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FARNELL kW AUTORANGING POWER SUPPLIES

Compact, lightweight and efficient switch mode power
supplies

for bench or rack mounting in manual or systems
appiications

Fast remote programming speed

Autoranging output

Constant voltage, constant current

Operating modes:
Local or bus control
Remote programming
Remote sensing

Auto parallel

Auto series

Auto tracking

Ten turn voltage and current controls

Digital display of voltage, current, over voltage sefting and
status flags

Bar graph indication of voltage/current capacity

Front panel adjustable over voltage limit

Front panel output enable switch

Current monitoring output

@ opfion provides:

Bus control of voltage and current
Bus measurement of voltage and current
Clear LED indication of bus control, listen, talk, SRQ

The Programmable AP Series

\
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-]




NUMBER 1

* OUR UNIQUE DIGITAL IC TESTER WILL
TEST OVER 1000 DEVICES FROM TTL,
CMOS, MEMORY AND INTERFACE
FAMILIES.

* SIMPLE KEYPAD OPERATION MEANS NO
NO COMPLEX PROGRAMMING OR SETTING
UP.

* “CHIP-SEARCH” FEATURE ALLOWS
IDENTIFICATION OF UNKNOWN,
UNMARKED OR HOUSE CODED DEVICES.

* PRICES FROM £573.00.

The A.B.I. Digital IC Tester

NUMBER 2

SEE US ON * 16 CHANNELS, 10 MHZ.
STAND 446 AT THE » EXTERNAL OR INTERNAL CLOCK WITH
ALL ELECTRONICS VO QUALIFIER INPUTS.
SHOW, OLYMPIA " TRiGGER PATTERN SELECTION.
APRIL 30, * VARIABLE TRIGGER POSITION.

TS TAURCH e peamecinay wo o
OF THIS NEw * PRICE, COMPLETE WITH ALL PROBES AND

PRODUCT CLIPS — £439.00.
The A.B.1. 16 Channel Logic Analyser
A.B.I. ELECTRONICS LTD., TELEPHONE:
UNIT 21, (0226) 751639
ALDHAM INDUSTRIAL ESTATE,
WOMBWELL, TELEX:
BARNSLEY, 547376 CEAG G (FOR A.B.L.)

SOUTH YORKSHIRE S73 SHA

CIRCLE 72 FOR FURTHER DETAILS.
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Printer buffer
by M. Catherwood

General-purpose
computer board can be
programmed to hold text
for printing so that your
microcomputer can be
freed for other tasks.

27

Channel code and disc
format
by J.R. Watkinson

This installment in our
Compact Disc series is
the first of two covering
eight-to-fourteen
modulation, eye patterns,
sub-codes and error
correction.

31

The post-war stride
into aerospace
by R.E. Young
Third in an eight-part
series that sets out to
probe the hidden
strengths of Britain’s
‘total engineering power.

REGULARS

’

37

Electronic altimeter
by Frank Ogden

Design uses pressure
transducer to act as
vertical speed indicator
as well as altimeter.

43

Automatic enlarger
timer
by J.L. Linsley Hood

Time-consuming use of
contact strips is avoided
by sensing reflected light

from bromide surface.

47

The new logic symhols
by lan Kampel

Practical aspects of
implementing new
international standard for
logic symbols.
Third and final article
gives practical.

59

Look after your sealed
nickel-cadmium cells
by Rod Cooper

A rigorous discussion of
failure modes with
suggestions for avoidance
tactics, in two parts.

63

Sampled-data servos
— a new analysis
by D.M. Taub

Prior to computing servo
performance Dr Taub
considers the reverse of
the sampling process:
conversion from a
sampled-data signal to a
continuous signal.

67

DC supplies from ac
sources
by K.L. Smith

Constructing a stabilized
power supply

73

Power supplies

An introduction to bench-
type units, with tips for
the first-time buyer and a
tabulation of what'’s
available.

6

News commentary
A standard for lans?
Alice through the cash
nexus
Automatic route planning
uses CD
ITEC for the blind
In brief. . .

