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The current version of NASCOM CP/M is CP/M 2.2 Rev 2.1.

The following differences exist between this and earlier CP/M BIOS

visions :=-
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The line printer device LPT: is now a Centronies type parallel printer

interface. See Application Note ANDOG for a description of the NASCOM
standard interface.

The user console device is now treated as the CRT and keyboard rather than
a TTY:

Tne user devices UC1,UR1,UR2,UP1 and UL] are now vectored via ram allowing
the user to substitute his own device drivers where required.

The CRT display has been increased from 15 to 16 scrolling lines of 48
characters.

The left margin width on the CRT can be changed to allow centering of the
display.

Improved disk error handling is included.
The I/0 device selection does neot change after a warn boot.
An auto load facility is provided for automatic execution of user prograns.

Control X rather than ESC now deletes a line in screen edit mode.

ase to end of e to end of sereen ar

Direct cursor addressing is supported.
Provision is made for upgrading to use the Advanced Video Controller.
Both senses of handshaking can be used on the serial port.

Line feeds may be deleted following a cariage return when sending to the
LPT: device to allow the use of printers that automatically insert thex,

A patch area is provided for user device drivers with provision for
initialising any peripheral devices,

A configuration program is supplied to allow options to be easily selected.



1.Hardware requirements

The following hardware requirements aust be met before CP/M 2.2 can
be implemented on a NASCOM 2 amicrocomputer.

1.1 NASCOM 2

A few changes must be made to a standard NASCOM 2 to enable CP/M to
be used. These are as follows:

The restart address set up on LSW1 must be changed to FOOO
imal). This can done by aoving switches 1,2,3 and 4 off, or if

eci
are in the board, by removing the links between pins 1 and 20, 2 and
and 18, and finally 4 and 17.

To achieve the fastest operation of CP/M ensure that the board 1is
sat un for HMHz operation with no wait states, although operation (at a
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reduced speed) is possible at 4MHz with wait states. 2MHz operation is only
possible without wait states however; this will require a change in the FIC
card configuration (see FDC card hardware manual).

LSW2/8 should be set to external port addressing to enable the FIC
to function. In the case of a board fitted with a switch pack, switch 8
should be up when viewing the board with the UHF modulator on the left or

if 1links are used, then a connection should be made between holes 18 & 2
(the upper pair)
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More details of these changes can be found by referring to the
NASCOM 2 hardware manual.

1.2 Minimun aexmory requirements

The CP/M 2.2 operating system as implemented on NASCOM requires a
pinimur of 20K of RAM starting at address 0000. This can all be on a
separate RAM card or combined with RAM on the NASCOM 2 board, so long as it
remains contiguous from 0000. A RAM B card with 48K of RAM should be set up
to address from 0 to BFFF by setting up the decode header as follows:

98753?11;3210
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1.3. Boot loader

The actual operating system software is contained on disk, so

before this can be used it has to be loaded into memory (RAM). This process
is called bootstrapping and is performed on the NASCOM 2 by a simple disk

loader contained in a 2K EPROM. This EPROM replaces the aonitor EPROM,IC 34
(e.g. NAS-SYS 1 or 3) on the NASCOM 2 board.

1.4 Memory decode PROM

The operation of CP/M places certain requirexents on the memory
map of the computer system. Specifically RAM is required to be contiguous
from 0. This requirement clashes with the memory map of a standard NASCOM 2
system. To overcome this probler and to allow aaximun xexory to be
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e PROM is supplied (see section 1.5).
s

ition ICH7, in place of the standard

1.5 Revised header

Since the decode PROM has been altered, a change is also required
in the associated header (L.SK1). The miniamun links necessary are to enable
the Boot EPROM (from FOQO to F7FF) and to enable the video/workspace RAM
(VWRAM) from F800 to FFFF. These require links from pin 1 to 10 and pin 2
to 9. Other links can be added to enable the eight on board memory sockets
to be used as required. The header layout with the new MD PROM is as

follows:

