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CONTENTS AND PAGE NUMBERING 

As you will see from the following list of contents, this manual 
is laid out in 10 major sections. Within each section we have 
divided the information into numbered subsections, and then' 
further subdivided each subsection to the extent that each individual 
item is fully referenced by the contents list. Each page in this 
manual, with the exception of printed publicity leaflets and bound 
documents, carries its own number which consists of 4 figures, plus the 
date of release of the information. 

The 4 figures given refer respectively to the section number, subsection 
number, item number and page number. We trust that this method of 
numbering will enable you to find the information you require as easily 
as possible. 

We plan to provide new material from time to time and this will be 
numbered in exactly ~he same way in order to allow you to insert or 
replace pages without difficulty. The contents list, which is itself 
dated, will be revised each time we issue an update. 
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1.1 @) COPYRIGHT ACORN CCMPUTERS LIMITED 1983 

Neither the whole or any part of the information contained in, or 
the products described in, this manual may be adapted or reproduced 
in any material form except with the prior written approval of 
Acorn Gamputers Limited (Acorn Computers). 

The products described in this Information Manual and products for 
use with it, are subject to continuous developnent and improvement. 
All information of a technical nature and particulars of the 
products and their use (including the information and particulars 
in this manual) are given by Acorn Computers in good faith. 
However, it is acknowledged that there may be errors or omissions 
in this manual. A list of details of any revisions or amendments 
to this manual may be obtained upon request from Acorn Computers, 
Technical Enquiries. Acorn Computers welcare carments and 
suggestions relating to the products and this manual. 

All correspondence should be addressed to:-

Custamer Service Department 
Acorn Computers Limited 
Units 8 & 9 
Cambridge Technopark 
645 Newmarket Road 
CAMBRII:X;E 
CBS 8PD 

All maintenance and service on the products must be carried out by 
Acorn Computers' authorised dealers and service agencies. Acorn 
Computers can accept no liability whatsoever for any loss or damage 
caused by service or maintenance by unauthorised personnel. This 
manual is intended only to assist the reader in the use of the 
products, and therefore Acorn Computers shall not be liable for any 
loss or damage whatsoever arising from the use of any information 
or particulars in, or any error or omission in, this manual, or any 
incorrect use of the products. 

This manual is for the use only of Acorn Computers' authorised 
dealers and service agencies and must only be used by them in 
connection with the products described within. This manual remains 
the property of Acorn Computers at all times and must be returned 
to them ~ediately upon the termination of the agent's appointment. 



1 2 1 

2.1 INTRODUCTION 

In this first edition of the new Customer Service Information Manual 
we have included information on both technical and administrative 
aspects of servicing machines sold by Acorn Computers. On the 
technical side we include basic information, such as circuit diagrams 
as well as advice on repairs and details of upgrades and peripherals; 
on the servicing front we set out repair procedures and list spare 
parts and prices. 
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We intend to send you new diagrams, manuals, notes etc., as and when 
they become available and also to update existing data when necessary; 
all pages will be numbered and dated so that you may be sure that you 
have the most up-to-date information. 

Our aim is to meet the requirements of our service agencies and to 
provide a comprehensive and high level of support; to this end we 
would welcome any comments or suggestions you may' have, both as to 
information which might be provided 1n updates to the manual and as 
to ways in which the overall service we give to our customers can be 
improved. 

On the following pages you will find a performance survey sheet and an 
information exchange sheet, which we would like you to complete and 
return, but please do not feel that you are limited to these particular 
forms, we hope to establish a continuing dialogue and will be pleased 
to receive communications either by letter or telephone at any time. 
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2. 2 CUSTCMER SERVICE PERFORMANCE SURVEY 

(Please complete and return to Customer Service Department, 
Acorn Canputers Limited, Units 8 & 9, Cambridge Techno Park, 
645 Newmarket Road, CAMBRIDGE CBS 8PB) 

DEALER/ASC NAME 

ADDRESS 

Please indicate 
Less than 

ASC NUMBER 
(where appropriate) 

Satisfactory Adequate Good 

(1) Haw satisfactory do you 
consider our service to 
be in the follawing areas 

a. Ordering spares 1-1 /=/ 1-1 
b. Ordering upgrades 1-1 1-1 1=1 
c. Obtaining replacement 

parts from service 1=1 1=1 1=1 reports 

d. Forwarding machines 1=1 1=1 1=1 to RCS 

e. Response to general 
queries on servicing 1=1 1=1 1=1 problems 

( 2) Any other servicing problems 
you wish to bring to our attention. 