13

Communications
commentary

17
Feedback
Logic symbols
Campaign for real a.m,
Liquid crystals
DC supplies
Basic physics

24

Events
Round-up of lectures,
colloquia, and
conferences during May

53

Circuit ideas
Shaft encoder interface
Divide-by-n clock circuit

6800 peripherals with Z80
One-in-n way latch

83

New products
GPIB for Apricot
Low-cost logic analysers
8088 trainer
Bug hunter
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Front cover shows
John Linsley Hood’s
automatic enlarger
timer, featured on
page 45. Cover design
by Phil Brooker;
photography by
Kenneth Crook.

NEXT MONTH

David Stonebanks shows
how to improve
performance of cassette
recorders with the BBC
micro and details an
alternative method.

Design for a video
camera and computer
interface stores eight
picture elements from
each scan line at a time,
reducing the time for
storing a picture by a
factor of eight.

High-performance helical
antenna covers the whole
70cm amateur band
though it can be readily
adapted for other bands.
Using easy-to-obtain
parts, it forgives minor
inaccuracies and gives
true circular polarization.

Circuit ideas include
automatic inverter switch-
on, easy-to-read
hexadecimal display, and
over-current trip circuit.
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BBC Micro Computer System
BBC Computer & Econet Referral Centre

BBC Computers:

Model B: £299 (a) B+DFS: £346 (a)

Model B+Econet: £335 (a) B+Econet+DFS £399 (a)

ACORN 10 Mbyte Hard Disc £1300 (a)

ACORN 2nd Processors: 6502: £175 (a) Z80: £352 (a)
TORCH UNICORN: Z80 Card: £275 (a) Z80 Disc Pack: £650 (a)
UNICOMM Communications Package: £159 (b)

20 Mbyte Hard Disc+400K Floppy: £1950 (a)

We stock the full range of ACORN hardware and firmware and a very wide
range of other peripherals and firmware for the BBC. For detailed specifications
and pricing please send for our leaflet.

01"208 1177 TECHNOMAT[C LTD 01"208 1177

PRINTERS

EPSON: RX80T £210 (a); RX80FT £220 (a); RX100 £345 (a);
FX80 £315 (a); FX100 £430 (a); KAGA TAXAN: KP810 £255 (a);
KP910 £359 (a) BROTHER: HR15 £340 (a); JUKI 6100 £340 (a).
GRAPHICS PLOTTER WORKSTATION Complete £490 (a)
Basic Plotter £270 (a); HI-Plotter £399 (a)

ACCESSORIES
EPSON Serial Interface: 8143 £28 (b); 8148 with 2K buffer £57 (b).
EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/FX80 Dust Cover £4.50 (d)
EPSON Ribbons: MX/BX/FX80 £5.00; MX/RX/FX100 £10 (d).
JUKI: Serial Interface £65 (c); Tractor Attach, £99 (a); Sheet Feeder £182 (a); Ribbon £2.50 (a)
BROTHER HR15: Sheet Feeder £199; Ribbons — Carbonor Nylon £4.50; Multistrike £5.50 (d);
2000 Sheets Fanfold with extra fine perf. 9.5in. — £13.50; 14.5in. £18.50 (b).
BBC Parallel Lead £8; Serial Lead £7 (d).

BT Approved Modems
MIRACLE WS2000:
The ultimate world standard modem covering all common
BELL and CCITT standards up to 1200 Baud. Allows
communication with virtually any computer system in the
world. The optional AUTO DIAL and AUTQ ANSWER boards
enhance the considerable facilities already provided on the
modem. Mains powered. £129 (c) Auto Dial Board/Auto
Answer Board £30 (d) each (awaiting BABT approval)
Software lead £4.50
TELEMOD 2:
Complies with CCITT V23 1200/75 Duplex and 1200/1200
half Duplex standards that allow communications with
VIEWDATA services like PRESTEL, MICRONET etc. as well
as user to user communications. Mains powered. £62 (b)

SOFTY Il

This low cost intelligent
eprom programmer can
program 2716, 2516,
2532, 2732, and with an
adaptor, 2564 and 2764.
Displays 512 byte page on
TV —hasaserial and par-
allel I/0 routines. Can be
used as an emulator, cas-
selte interface.

