT =0 Ressets the tape counter to zero
4-14
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oo [—:« 4.1.2 ROM capsules

w r Many computers are able to plug in programs which are then instantly able to

- be run. The PX-8 has a slight variation on this concept. The programs are sup-

— r plied in a ROM which is similar to the program cartridge, but is used by the

- [ PX-8 operating system as if it were a disk drive. There are two ROM sockets

6r in the base of the PX-8 which contain the BASIC language and a number of
: CP/M Utility programs, when you purchase the PX-8. If you have been sup-

6‘;}, plied with other programs in ROM you can change them as follows.
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a) Changing ROM capsules

1) First check with the applications program manual that no special instruc-
tions are given for changing ROMs. This is only likely to occur if the pro-
gram requires more than one ROM for operation. An example of this is
given below.
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2) Carry out whatever operations are necessary to return to the MENU or to
the CP/M command line.

U UV

3) Switch the power off using the power switch.
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