(3) Any cammonly occurring faults. 

(4) Any faults that you find 
particularly difficult to repair. 

-------------------------
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2. 3 CUSTCMER SERVICE : EXCHANGE OF INFORMATION 

(Please complete and return to CUStomer Service Department, 
Acorn Computers Limited, Units 8 & 9, Ccrnbridge Techno Park, 
645 Newmarket Road, CAMBRIDGE CBS 8PB). 

(1) Please indicate what information, technical or otherwise, 
you would like to obtain on: 

a. BBC Micro 

b. Electron 

c. Atan 

d. Test Equipnent 

e. Other 

(2) Please let us know of any technical information you have 
which might be of use to the other service engineers or 
to the engineers at Acorn. 
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THE CUSTCMER SERVICE DEPAR'IMENT 
3.1 Introduction 

Too CUstaner Service Department, as the name implies, exists to 
provide a comprehensive range of pre-sale and support services both 
to individual customers and to our dealers and service agencies. 

The functions of this office fall into four main categories: 

l. ·ro respond to enquiries on all general aspects 
machines, such as repair facilities, guarantee 
general availability of products etc. 

of our 
.IX>licy' 

2. To answer technical questions on the use and repair of the 
computers. 

3. To provide support for exhibitions and demonstrations 
arranged by our Art and Promotions Manager. 

4. 

All enquiries about demonstrations or requests for 
support should te addressed to Mr John Caswell, Acorn 
Canputers Ltd., Fuloourn Rood, Ch=rry Hinton, Cambridge, 
CBl 4JN Telephone Cambridge 245200. 

To progress orders placed for spares, and to 
Service Reports. The Department currently employs 25 
under the direction of the CUstaner Service Manager, 
Bicknell. We are situated in the new offices 
Canputers Limited at: 

Units 8 & 9 
Cambridge Technopark 
Newmarket Rood 
CAMBRIDGE 
CBS 8PD 

process 
people, 
Mr Mike 

of Acorn 

There are 9 direct telephone help lines to our office which 
offers an adviser service to both dealers and members of the 
public all accessed on the numl:er CAMBRIDGE 210111. In 
addition to this you may also reach us on the main switchboard 
numter CAMBRIDGE 214411. 

On the following pages are found faces and names of the memters 
of the Customer Service Department, together with a brief 
description of the job each of us does. 



3.2 CUSTOMER SERVICE STAFF 

, 

Mike Bicknell 
Customer Service Manager 

Rachel Pullen 
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Customer Support Advisor 
Responsible for: General enquiries 

Laurence Hardwick 
Customer Service Engineering Section 
Leader 
Responsibl e for: Technical support 



Paul Lilley 
Business Systems Advisor 

Martin Grantham 
Technical Information Assistant 

Hartyn LoNry 
Educational Advisor 

Mike Hcwieson 
Educational Advisor 
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Matt Bridger 
Technical Assistant 

Abigail Wineberg 
Technical Assistant 
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;;.__-==--;;,.__,:L..l:..J Responsible for: Technical Enquiries 

Richard Boyd 
Technical Assistant 

~~--~ Responsible for: Technical Enquiries 

Responsible for: Technical enquiries 



F ranni Vincent 
Technical Infornation Assistant 
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Sue Harris 
custoner Service Assistant 
Responsible for : General Enquiries 
Advice for Disabled CUstarers 

Gail Foxcroft 
Customer Service Assistant 
Responsible for: General Enquiries 



Grainne Germany 
Customer Service Assistant 
Responsible for: Gocx:ls Inwards 
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Rosemary Walker 
Spares Co-ordinator 
Responsible for: Service 
reports, Spares Orders 
enquiries 

Brigitte Garner 
Adrrrrnistrative Assistant 



Kamlesh L Oavda 
Senior Technician 
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Responsible for: Service Engineering 

Ash Bavalia 
Support Engineer 
Responsible for: Equipnent 

L---------------~------~----------~ Installation and Demonstration 
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Clare Benton 
Secretary to Mike Bicknell 

Val Jansen 
--------------------------~ Secretarial Assistant 

Chris Seaman 
Secretarial Assistant 
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3 • 3 ADVICE FOR DISABLED CUSTCMERS 

For sane time nCM we have been building a file of information 
which we hope will be of use to disabled current and 'would-be' 
computer users. This includes details of 'control aids', which enable 
people with a wide variety of disabilities to control a 
microcanputer if standard keyboard format is not suitable. We 
also hold information on sources of specialist software, adapted 
keyboards and input aids, speech synthesis systems for the blind and 
BBC Micro controlled physiotherapy equipment. 