BUZZBOX: Softyll ...... £195.00(b)
This pocket sized modem compiies with V21 300/300 Baud Adaptor for 2764/
and provides an ideal solution for communications between 2564 . .£25.00

users, with main frame computers and bulletin boards at a
very economic cost. Battery or mains operated. £52 (c)
Mains Adaptor £8 (d) BBC to Modem data lead £7

DISC DRIVES

These drives, fitted with high quality JAPANESE mechanisms are supplied in attractive steel
cases painted in BBC colour. The drives are fully Shuggart A4000 compatible. All versions of
drives are offered with or withoutintegral power supplies. Power supplies for dual drives are of
switch mode type and generously rated. All drives come complete with data & power cables,
manual and BBC formatting disc.

Single Drives:

1X100K 40T SS: TS100 £85 (b); PS100 with psu £125 (b)

1X400K 80/40T DS: TS400 £125 (b); PS400 with psu £149 (b)

Dual Drives

Stacked Version:

2X100K 40T SS: TD200 £175 (a); PD200 with psu £200 (a)

2X400K 80/40 DS: TD80O £275 (a); PD80O0 with psu £300 (a)

Plinth Version:

2X100K 40T SS: TD200P £195 (a), PD200P with psu £220 (a)

2X400K 80T DS: TDBOOP £295 (a); PDBOOP with psu £315 (a)

Industry Standard floppy discs with a lifetime guarantee Discs in packs of 10

40 Track SS DD £15(c) 40 Track DS DD £18(c)
80 Track SS DD £22 (¢) 80 Track DS DD £24 (c)
DRIVE ACCESSORIES

FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs ensures continued
optimum performance of the drives. £14.50 (c)

Single Disc Cable £6 (d)
10 Disc Library Case £1.80 (d)
30/40 Disc Lockable Box £14 (c)

Dual Disc Cable £8.50 (d)
30 Disc Storage Box £6 {c)
100 Disc Lockable Box £19 (c)

MONITORS

MICROVITEC 14in. & 20in RGB
1431 Std Res £165 (a); 1431 Ap std Res PAL/Audio £205 (a);
1451 Med Res £240 (a); 1441 Hi Res £389 (a);
2030CS Std Red £380 (a); 2040CS Hi Res £685 (a)
Plinth for 14in. Monitors £8.50.
Microvitec Monitors with TTL/Linear Inputs also available.

KAGA TAXAN 12in. RGB
Vision il Hi Res £225 (a); Vision lll Super Hi Res £325 (a)
Green Screens; KAGA 12G £99 (a); SANYO DM811 112CX £90 (a);
Swivel Stand for Kaga Green £21 (c)
BBC Leads: KAGA RGB £5 Microvitec £3.50; Monochrome £3.50 (d)
SANYO CD 3125 NB 14in. RGB Std Res £169 (a)

UVERASERS PRINTER BUFFER

UV1T Eraser with built-in timer and mains indicator This p(;lnter sh|are|n’buﬂer provides a S>{)“D|e Wag to
ift- i 1 upgrade a muitiple computer system by providing
zﬁ;;l;?:gllﬁ\e/g;: oravodiaccdentalexpasute greater utiiisation of available resources. The buffer

offers a storage of 64K. Data from three computers
ltcanhandle upto 5 eproms at atime with an average

can be loaded into the buffer which will continue

erasing time of about 20 mins. £59 + £2 p&p. accepling data until itis tull. The butter will automati-

UV1 as above but without the timer. £47 + £2 p&p. cally switch from one computer to next as soon as

“For Industrial Users, we offer UV140 & UV141 era- that computer has dumped allits data. The computer

sers with handling capacity of 14 eproms. UV141 has gﬁgslsrv?éﬂ'oars‘eu;(:g:mgngglees pLuEsE gﬂ:ggp&w{?&
abuiltin imer Both offer full built in satety features 7

