THE HEMELEC DISK SYSTEMS

The Henelee disgk séstem {s desligned to

provide an economical answer to bulk storage
on microcomputer systems. The disk controlier

card, measuring 11 x 11 cms was commissioned .

by Henry's Radlo and is whoily UK deslgned.
Further, it was designed to be totally bus
independent. Although designed with the Nascom
rangs of mlcrocomputers In mind, the Henelec

disk - controller card and Its attendant

software (with minor modifications} can be
used with any other 2080, $085 or 280 based
computer system provided that an uncommi tted
peripheral Input/output device, such as the
Z80 Pi0 Is avallabla. The disk controller card
Is compatible with normal TTL levels, and as
such could be used with processors other than
the-Z8¢ 8080 series, slthough the 'controlling
software would have to be rewrlitten. There are
ne plans to offer thls facllity at present,
The format used In the Henelec disk
system Is 1BM compatibie 'double sided/singie
density' using Pertek 250 serles 5.25% drives
using two sldes each of 35 tracks, each track
consisting. of' 18, (128 byta) seactors. The
hzrdware I's Interna!Iy decodad for use wlth
the double ‘sided drives, the two sides being
selected In sequence, such that the drive
behaves “3s a single sldad drive of 70 tracks.
The herdware and software may be upgraded for
use with 8" drives. Attisugh the Henelec
system uyses Pertek drives, most other standard
drives of . other manufacture can be used. Tha
single density disk format was chosen as by
far the most commercial software is avallabte

In this format. Single density has becoma “an”

‘Industry software.standard', unfortunately nor
such standard exists.for double density format
systems, Although at first thought .%o be
- sttractive, double density format was flnal!v
disregardad, on three grounds. Cost, lack of
software standards, and dasplte the rapldly
Improving technology, undispelled doubts about
the overall date fntegrity of double density
systems. The Henelec system is desligned to be
attractive to the home user bacause of Its
comparatively low cost, and to the Industriat
and -businass user because of [ts adharence to
already accepted softwara standards. It Is

important to note that both the hardware and:

software parameters. for the Henelec System
were deliberataly chosen té be compatibla with
'SD "Systems' CP/M formats. SB Systems would
appear to have most commerclut CP{M sofiware
svpilable.

: The Henelec syatem can be considered
In three pacts: the drives, the controlier
card and .Its assocciated software, and the
disk  contrcl software. A 268 way rlbban cablie
is rsqulred betwean the computer PI0. and the
FDC. cards. +5 and +12 volt suppiles ara mlso
reqial red by the FBC card, The 38 way ribbon

ceble between .the .FDC.card and the dulves may-

ba up to 3 metras in length, allowing: the
drivas to A ba run remotely from the computer.
In its slmplest form, the .FDC card may be
mounted In a convenient iocation within the
computar casa ar frame and draw its power from
the computer power supplles. Alternatively che
card may be mounted In the drive case if tLhe

diétance between  the computer and drive case.

Is . kept to 8 minTmum (cable not to exceed 1
metre), The Henelec system is available In two
distinct vars!ons. o
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The 'Eloppy Tape Recorder!
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The "Floppy tape recorder' software Is
deslgned to be used wlth MNascom microcomputers
and uses the drives, the controiler card {with
1ts software) and a- simpie 'Disk Operating
Svstem called D-DOS which runs under NAS-SYS.
Its purpose is to replace the existing Read
Write |cassette tape commands aval lable from
the monitor, and Read and Write data to the
nstead. This gives an approximate 100
Increase in spesd (compared with a
Nascom| 2. running at 1200 BAUD). D~P0OS daes not
any disk management routines, and the
Intended to organise the disks in much
the same way he  would previously have dona

at the machline codarprozrammor, and - provldes
se for a more elaborate DOS which the
y wish to write. ‘A fully commented
iisting is ~supplled which describes how the
disk routines are accessad and how ertror
condltions are handled. -

The FDC software Is Iocated at B8OOCH
and the D-DDS8 at. BWOOH, the total softwsre
belng 2K tong: This VYocation was chdsen as
this i3 space set aslde for enhancemets to the
Hascom|aperating system, The orl;lna!’ mamor y
map of the Nascom i3 not alttered in any way,
and a1} the features of the Nascom remain
unchanged.

U-D0S supports four commands:

R 1173 | 8a tt s5 dd

.Read, starting at address <llll>, {as>
" sestors, starcfrig at <tt> ‘track  <as)
sector, from <dd> drive.

