THE HENELEGC DISK SYSTEMS
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The Henelee disk system is deslgned to
provide an economical answer to bulk storage
on microcomputer systems, The disk controlier
card, measuring 11 x 1l cms was commissioned
by Henry's Radio and is whoily UK designed.
Further, it was designed to be totally bus
Independent. Although designed with the Nascom
range of microcomputers in mind, the Henelec
disk  controlter card and lts  attendant
software (with minor modiflicatzions) can be
used with any other 8080, 8$08% or Z20 based
computer system provided that an uncommitted
peripheral Inputfoutput devica, such as the
80 PI0 is avallable. The disk cantroller card
Is compatible with normal TTL levels, and as
such could be used with processors other than
the 280 8080 serles, although the controlling
software would have to be rewrltten. There are
ro plans to offer this facillty at present.

The format used {n the Menelec disk
system ls 1BM compatibie ‘double sided/single
density' using Pertek 250 saries $.25" drives
using two sides each of 35 tracks, each track
consisting of 18. (128 byta) sectors. The
herdware I3 lnterna?ly decodad for use wlth
the double 'sided drives, the two sides being
selected [n sequence, such that the drive
behaves  as a single sided drive of 70 tracks.
The hardware and software may be upgraded for
use with 8" drives, Although the Henelec
system uses Pertek drives, most other standard
drives of . other manufacture can be used. Tha
single density disk format wss chosen as by
for the most commercial software is avallable

In this format. Singzia density has béecome an

'Industry software. standard’, unfortunately no
such standard exists for double density format
systems. Although at first thought to be
attractive, double density format wes flnallv
disregarded on three grounds. Cost, lack of
software standards, and desplte the rapidly
Improving technology, undlispelled doubts about
the overall data Integrity of double density
systems. The Henelec system is designed to be
attractive to the home user becsuse of its
comparatively low cost, and to the Industrial
and business user because of [ts adherence to
aiready sccepted software standards. It is
Important to note that both the hardware and
software parameters. for the Henelec System
were daeliberately chosen to be compatible with
'sD Systems' CP/M Formats. SD Systems would
appear to have most commercial CP/M software
avatlable.

i The Henelec system can be considered
in threée parts: the drives, the controlier
card and [ts assocciated software, and the
disk contral software. A 26 way ribbon cable
Is requlred batwean the computer P10 and the
FOC ‘card; +5 and +12 volt supplles ara also
requlred by the FDC card. The 38 way ribbon
cable between the FDC.card and the drives may
be up to 3 metres in Jlength, allowing- the
drivas to  be run remotely from the computer.
In its simplest form, the FDC card may be
mounted in a convenient location within the
computar case or frame and draw its power from
the computer power supplles. Alternatively che
card may be mounted In the drive case If the

distance between the computer and drive case.

Is kept to a minimum {cable not to exceed 1
metre). The Henelec system is available In two
distinct veralons.

i

The ‘Floppy Tape Recorder!
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The 'Floppy tape recorder' software Is

deslgned to be used with Nascom microcomputers
and uses the drives, the controller card (with
1ts software) and a2 simple 'Disk Operating
Svstem' cailed DB-DOS whilch runs under NAS~SYS.
Its purpose Is to replace the existing Read
Write cassette tape commands avaltable from
the monltor, and Read and Write data to the
disk Instead. This gives an approximate 160
times {Incresse in speed (compared with a
Nascom 2 running at 1200 BAUD). D-DOS does not
contaln any disk management routines, and the
user is Intended to organise the disks in much
the same way he would previously have done
using cassette ‘tape. 0-DDS Ts Dr!m&rtly aimed
at the machlne code programmer, and provldes
the base for a more elaborate DOS which the
user may wish ¢o write. ‘A - fully commented
iisting Is supplled which describaes how the
disk routines are accessed and how arrcor
condl tions are handled.

The FDC software Is Iocated at BOOOH
snd the D-DOS at BYODH, the total software
belng 2K long. This JYocation wag chdsen as
this Is space set aslde for enhancemets. to the
Nascom operating system. The orliginal memory
map of the Nascom |5 not altered in any way,
znd a2ll the features of the Nascom remain
unchanged,

0-DOS supports four commands:

R ITIY aa tt 55 dd
Read, starting at address <!lll>, {aa>

T sestars, startfrig atv {tt> ‘track <ss)
sector, from <dd} drive.