UV140 £61, UV141 £79, p&p £2.50. provides. REPEAT, PAUSE and RESET tunctions

Integral power supply. £245 (a)
Cable set £30

ATTENTION

Al prices in this double page advertisment are CONNECTOR SYSTEMS
subject to change without notice. AMPHENOL TELEPHONE
ALL PRICES EXCLUDE VAT |D CONNECTORS EDGE . C?NI‘EECTORS CONNECTORS
i Speedbiock T way plug Centronics
Please add carriage 50p unless T8 ikl iaade S Bsecotl Eage CONNECTORS (solder 500p (IDC) 475p 4-way plug 110p
indicated as follows: ways  Plug  ‘acle Conn 36 way skt Centronics 6-way plug 180p
(a) £8 (b) £2.50 (c) £1.50 (d) £1.00 ! %p 8%  120p 0.1 0156 (solder) 550p (IDC) 500p 6-way rt ang.skt 160p
£ 1;35 :ggg ;2(5)5 2 beay fcommedore e R 24 way plug IEEE (solder) Flexible cable
2 < 10-way P =
ACORN IEEE INTERFACE 3¢ 200p  160p  320p | 2 12:way (vic 20) — 350p 475p (IDC) 475p 4-way 50p/m
B 0 220 190] 3404 b — 4 ki IEEE (sold:
A fullimplementation of the IEEE-488 standard, pro- % T oon e | 2 . - 1o 200";3({05(:) 500p(50 erl 6-way 72p/m
viding computer control of compatible scientific & 2% 25-way 25p  220p PCB Mtg Skt Ang Pin RIBBON CABLE
technical equipment, at a lower price than other sys- D CONNECTORS 2x 28-way (Spectrum)  200p = 24 way 700p 36 way 750p
tems. Typical applications are in experimental work CTO f:ﬂg;:g; = n—_ {eyimerre) .
in academic and industrial laboratories. The inter- N°9°' e s | 2x22way 150p  — GENDER CHANGERS e o By O
face can support a network of upto 14 other compati- MALE: Ay 2005 5009 25 way D type 20way  85p  S0-way  200p
ble devices, and would typically link several items of Ang Pins 120 180 230 350 | 2x50-way(S100conn; 600p  — M Mal £10 26-way 120p  6é-way 280p
test equipment allowing them to run with the opti- Solder 60 85 125 170 Mg:: {g F:rﬁale £10 DERS
mum of efficiency. The IEEE Filing System ROM is IDC 175,275 325 Fermala 1o Female o DIL HSEQ o
supplied £282 SPn T 100 140 210 380 EURO CONNECTORS 14 pin wp 100
Ang Pins 160 210 275 440 g';‘ g;i‘gy sl ) RS 232 JUMPERS 16 pin 50p 110p
I 1 290 : P P -
INDUSTRIAL PROGRAMMER G 195 529 378 o0 | 2x32wayAngPn  275p 320p 24 Single enaNiale £5.00 ;g - 2(5)p -
EP8000. ) Sttood 90 95 100 120 | 3X 32way StPin 260p 300p 24" Single end Female £5.25 pin 2
This CPU controlled Emutator Programmer is a pow- Screw 130 150 175 - 3X 32way AngPin  375p 400p 24" Female Femaie £10.00 24 pin 100p 150p
erful tool for both Eprom programming and develop- Lock IDC Skt A+ B 425p (2, oI £a.50 1 28pin 200p =
ment work. EP8000 can emulate and program all IDC SktA +C 425p : 40 pin 200p 225p
eproms up to BKX8 bytes, can be used as stand TEXTOOL ZIF For 2 X 32 way piease specify DIL SWITCHES MISC CONNS
alone unit for editing and duplicating EPROMS, as a SOCKETS 24-pin £5.75 spacing (A + B, A + C). 4-way 90p 6-way 105p 21 pin Scart Connector  200p
slave programmer or as an eprom emulator £695(a) 28-pin £8.00 40 pin £9.75 8-way 120p 10-way 150p 8 pin Video Connector  200p

TECHNOLINE VIEWDATA SYSTEM. TEL: 01-452 1500

Using ‘Prestel’ type protowls. For information

& orders — cvenings and weekends.