W FFFF tEtt tt ss dd

Write, starting from address <ffff> to
address <tpeed, to disk starting at
{tt> track {ss) sector or drive <dd>.

N Return to NAS-SYS.

Fo Format a disk,
The .commands ars fully valldetad and
In the svent of an error, -prompt the user for
the “correct entry. After a Write command,
D=-DGS -reaturns the humber of sectors savad, and
the start address of the next free track and
sactor, Thls informetion simptifies .the task
3{ gkeaplng track of the data stored on the
sk. :

0-D0S_is suppied, and D-DOS Is supplied in 1
2708 EPROM. .

Full CP/M system

Being a 280 based svstem, the HNascom
lands |itself to CB/M. CP/M is a ‘de facto!
Industrial and business system monltor. -in
many ways thls monltor is not as good as the
Nascom| monitors, but what It toses (In lts
operationai atfectivenass ‘is more than mad¢ up
by lts| disk management routlines, Quantities of
professional software are available to run
under CP/M, and much 'off the shelf' buslness
software is also avaliable.

. The memory map of. the Nascom Is not
sultable Tor CP/M as It stands, as CP/M
requl res that tocatlons O0H to 4OOGOH {minfmum)
be avaljable as program space. The Nascom
monltor, video and workspace gurrently occupy
tha bottom &K of memory. This problem Is
easlly overcome In 2 Nascom 2 by ustng a new
™MD’ PROM. Using CP/M with Nascom 1 requlres.
minor hardware modificatlons to be made (these
can bhe incorporated on the buffer board),
detalls are Included, but components are not

Full -documentation énd 1istings of"
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supplied 35 part of the Henelec systems. in
either case after converslon, !t 1s a simple
matter to swltch the Nascom back to *normalf.
The memory map chosen for Mascom using CPX Is
as follows:

EFFF Top of RAM ) Space allowed

£cog . Workspace (redundant) } for 2 possibile
£§09 Video RAM ) 80 x 25 video.
F400 FDC EPROM

FO00 - CBOS-S (simple boot, . sed SY5,C0M)

“ . - i

z Transtenc RAM

0000 :
This atlows & GOK CP/M to be lmplemented.
Those famitlar with CP/M w!1? know
that normally only 0,5K i3 allowed within EP/M
1.h  for the CBI0S, but .Nascom with |ts memory
mapped video and software controiled kevboard
requires considerably more memory space than
this, IF the fult versatiiity of the WNascom Is
to - be retalned, Therefore, unlike normal Ce/M
systems,. the Henetec CP/M based system uses
two  CBl0Ses. Therm Is a simpte '‘boot icader!
In EPROM at Tocation FOOOM which loads in the
CP/M system and glves simple CBIGS control.
ftems such as the tist device, punch and
reader, [/0 byte, etc, are not supported. The
CP/M may optionally load-a special 1.3K disk
based self locatlng C8I10$ called SYS.COM which
gives full CBI0S support. : -

5YS.COM

TRETHRM

If only NAS-SYS were rewrftten to run
under CP/M, and then existing programs further
adapted to run under the modifled HAS-8YS,
true CP/M compatibility would ba. lost, ‘as the
HAS<5YS- monitor is ‘pecellar' to the Nascom,
and programs written to run under the TCP/M
NAS~SYS' would only be compatibie with others
Hascoms running. 'CP/M NAS-SYS?'. To this end
8YS.C0M- has .been speclally wrlitten for the
Henelec systam by Richard Beal, the avthor of
B-BUG, NASBUG T4 and the NAS~SYS monitors.
8YS5.COM Is a fully fledged CBIO0S, supporting
paripheral " devices such as. serial printers

with bendshske, Centronlcs parsliel printer-

interfaces, tape punch and reader, ete. Ful)
NAS-SYS 3 type - repeat keybosrd support is
Incorporated, and also the NAS-SYS screen
edlting features (aithough at present not many
CP/M  programs support this). SYS.COM Ps fully
trangparent to the user and te the CP/M, so
that full caompatlbility with other CP/M based
software Fs ensured. 2.5K has been 8)lowed for
SYS.C0M, of which approximateiy 1.5k has beeh
used. This allows the user o utilize the
remainlng permanent space for such |tems as
apeclal purpose print handiers for ths L&Y
dovice, etc, A commented source Ilsting ls
suppited with the TP/M, and a3 disk of the
source sultable for the H¥ACRO-~30 assembier
wlVi be wade available to those wishing to
tallor the SYS.COM ¢o z specific applilcation.