Function Pin Pin  Address

BOOT ROM 1—— 16  QO0Q0-0TFF
VWRAM 2 — 15  QB00-OFFF
RAM GATE1 3 14 1000-1FFF
BLOCK A 4 13 O000-CFFF
RaM GATE2 5 i2  DPOQO-DFFF
BLCCK B ) 11 EOCO-EFFF
XRCM T —10  FOQO-F7FF
BROM 8 —§ FBO0-FFFF

1.6 Disk Drives

Although it is possible to use a lot of CP/M facilitie= with only
one disk drive, it can often be time consuring, especially when backing up
prograns (See appendix A). For this reason two or wore drives are usually
used. The NASCOM disk drives are designed to be compatible with the NASCOM

FDC card descibed in the section 1.7.
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Both single and double sided drives are supported under CP/M giving 374k
and 760k bytes capacity respectivly.

1.7 FDC card

The floppy disk controller card (FDC) is NASBUS compatible. Each
card can support up to 4 drives. More details can be found in the disk

syster hardware manual. As far as CP/M is concerned the base address of
this board should be set to EOH.

If double sided disk drives are to be used then two links may be
required on the FDC card. Links LK3 and LK4 if installed select drives A
“and B: or C: and D: respectively to be double sided.

More technical details can be found in the FDC hardware manual .

1.8 CP/M 2.2 systen disk

As mentioned previously the actual CP/M operating software is
contained on disk, therefore a system disk is required. This disk is
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serialised, the number corresponding to a Digital Research licence number.
Although back-ups of this disk should be made in case of accidental erasure
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or wear, these copies must only be used on the systen for which they
purchased. Several other reguirements as descibed in the Digital Research
Licence Agreement must also be also be noted carefully. Make sure you
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understand this agreepent before proceeding to use cP/Mt
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2.0 Starting CP/M
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Once the required hardware has been assexol ana ¢ i“;
together the systen can switched on. This should be carrled ou
following order (NOTE - error xzessages are explained in section 4):
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Turn on computer, disk drives and associated monitor or TV. A sign
on message should appear at this stage:

CP/M 2.2 Boot Rev 2.1
Insert disk

Now insert the system disk into drive A: (the right hand drive)
as follows:

First ensure the door locking slide in the top right hand corner in
unlocked (no red dot showing).

Open the door by squeezing the door knob between finger and thurb.

Take the system disk from its envelope and insert fully into the

with the head window facing inwards and the write enable notch (which

ve
be covered by a write protect tab) on the left side.

DO NOT USE EXCESSIVE FORCE!
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pressure should be avoided. If there is a proble:
probably due to incorrect insertion of the disk.

he door lmob downwards until i

n seconds has elapsed then a further sessage will
T

In this case press RESET and the system should now boot from the disk.
If all is well a sign on nessage should be displayed.

Digital Research 20k CP/M vers 2.2
Nascon Microcomputers - rev 2.1
Drives A: & B: aaak, C: & D: bbbk
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where aaz and bbb are the di
760k for double sided drives

sk drive capacities {374k fo
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This message should then quickly followed by the systen prompt:

The system is now ready to accept CP/M 2.2 conmands as described in
CP/M handbook. WARNING: It should be noted that when any disk is changed
a warn or cold start should be performed to prevent some errors which can

L e

oecur if this is not done.

The first process once the system has been started for the first
time is to make a copy of the received system disk. At the sane tine, the



e systen to use the maxi.

un

size of the system should use th
amunt of remory. This process can be performed by first formatting a blank
disk (as described in the next section) and using PIP to copy all the files

across, MOVCPM to create a syster to use all the available remory and
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flnally SYSGEN to save this system on the new disk. The following connands
could be used to make a new systenm disk in drive B:

Forpat the disk (see section 3).

Copy all the files to the new disk.

PIP B:zA:%. %

Create a CP/M systen for the nerory available.

MOUCDM & B
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Generate a systen on the new disk.