74 SERI 74273 2.00 415266 0. 0.55
scucs  [SEERNEERIE Y coc oo LINEAR IC COMPUTER COMPONENTS
: 74278 170 | oiSh80 190 | [4C00 070 aso [ ap7ser 1200 | wwrn 100 | TeasaM 075 P 8287 425 EPROMS MC14411  9.00 KEYBOARD
74279 0.90 7405283 o0 | 74C0¢ ! 090 ADCOB0S 1190 | Lm723 00 | TBA320 2.00 6.50 82880  11.00 MC14412 7.50 ENCODERs
g 74283 1.05 | 4069 0.35 AM7910DC  25.00 | LM7245CN  3.00 TBA9SO 225 10.50 8755  16.00 2516+5V  3.50 75107 0.90
. 74742 3.20 7415290 0.80 74C08 0.70 120 AN103 200 | M7 85 1C9108 5.00 350 TMS9903 25, 2516-35 550 75108 0.9 AY52376 11.50
. 74290 0.90 7418292 9.00 74610 070 0.55 AY-1-5050 1.0 LM741 0.22 TCA210 350 H 59903 25.00 5 . AY53500 7.50
0.30 7405293 0.80 . 0.55 AY-3-1350 350 | Lm747 0.70 2.50 12.00 TMS9911 18.00 2532 4.50 75109 1.20 C922
! 74293 090 74014 055 | AV38010 450 | wrs o0 | TCA2T0 380 550 | TMS9911 1400 | 2532 550 | 7510 o090 | 14 530
0.40 7415295 1.40 150 . - 740923 6.50
74298 1,80 40108 AY-3-B910 4.00 Lvgn 480 TCA940 175 2564 8.00 75112 1.60 4 .
0.40 | 74351 200 | 7418297 8.00 [ .00 190 | ay.3.8912 500 | LMig14 150 | ToAtol0  2.25 280P10 2.60 o folac - W
0.30 74365A  0.80 748298  1.00 110 CA3019A 100 | LM18o! 3.00 ! 280P10 2.50 5 75113 1.20
030 | Taasen oen | 745299 220 74032 9% | Gaxms  wo | Dwiew 250 Z80CTC 250 271g+égv 3,58 75114 140 R.T R
g . g A3046 0.70 LM1871 3.00 716— 5.5
030 | 74367A 0.g0 | /4LS32] 370 048 | Ca30s9 azs | LMz 300 ZSgAgLC 2;’05 5732 450 ;g:;‘? :ﬁ MC14411 7.50
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0.30 - 7408324 3.20 115 CA3086 060 | LM2o17 3.00 68BOIE 16, Z80DMA 7.00 | 2732A-30 6.00 | 75150P  1.20
0-50 74390 110 7405348 2.00 0.60 CA30B9E 210 LM3302  0.90 TMS4500 14.00 2732A-35 5.00 75154 1.20 L4
070 | 1393 120 | Jire3se 20 a0 1] Sajsaac’ Razshflylusscs TMS9901 500 | 276425 450 | 75159 2,20
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5 740803 0.24 7418367 052 74C107  1.00 075 CA3189E 270 | MB3TI2 200 8748 18.00 2101 4.00 | TMS2716 5.00 75189 0.60 3
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NEWS COMMENTARY

Alice through the cash nexus

Money is extremely useful as a
measure of market value in the
exchange of goods and services
but becomes tyrannical when
used to exert power over
people. The present UK
government has raised the
power of money to a new
height, both in their technical
use of monetarist economics
and in the way they seem to
attribute an almost mystical
essence to that rationale of
human greed known as market
forces.

Two recent proposals
illustrate the fact that almost
anything can be sold. In the
past men have traded their
wives, their children and their
honour. Now, in the field of
radio communication we are
facing the prospect of two new
commodities being brought out
of the grocer’s store-cupboard
to be added to the list of things
available over the counter. One
1s a natural resource, the

electromagnetic spectrum; the
other a mass-medium, public
service broadcasting.

Recent debates on financing
the BBC have made it quite
clear that a good many
politicians are willing to
abandon the central principle of
public service broadcasting.
They are saying it would make
good sense for the BBC to
obtain at least some of its
income be taking advertising.

Most of the discussion
around this possibility seems
only to have considered matters
of expediency. It has largely
ignored a central point about
public service broadcasting. If
we agree that sound and
television broadcasting in the
UK has reached a level of
proficiency in all departments
(news, entertainment, arts,
education etc.) that makes it a
really valuable contributor to
our culture, then we should do
it the honour of being ready to

pay for a substantial part of it
directly — like books, music,
theatre, films — either through
licence fees or equivalent
methods.

Commercial broadcasting,
though capable of producing
excellent programmes, is
vitiated by its dual function. It
cannot escape the fact that
advertisers are only interested
in it as a medium for selling.
And unquestionably this
pressure distorts its general
character. Ask Michael Grade,
for example, the new Controller
of BBC 1, who used to work in
commercial television.

As for the electromagnetic
spectrum, the Government has
commissioned a firm of
management consultants to do a
feasibility study of pricing the
spectrum. They have made no
policy decision yet, but want a
technical and economic analysis
of what would be the effects of
pricing if used as a means of

assigning frequencies when
demand exceeds supply.