W FFFFf ettt tt ss dd ~
Wrice, starting from address <fFff> to
address {ttttd, to dlsk starting at
{tt> track {ss) sector on drlve <dd>.

N Return to NAS-5YS.

Foo Format e disk,

The commends are fully valldeted and
In the svent of an error, -prompt the user for
the correct entry. After a Write command,
P-D0S -returns the humbar of sectors saved, and
the start address of the next free track and
sactor, This Information simptifies the task
of ‘keaplng track of the data stored on the
disk.

. Full documentation and 1llistings of

0-p0s is suppliad, and D-DOS is supplted in 1

1708 EPROM.

Full CP/M systam
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Being a 280 based system, the Nascom
lends ltself to CP/M. CP/M is 3 ‘de facto!
tndustriat and business system monltor. In
many ways this monitor is not as good as the
Nascom monitors, but what (¢t losas in {ts
operational affectiveness 'is more than made up
by {ts disk management routines. Quantlities of
professionat software are avallable to run
under CP/M, and much 'off the shelf'! business
software is also avallable.

The memory map of the HNascom s not
sul table for CP/M as 1t stands, as OP/M
requl res that locatlons O0H to 4000 (minimum)
be avaljable as program space. The Nascom
monltor, vidao and workspace currently occupy
the botrtom 4K of memory. This problem s
easfly overcame In 2 Nascom 2 by uslng a new
IMD'  PROM. Using CP/M with Nascom 1 requires.
minor hardware modifications to be made (thase
can be Incarporated on the buffer board),
details are Included, but components are not



suppllied as part of the Henelec systems. in
either case after converslion, tt Is a simple
metter to switch the Nascom back to "hormal®.
The memory map chosen for Mascom uslag CPM  Is
as follows:

EFFFP Top of RAM } Space allowed

+CO0 . Workspace {(redundant) } for a possible
£8400 Videa RAM ¥ 80 x 25 video.
ExQ0 FDC EPROM

FO00 . CBIOS-S (simple boot, ses SYS.COM)

Transtenc RAM

0oG0
This allows 5 GOK CP/M to bhe Implemented.
Those familiar wlith CP/M will know
that normally only 0.5K {s allowed within CP/M
1.4 for the CBIOS, but Nascom with 1ts memory
mapped video and software contreiled keyboard
requires considerably more memory space than
thig, I the ful! versatiliity of the Nascom is
to - be retalned. Therefore, unliks normal CP/M
systems, the Henelec CP/M based system uses
two CBI0Ses. Therz Is a simple ‘boot locader'
in EPROM at Tocation FUOOM which loads In  the
CP/M system and gives simple CBIOS control.
[tems such as the 1tist device, punch and
reader, 1/0 byte, atc, are not supporied. The
CP/M may optionally load a special 1.5K disk
based self locating C8I05 called $YS5.COM whieh
gives full CBIOS support. :

SYS.COM
a2 3-F-1-3.4

if only KAS-SYS waere rewrftten to run
under CP/M, end then existing programs further
adapted to run under the mod!fied HAS-SYS,
true CP/M compatibitity would be lost, ‘as the
HAS=5YS" monitor is ‘pecuilar' to the MNascom,
and programs written to run under the 'CP/M
NAS-SYS' would oniy be compatibie with other
flascoms runaing. 'CP/M NAS-SYS®. To this end
SYS.C0M has .been speclally wrltten for the
Hznelec system by Richard Bep!, the acthor of
B-BUG, NASBUG T4 and the HAS~SYS monitors,
SYS.COM Is a fully fledged CBIOS, supporting
paripheral  devices such as serial pripters
with handshake, Centronics paralle? printer
interfaces, tape punch and reader, ste. Full
NAS-SYS 3 tvpe  repear keyboard support is
Incorporated, and also the HAS-SYS screen
editing features (although at present not meny
CP/M  programs support this). SYS.COM is fully
transparent to the user and te the CP/M, so
that full compatibility with other CP/M based
software I's ensured. 2.5& has been allowad for
§YS.C08, of which approximately 1.5K has been
usad. This allows the user €0 utilize the
remalning permanent space for such {tems as
apectal purpose print handlers for the LST
davice, etc. A commented source ilsting is
supplted with the ' TP/H, and a disk of the
source suitable for the MACRO-80 assembler
wiVl be made avaliable to those wishing to
tallor the SYS.COM to & specifle application.