Becouse SYS,.COM Is aliowed an additiénmal 2K

(plus the -existing 0.5K within {P/M), the
maxtmum size CP/M which can be Impiomantad
when S$YS.COM is In use, is 58K,-

Az an ald to screan edliting a dfsk
based verslon of the Nascom text editor,
HASPEN; will ba avallable soon. This new
enhanced version of NASPEN with full disk
support, can be used In place of ED.COM t(which
Is normally suppliaed as parr of the CP/M
gnckage) and is fully compatible with- ED.COM

Hes. - R

The CP/4 1.4 packaga 1s supplled in
Its standard form from Digital Research and
Inctudes the cold start loader and CEIOS . Jump

tsble. The CP/# Is suppiled complete with the
Digital Research documentation. The CP/M disk
alsa contalns SYS.COM and a disk formating
routine, FORMATL.COM, FORMATLI.COM replaces the

. format routines supplled with the CP/I as this

format routine is more avpllcable to cur form
of |FDC control, - . . .

The Drives

MW . . R
: ‘The drives are suppllied o a. dua)
drive stand-azlons’ steel case, finished . ip
bisck and mushroom ‘'hammer flinish' paint,
Where one drive I's supplied, the posltlion for
the second drive 1Is . blanked off wlith. &
matching caver plate. The case contains its
owrt regulated +12 and +5 ‘volt malns  power
supply adequate for two drives. Connections to
the drives [s made using a wstandard 34 way
vlbbon cable and plug which enters through a
slot at the back of the casd, allowing simpie
and tTdy 'daisy chainihg' of the drives. " .

Drive speciflcatlois

270-250 V AC. T

Mains Input :
) &5 W (ruaning}
15 W (standby)
Pisk drive - Partek 250 serles
Disk slze 5.25"
Deta rate 125K bits/sec

Unformattad capacity 218K ° bytas
Fformatted capactty 181, 28K bytes
fFormat Single denslity

‘ - double sided

I1BM Tormat .
Z sides, each aof )
35 tracks each of. . .
18 sectors :
. 128 bytes/sector .
Urive start up time 0.5 second ’
Inter track settling loms |
Heagd 1oad time 50 m§$ "~ L
Matertal & finlsh '~ Two plece steel i
constructlicn, black
and -mushroom . hammer
finish paint

Floppy Disk Controller Card ~ o
aarm T e Er T P :
The FOC card ls bdsed on the Wastern
Digltal WP1772 floppy disk controller chip,
The 1771 Is controlled by “slgnals from 'tha
peripharal ~input/output cdevice fitted to'the
omputer bus, 16 bi-directional Tines are used.
total, § for data transfar and & for
rol signals, Floppy disk €iming Is derived
an on board 3 MHz crystal controlied
tlator which Is divided to the appropriate
uvencles. input and output te the drives ts
y buffered. Decoding ls provided for up to
g drives, and a further decode is provided
side select. These decodes can be gated
ther 1f required to provide single sided
coding for up to ‘'slx drives. A hardware
i~ aut® of approximately % saconds ‘ls-
ided to obtaln optimum drive and media
. Provision ts made on the printed circult
d for the Incluslon of a- separate ‘data’
' sapavator for use with 3" disk systemg.
ections to the FDC input is made throuih a
standard 28 way 0.1" pitch conpecter, and
output o the drlves Is through & similar 3%
way| connecior. Power supplles of +5 and +12
volts are required; dad are termiviated on plns
on |the printed circuit card. No ~5 volt power
supply ts requlred, as thi§ I{s generated
internaity. This feature has been provided as
5 yolts s not normally available from the
disk drive supplfes, and this provision allows




the card to be mounted In the

required.