The mere fact that the
Government is even considering
such a measure must be
thoroughly condemned, on two
counts. Both are matters of
principle. First, the e-m
spectrum is a free natural
resource, not a property owned
by anybody, even the state, and
is therefore not available for
sale. To commandeer this
resource would be an offensive
and dictatorial action, not
worthy of a government which
is always prating about
freedom.

Secondly, the expedient of
leaving the distribution of
spectrum space to the
mechanism of market forces is a
cop-out. It avoids the
responsibility of having to make
difficult political decisions on
the relative social worth of
different claims for frequencies.
One cannot respect a
government which even
entertains the notion that
technical expediency could be a
substitute for political
responsibility.

British lan agreement

A number of British computer
manufacturers have agreed on a
standard for local area networks
and many others seem likely to
follow suit. This follows a
feasibility study commissioned
by the British Microcomputer
Manufacturing Group in
conjunction with the DTI and in
consultation with the BSI.
Concerned about the
existence of a great number of
micro network designs in the
market, the BMMG were afraid
that the lack of common
standards and the resulting
confusion of incompatible
systems would discourage
potential users and undermine
their own credibility. Another
danger was the possibility of
one major manufacturer (IBM)
producing a design which would
dominate the market to the
disadvantage of both users and
other manufacturers. A year
ago they set out a programme
to identify, design, specify and
encourage the adoption of a
local area network standard that
would be accepted by UK
manufacturers and users, and
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promoted as a British and
International Standard.

The report was undertaken
by Dr Chris Shelton, a member
of BMMG, acting as consultant
and involved interviewing all the
manufacturing members of
BMMG as well as a number of
users to identify their needs. He
needed to define a ‘local area
network’ and define its
functional parameters and their
compatibility with the Open
System Interconnection (OSI)
protocol standard of the ISO.

The report, which took ten
months in preparation, has now
been published. The
recommendations are presented
in an ordered sequence for
implementation. The main point
is the adoption of a low-cost
scheme that would lead to the
final goal of a full OSI
environment. The implement-
ation of each phase “creates the
opportunity to advance to the
next.”

Phase one is concerned with
the hardware and is the easiest
part of the scheme to
implement. Existing 1.a.ns were

varied chiefly because there was
no standard when their
development started and off the
shelf systems were too
expensive. One system Arcnet
was preferred by many because
of its high degree of integration;
just two i.cs and a hybrid that
includes medium access control
(m.a.c.) firmware. However the
report rejects all existing l.a.ns
because of the high licence fees
associated with proprietary
designs; the components may
not be multi-sourced; may not
be readily applied to different
microprocessor bus systems;
the proprietary interest may
preclude the adoption of a
system as a standard and the
originator may not be prepared
to publish sufficient detail to
enable the l.a.n. to be specified
as a standard.

The hardware recommend-
ations derived from a study of
existing systems and the needs
of users are: compatible speed
options of 250, 500, 1000, and
2000Kb/s; operation over a
distance of 1km. To be
connected through low-cost
75Q coaxial cable. Connectors
should be BNC (or DIN for the
slowest speed); interconnection
should be bus based though this
could be arranged in a star; no

repeaters or active elements in
the cable which is to be isolated
through transformers. RS422
signal level. The signal can be
modulated using m.f.m. or
Manchester to take advantage
of new l.s.i. devices such as the
AMD 7960. Various options are
presented for the implement-
ation of the interface hardware.

The cheapest, at £10-worth
of semiconductors consists| of
an h.d.l.c. device within the
clock, modem and driver
receiver circuits. This puts the
l.a.n. with the budget of the
low-cost microcomputers but
the software responses of such
devices may limit the line speed
to 250Kb/s. For a silicon price
of about £25, it would be
possible to offload the l.a.n.
support onto a co-processor and
the l.a.n. could operate at up to
1Mb/s. For £10 more, a direct
memory access chip could be
added and the performance
could be extended to 2Mb/s. At
the conclusion of phase 1
manufacturers would have plug-
compatible hardware. The
report recommends the
adoption of these hardware
standards or find an existing
system, such as V-Net or
Strathnet, neither of which are
adequately documented, which
are potentially available for
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