Although we are not able to give specific advice on the needs of our 
disabled custaners, we are able to refer them on to professionals 
within the field, and will always be delighted, on request, to put 
a customer in touch with manufacturers, specialist user clubs and 
associations who can provide information and advice suited to 
the custaners particular needs. 

Please contact Sue Harris, Customer Services on Cambridge ( 0223) 
210111. 
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SERVICING PROCEDURES 

4.1 Warranty Repairs 

Acorn Computers Limited offer a six month guarantee on all 
products. An example of the guarantee card and of the letter 
which also accompanies each new computer will be found at the 
end of this section, together with details of how this should 
be completed. 

Customers are expected to offer some proof of purchase date 
when they submit their machines for repair, either an invoice 
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or delivery note, or a completed guarantee card. If a customer 
has any problems in establishing the validity of a warranty claim, 
then he/she should apply to the Acorn Customer Service Department 
for clarification. 

Having accepted a computer for repair under warranty and completed 
the work you should then submit a Service Report, in order to claim 
payment for the work carried out. If youwish to obtain replacement 
parts for any that may have been used in the repair, this should be 
clearly indicated in the appropriate space on the Service Report, 
and the faulty components should be enclosed with the report. 
(Please note that we only supply parts as indicated on the spare 
parts list and not such things as capacitors, resistors etc.). All 
details entered on the Service Report will be checked by Mrs. Walker 
of the Customer Service Department and if all is correct the report 
will be passed for payment and replacement parts as soon as po3sible. 

A specimen copy of a Service Report may be found at the end of this 
section, together with details of how this should be completed. 



1 4 2 1 J July 83 

4.2 Non-Warranty Repairs 

We do not require Service Reports for work you may do on computers 
that are out of warranty except in the following circu~stances:-

1) Operating System 0.1 EPROM to 1.2 ROM exchange: 

If the original Operating System is in EPROM, then this 
exchange is chargeable to Acorn and not to the customer, 
you will be required to submit a fully completed Service 
Report stating "EPROM to ROM exchange" and enclosing one set 
of 4 EPROMS per claim. You will receive a credit of £10 per 
claim; £ 4 for the return of the EPROMS and £ 6 for labour. 
We will not accept any claims for the exchange of a 0.1 ROM 
Operating System. 

2) Disc Upgrades: 

When the computer to be upgraded has a linear power supply, 
this must be exchanged for a switch-mode P.S.U. You may 
return the linear P.S.U. to Acorn for replacement on a Service 
Report, stating that this is required for disc upgrade, whether 
or not the computer is still under warranty, but you will not be 
credited for the labour involved in this exchange. 

If the machine to be upgraded has an 0.1 Operating System 
ROM, this must be exchanged for a 1.2 Operating System ROM 
from yo~ stock, at no extra cost to the customer. 

An allowance for the P.S.U. replacement costs and for the 
1.2 supply and fitting is included in the sales discount 
structure. 

3) Authorised Repairs: 

From time to time Acorn Computers may authorise a repair 
to be carried out as if under warranty as an action of 
discretionary customer support. All such authorisations 
will be set down in writing and a copy of the authorisation 
letter should accompany the Service Report. 

4) Manufacturing Faults: 

If, following an upgrade or change of use a fault is discovered, 
which appears to have been present since manufacture, consideration 
will be given to a warranty claim in respect of this. All such 
cases should be discussed with a representative of the Custom=r 
Service Department before work is carried out under warranty. 

5) Failure of Replacement Parts: 

All Acorn spare parts carry a guarantee of three months; 
therefore if a componentthat has been replaced in a customer's 
machine should fail within three months of that repair, we will 
replace it again on receipt of a Service Report which clearly 
states these circumstances. Similarly we expect our authorised 
dea£rsand service agencies to guarantee their work for a three 
month period and a customer should not be charged for repair if 
his/ her machine subsequently exhibits the same fault. 
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4.3 Guarantee Card: Completion Details 

On the following pages you will find copies of the front and reverse 
sides of both the new and old versions of our guarantee card. The 
new card will be sent out with new equipment from August 1983. 