SYSGEN

press ENTER when asked for source drive, and B when asked for destination
drive.

This new disk should then be used and the naster disk as supplied should be
kept sonewhere safe and not subjected to constant use.
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RMAT

3.1 Description

Before any disk can be used on a NASCOM CP/M systen it has to be
forratted. This puts sector and track information on the disk. This
information is then used by the floppy disk controller and CP/M to store
and subsequently retrieve information.

The disks are formatted into 10 sectors per track of 512 bytes
each. There are 77 tracks on a single sided disk and 154 on a double sided
one.

To 5ch improved systen perfornance & skew factor is introduced at
the fornatting stage. This neans that the sectors are not nunbered
sequentially on the disk. This allows time for some processing between

reading consequtive sectors from the disk.
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1,2,3,4,5,6,7,
A skew of 3 gives:
1,8,5,2,9,6,3,10,7,4

Skew values of 1 to 5 are implemented in FORMAT rev 2.1.
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clock with no walt states. A 1little experizentation may give improved
results in particular instances.

The FORMAT progran FORMAT.COM is invoked by typing FORMAT followed
by the ENTER key whenever the CF/M prompt "A>" appears on the screen:

The sign on message should now be displayed followed by a request
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for the drive to be formnat ted:"

Disk formatter Rev 2.1
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ve (A-D)?

Respond to this with relevant letter within the range stated (FORMAT is
aborted if an invalid drive letter is used}

NOTE: This can be drive A, but in this case ensure that the systen disk is
renoved before proceeding further otherwise ALL the information on this
disk will be lost in the formatting procedurel)

The system will respond with a message indicating whether a single
or a double sided disk is to formatted.

Formatting Single Sided Disk

or

Formatting Double Sided Disk

n



NOTE: If the drive selected is double sided then a double sided disk will
be formatted otherwise a single sided disk is assumed.

The systern now requests a skew value between 1 and 5.

Skew value (1-5) ?
Type the skew factor required (3 is standard)} followed by the ENTER key.
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Formatting side 1

10 A26N
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If the bytes written differs by more than 3 from the nominal value
of 6250 then the format will terminate with the display of an error ressage
(see section 3.3.).

If a double sided disk is being formatted then the process is
repeated for side 2.

Once the disk has been formatted a check is made to make sure that
the disk is readable. This consisits of reading all the tracks and sectors

on the disk in sequence. The side being checked is shown followed by the
track and sector nurbers as they are read.

Checking Side 1 T123456789 10

where T is the nurber of the track being checked, and the other numbers are
the sector niumbers as they are read.

Once the checking has been comnpleted, and if all is correct, the
nessage:

0 total retries.
will be printed.

This is repeated for side 2 if a double sided disk is being
fornatted.

Another disk to be fornatted will now be asked for. To abort FORMAT
press ENTER or control C when requested for the drive name or skew value.

3.3 Error nessages fron FORMAT

Several error nessages detailed below may appear if a problen is
detected by FORMAT. These are as follows:

FROAENY mmA iF 3+ g rnt o 2rrver moacassas tri1]1 annaaps
LYl LV L R B R Lo LI cldd Tl LWL A SO, WL LL Cdppiecil »
Disk speed more than 3 fast/slow
iny disk giving this error should not be used. Consistent errors of
this type may indicate a problem with the disk drive or the FDC card.



If any sector cannot be read first tine, then a retry is
automatically initiated. To inform the user that this has occurred, an
asterisk is written next to the sector nunber, one for each error. This

line is scrolled up so that the location of errors can be seen when fornat

has finished. The total number of retries on the disk is given at the end
of checking. After 5 unsuccesful tries to read a sector the format wiil

terninate with an error nessage.

damaged or sub standard
hen either the type of disk

Failure to format a disk

nredia. If several disks fail on the san; drive
or the drive should be suspected.
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3.3.3 Miscellaneous errors

Other errors are indicated with the message -

Fornat error code E

see section 4.2 for details of the error codes.