dacause SYS.COM 1s aliowed an additicnal 3IK -

(pius the existing 0.5k within CP/M), the
maxlmum size CP/M which can be Impliementad
when SYS.COM Is in use, is 58K.-

As an aid to screen editing a disk
based version of the Nascom taxt sadltor,
HASPEN, will be avallable scon. This new
anhanced verslon of NASPEN with full disk
support, can be used in place of ED.COM {which
!s normally suppliied as psrt of the CE/M
gackage) and is fully compatible with ED.cOM

ilas.

The CP/M 1.4 package 1s supplled in
Its standard form from Digital Research and
Inctudes the cold start loader and CBIOS  jump

table. The CP/M Is supplied complate with the
Digital Research documentation. The CP/M disk
alsc coptains SYS.COM and a disk formating
routine, FORMAYTL.COM, FORMAT1.COM replaces the

 format routines suppliied with the CP/14 as this

format routine is more appllcable to our form
of FDC control, _ o

The Orives
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The drlves 4are suppiled in & dual
drive stand-zlone steel case, finished .In
black and mushroom ‘hammer finish' paint,
Where one drive {s supplied, the positlion for
the second drive s blanked off with a
matching cover plate. The case contalns lts
ownt regulated +12 and +§ ‘volt malns power
supply adeguate for twe drives. Connections to
the drives [s made using a standard 3% way
ribbon cable and plug which enters through a
siot at the back of the case, aliowing simplia
and tidy ‘dalsy chaining® of the drives, '

Drive specifications
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Mains Input 220-25C V AL T
' 45 W {running}
15 W (standby)

Disk drive " Pertek 250 serles
Disk slze 5.25"
Deta rate 125K bits/sec

Unformatted capaclity 218K bytas
Formatted capaclty 16%1,28K bytes

Format Single density

double sided

IBM format ,

2 sides, easch of

35 tracks_ each of . .

18 sectors

128 bytes/sector’
Brive start up time 0.5 second = -
Intar track settling 10 m§
Head 1oad time 58 m$

Materfal & finlsh Two plece steel
constructlicn, black
and mushroom . hammer

finlsh paint

floppy Disk Controller Card
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Tite FOC card ls bdased on the Western
Digitat Wp1771 floppy disk controller chip,
The 1771 Is controlled by "signals from 'the
peripharal  input/output device fitted to the
computer bus. 16 bi-directional iines are used.
in total, 8 for data transfer and 8 Ffor
control signals. Floppy disk fiming Is derived
from an on board 8 MHz crystal controlled
osclitator which Is divided to the appropriate
frequencles. input and output to the drives Is
fully buffered. Decoding {s provided for up to
three drives, and a further decode is provided
for slide select. These decodes can be gated
together 1§ required to provide single sided
decoding for up to ‘slx drives. A hardware
*time” out® of oapproximately 5 seconds Is”
provided to obtain optimum driva and medla
Pife. Provision Is made on the printed circult
board for the Incluslon of a- separate 'data®
sync' saeparstor for use with 8" disk systems.
Connections to tha FDC input s made through a
standard 25 way 0.1" pitch comrector, and
outpur to the drives Is through @ similar 34
way connector. Power supplles of +5 and +12
volts are required, and are termiriated on plns
on the printed clrcult card. No -5 volt power
supply 1s requlred, as thig (s generated
internally. This feature has bean provided as
-5 volts is not normaily available from the
disk drive suppllies, and this provlsion allows



the card to be mounted In the: drive case If
required.