We would like to draw your attention to the following points: 

1) Wherever possible the dealer should complete the details on 
the front of the card: 

Dealer name, Model, Serial Number and date of purchase; failure 
to do this will not necessarily invalidate the guarantee card but 
the customer will then be required to produce additional proof of 
purchase to substantiate a warranty claim. 

2) The customer should sign where indicated and send the bottom 
portion of the card to Acorn within ten days of purchase. The 
customer must retain the top portion of the guarantee card. 
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GUARANTEE CARD 
PRE-AUGUST 1983 

FRONT OF CARD 
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Acorn Computers Limited 

Guarantee 
(Valid in U.K. only) 

z~ 
~ W Customer ____________________ _ 

ot-
(.):::::::) Address-------------------

~A. 

Fold here 

Guarantee Registration Customer's copy 

Model/Invoice/Ref. no. Serial no. Date of purchase 

I 
Date of registration 

Dealer ___________________ _ 

Address -------------------

This guarantee is only valid if it is completed and signed below by the customer and mailed to 
ACORN COMPUTERS L TO. within ten days of delivery to the original user. ACORN COMPUTERS 
L TO., will retain this card as confirmation of registration . 

This guarantee is valid in U.K. only. 

Fold here 

Guarantee Registration ACORN COMPUTERS L TO copy 

Model/Invoice/Ref. no. Serial no. Date of purchase 

Dealer ______________ _ Customer _____________ __ 

Address ______________ ___ Address _____________ _ 

I accept the terms of this guarantee. 

Dealer's signature __________ _ Customer's signature __________ _ 

For company use only. 
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GUARANTEE CARD 
PRE-AUGUST 1983 

REVERSE OF CARD 

1 4 4 2 July 83 

Guarantee 
This equipment is guaranteed only against defects in des ign, materials and workmanship, from the 
date of purchase for the relevant period and subject to the conditions deta i led below. 

Registration 
This guarantee shall only be effective if the whole Guarantee Card is completed and signed where 
indicated by an appointed ACORN Dealer and by the customer, and mailed within 7 days of delivery 
to the original user. 
If purchased by mail order please complete the cards (overleaf) also quoting your invoice number or 
reference number. 

Period of guarantee 
This Guarantee is effective for six months calculated from the date of purchase 

Conditions 
1 This Guarantee is personal to the original user, is not transferable anrl shall not be valid unless 

the equipment was purchased or taken on deferred or hire purchase terms from an appointed 
ACORN Dealer, to whom the equ ipment was sold by the Company or direct from the Company. 

2 This Guarantee will be invalidated if the equ ioment is m isused or modified in any way without 
the written consent of the Company or if any or ig inal component or accessory has been replaced 
by any component or accessory of a type not recommended or approved by the Company, or if 
operated other than in accordance with the Instruction Manual. 

3 Any claims made under this Guarantee must whenever possible be made through the Dealer 
from whom the equipment was originally purchased , or taken on deferred or hire purchase 
terms. If this is not possible a claim may be made to any other Appointed Acorn Dealer (a list of 
whom can be supplied on application). The customer's portion of the certified guarantee must be 
produced when any claim is made. The cost of carriage to and from the Dealer must be paid by 
the customer. 

4 The Company's own transport will collect and return at no charge from an Appointed Acorn 
Dealer only any equ ipment which after agreement by the Company is found necessary to be 
forwarded to them for repair . 

5 In the event of equipment being returned which on test is found to comply with published 
specification , the Company reserves the right to charge a reasonable fee for testing the 
equipment and for return carriage . 

6 The liability of the Company under this Guarantee shall be limited to the cost of repair or 
complete replacement (at the discretion of the Company) of the defective equipment. 

7 The Company does not accept responsibility for any loss or damage during transit to or from the 
Dealer or the Company, but every effort will be made to investigate complaints of loss or damage 
if these arise. 

This guarantee does not affect the purchaser's statutory rights. 