The double slided, plared through

printad clroult card

drive case if

hale
ls 11 x 11 cms sguare

with four mounting toles, meking it ideal Ffor

mgunting wlth
Alternatively,

the computer
the card may he mointed on 2

casg or frame.

prototyping card {which ceuld aiso Incorporate
any naccessary PIO and decoding) In the event

that
computeyr bus

Speclfications
AN AS ORI S A

Controlier chip
Input/output

Internat clock

32X, numbar of drives
Time ocut

Haad ltoad tlmer

Chip complamant

Powar requlrement

Feb alze

Peb ftype

F&%¢ seftware

softwara locations

Sundries
BV O NE A 3 B me T

An THDE PROM
sacn prepered {ov  the
maximum advantage ‘to

mamory layout within the

the user wlshed to mount the card on the

D771

18 pi-directionat
1ines totai

§ for aate,

8 for contrel

41! tines present nu
more than 2 LS TTL
Toacs

8 Mz, divided Lo 2MHz
for §" drives

divided to IMHz for
5.25" drives

3, with sides select
dacode

5 seconds aftker
cascacion of R/W
activity

50 mS

1 £S1 NMOS

2 M5 TTu

% 881 TTL

+5 veit at 80mA

+id volt at 2mh

11 x Il ems

fmourtling holes on
10.2 ~m ctrs)

Fibre giass, doubla
sided, plats through
finte with soltder mask
8.75K written In 80RO
code, Suitadble for 280,
088 and 4085, with
processor cycle tlmes
af 90Gns$ tc 250n$

(& - & MHz}

BGouH (D-00s)

FHa0s (oR/M)

wxiind  'M2KD/CPR has
Hascom 2 (0 enable

‘29 taken of the CP/¥
Mascom memdry map.

This is decoded as follpvs:

/¥ vidso

0080 } Existing NAS-SYS
0800 } Existing Video
£800 } Alternative CP
F00Q T CP/M eold start
F300 )} CP/M video

coba

(1]

EQDQ } Coupled with E208, FNOC and F3RG,
regtores Nascom Basic

This layout was
the Nascam

"D ?
PROM. Decoding for the
from the

mamory board decoding, and

choser:, 33 It allows

to ba converted from GF/M bsck to
tee 'normal' form by simnly
1ink ptuz, without chaaging the new 'MD'

substitucing the

derived
ls &

Mascom 1 s

11ttle more complicated. .

Cables for the Hemalec system are
provided, the 26 way ritbon cabie is 1 metre
long, terminated !n 20 woy conpectors suitable
for the Nascom 2 and fOC card, Cables for
Hascom 3, and cabies of dlfferent ‘engths are

avaltlable ro order. The 34 way

ribbon cable

cormecting the FOC to the drives is terminated

with
carg at
connectors,
other

2 34 way 0.1" plug sultable for the FRC
one end and, normaily, two drive
1S cms spart are praovided at the

end. The drive cable |Is onormally 2

watfes long. Different cabie lengths and plug
conflgurations can be supplied to order.

end

Full
commise

documentation for constructliag
toning the Henelec disk systems Is

provided,

The

Simpte DOS Kit
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The

The simplie DOS kit conslsts of:

Drive in doubie case and power supply
D=DGS EPZOM and documentatlon

EDC card, EPRONM and documentation

Fi0 to FOC connecting cable

FPC to drive connecting cable

fne additional drive may be fitted In
the case, and one further drlve may
be accomodated as required.

ChR/W Kit

BRARCEUARE AN

The CB/M kic consises of:

i brive In double case and power supply

1 CR/A 1.4 disk with SYS.COM,
FOMMATI.COM, CR105-S EFRUM and
documentation

1 FOC card. EPROM and documentatlon

1 NIMD/CPM RAM decodar PROM and ‘MDY
link piug

1 Pi0 to FDC conpnectling cable

3 FOC ¢o drive connecting cable
One additclomal drive may be fitted in
the case, and one further drive may
be accomodated as reguired.

frices

SR N ARS

1 doubic sided disk drive Fitted in .

dunt case with power supply . . 305.00
FDC |card, EPROM (stata $~-DOS or CPIM)

and documsntatlon - e e e s . 75,00
o005 EPROM and documentatlon « o« e« 12.50
GP/R 1.4 with 5YS.C0OM, FORMATL.COM,

CRBIOS-$ EPROM and documentation . . . 78.00
NIMD/CPM PAOM . o ¢ . 4 4 a v e e s e 5.00
PIO (to FDC cable ., « + ¢ « o ¢ o = o o n.50
FBC |to drive casble . . . . . . - 13,95
Poub'e sided Pertek driwve On Ic° own . 205,00
special prives for complete buflt systems,
Single drive 0-0D0S version . . . « . « 380.00
Single deive CP/W verslion e« - o+ = o 450,00
Double drive CP/M verslon s s .+ « . 850,00

v Prices are subject to change wlthout
notlce and are gyoted enclusive of VAT at the
rulfng rate.
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