The double slded, plated through hale
srinted clreult card 13 11 x 11 cms suuare
with four mounting holes, meking it ideal Ffor
maunting with  the computer case oy {rame.
Alternatively, the card may he mounted on 3
prototyplag card (which cculd aiso Incorporate
anv naccessary Pl0 and decading) {n tha avent
that the user wlishad to mount the card en the
computer bus

Speclfications
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Controlier chip Wo17 7%

input/autput 1€ pi-direcrional

fnes toia?
§ for amte,
8 for control
1! iines present no

movre chan 2 LS TTL
Tosds

fnternal clocic B Mz, divided to 2sMHz
for §Y drives
dividaed to IMHz for
5.25" drives

c3x. number of drives 3, with side select

dacode

5 seconds after

cescation of R/W

activivy

Faad load timer 50 m§

Chip complamaent 1 681 NMOS

2 MSK TTL

5 881 TTL

«% voit at E0mA

+i% volt at 2md

Time out

Power requlrement

Feb stze 1% ¥ %1 ems
{mourting hwles on
16.2 ~m curs)

Peb type Fibre zTass, <doubie

sided, plate through
finte with solder mask
S$.75K written In BOBO
code. Sultable for I8¢,
5830 and 4085, with
processor cycle times
af 500ns te 254n§

{2 - & MH23

LU0y (D-0N8)

Fh0k (CRM)

3 zeftware

fufrware locatlions

Sundries
SRR TIDS

Ann THMDY SROGM  czlixd  ‘HIND/CPMY' has
Lecn prepered {or  the Nascom 2 (0 enable
maximum advantage ta 32 taxen of the CP/M
mamary layout withia the Maucom memdry map.
This Is decoded 2s follovs:
13115 1] } Existing MiS-S¥S

0800 } Existing Video

ES0Q } Alternative CP/M video
FOO08 } CP/M cold stert

Faog } CP/ video

cota
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£000 ) Coupled wlth £38¢, FDOC and F3RG,
regtores Nascom Hasie

This tayout was chosern, 83 it allows
the HBascom to be coaverted From CF/M back to
ttg "noemal form by simply  substituiing  the
TMD' 1ink ptug, without cheaging the new 'MD'
PROM. Decoding for the Mascom 1 is derived
from the mamory board decoding, and s &
11ttle more compiicated.

Cables for the Hermglec system are
provided, the 26 way rition cabie is 1 metre
long, terminated In 20 woy connectors sujtabiz
for the Nascom 2 and FDC card., Cables for
Hascom 1, and cabies of dlfferent ‘engths arg

gvaltable to order. Tha 34 way rihbon cable
connecting the FDE to the drives is terminated
with a 34 way 0.1" plug sultable for the FDC
card at one end and, normaily, two drive
connectors, 1% cms mpart are provided at the
athaer end. The drive cable |1s normaily 2
setres long. Different cabie lsngths and plug
configurations can be suppllied to order,

Full documentation far constructiag
zgnd commliscioning the Henelec disk systems s
provided.

The STmple DOS Kit
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The simple 005 kit consists of:

Drive In doubie case and power supply
D-DUS EPROM ond documentation

EDC card, EPROM and documentation

F10 to FUC connhecting cable

FOC to drive conanecting cabie

One zadditional drive may bg fitted In
the c¢ase, and one further drive may
e accomndated as requlred.
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The CP/M Kit
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The CP/M kit consists of:

Brive In double case and power supply
GesY 1.4 disk with SYS.COM,
FORMATI.COM, CRIDS-S EPROM and
documentation

FOC card, CPROM and documentatlion
RZMD/CPM RAM decodaer PROM and 'MB!Y
iink plug

Pig to ¥B0 connecting cable

FOU to drive connecting cable

Une additlional drive may be fitted in
the case, and one further drive may
be accomodated as regulred.

ey
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fFrices
1 Joublc uslded digk drive fiited in

dual case with power supply - . 305.00
#0C card, EPROM {(staitce D~-D0S or CP/M)

and documentacion PO c e a e . 75,00
¢~N05 EPROM and documentatlan . . . . 12,50
CP/M 1.4 with SYS.COM, FORMATL.COM,

CRIOS-5 EPROM and documentation . . . 78.00
NIMDACPM PROM e e e e e e e e $.00
PIO to FDU cable L o o v v = 0 @ » o o 4.50
FBC toe drive cable . . . « s e & « « 13,85
Poubie slded Pertek drive on Its own . 205,00

Special nrices for complete bublr systems.

tingle drive B-DOS version . . . . . « 380.00
Single drive CP/W4 version e v s s . 850,00
Pouble drive CP/M verslon v s -+ s o« 850.00

Pricaes are subject to changs wlthout

notlce and are guoted exclusive of VAT at the
ruling rate.
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