Acorn Computers Limited, Fulbourn Road, Cherry Hinton, Cambridge CB1 4JN 

ACORN COMPUTERS LTD 
Fulbourn Road 
Cherry Hinton 
CAMBRIDGE 
CB14JN 
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GUARANTEE CARD 
POST AUGUST 1983 

FRONT OF CARD 
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~CORN 
COMPUTER 

Acorn Computers Limited 

Guarantee 
(Valid 1n U.K. only) 

WARRANTY PROCEDURE 
To claim under warranty, proof of 
purc hase date is required . To simplify 
this procedure please note the following: 

Dealer 

1. Please stamp dealer name and 
address. complete model, serial no. and 
date of purchase on both sections below 
at completion of sale . 

Customer 

1. Complete both sections below with 
your name, address and signature, 
returning lower section to Acorn 
Computers Ltd within 10 days of 
purchase. 

2. Please produce this completed card at 
all times to support any warranty claims 
made through a registered Acorn Dealer. 

Guarant ee Registration THIS SECTION TO BE RETAINED BY THE CUSTOMER 

rv lo·Je t···.c ce ·Ref. CJO. Senar ro. Date or pu rcras,; 

Dea1e ________________ _ c .swrner _______________ _ 

Aocres~ ---------------- ..l.Jc·ess _______________ _ 

(~Stamer's Signature ___________ _ 

This Guarantee is only valid if all sections are comp leted and signed by the dealer and the 
customer .. This guarantee is va lid in U.K. only. 

, ..... 
- · ·:- ..... - · ·. ;--- --- ":"" : :- .. ----- ... --- - =- , . . - · - -· · - --- . - - · - · -- - - -- .- , ..2,. '"'! ---- -_-.-

This sect1on must be returned to Acorn Computers Limited within ten days of delivery, by the 
original user. 

I Date of pu rc·ase 

-: :·····------------

;· , .. ... -----------

--------- --- ....... - --------------- -------

------------·------· ----------- - ..... - -~ - ---.... . . . 
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REVERSE OF CARD 
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Guarantee 
This equipment ts guaranteed only against defects in design, materials and workmanship, from the date 
of purchase for the relevant period and subject to the conditions detailed below. 

Registration 
This guarantee shall only be effective if the whole Guarantee Card is completed and signed where 
indicated by an appointed ACORN Dealer and by the customer, and mailed within 10 days of delivery 
to the original user. 
If purchased by mail order please complete the cards (overleaf) also quoting your invoice number or 
reference number. 

Period of guarantee 
This Guarantee is effective for six months calculated from the date of purchase 

Conditions 
1 This Guarantee is personal to the original user, is not transferable and shall not be va lid unless the 

equipment was purchased or taken on deferred or hire purchase terms from an appointed ACORN 
Dealer, to whom the equipment was sold by the Company or direct from the Company. 

2 This Guarantee will be invalidated if the equipment is misused or modified in any way without the 
written consent of the Company or if any origmal component or accessory has been replaced by any 
compone nt or accessory of a type not recommended or approved by the Company, o r if operated 
other than in accordance with the Instruction Manual. 

3 Any claims made under this Guarantee must whenever possible be made through the Dealer from 
whom the equipment was originally purchased, or taken on deferred or hire purchase terms. If this 
is not possible a claim may be made to any other Appointed Acorn Dealer (a list of whom can be 
supplied on application). The customer's portion of the certified guarantee must be produced when 
any claim is made. The cost of carriage to and from the Dealer must be paid by the customer. 

4 The Company's own transport will collect and return at no charge from an Appointed Acorn Dealer 
only any equtpment which after agreement by the Company is found necessary to be forwarded to 
them for repair. 

5 In the event of equipment being returned which on test is found to com ply with published 
specification, the Company reserves the right to charge a reasonable fee for testtng the equipment 
and for return carriage. 

6 The liability of the Company under this Guarantee shall be limited to the cost of repatr or complete 
repl acement (at the discretion of the Company) of the defective equipment. 

7 The Company does not accept responsibility for any loss or damage during transit to or from the 
Dealer or the Company, but every effort will be made to investigate complaints of loss or damage if 
these anse. 

This guarantee does not affect the purchaser' s statutory rights . 

Acorn Computers Limited 
Fulbourn Road 
Cherry Hinton 

Cambridge CB1 4JN 

ACORN COMPUTERS LTD 
Fulbourn Road 
Cherry Hinton 
CAMBRIDGE 
CB1 4JN 
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THE BBC MICROCOMPUTER- SERVICE 
4.5 -WARRANTY REPAIRS- GENERAL REPAIRS- MAINTENANCE -INSTALLATION--

Acorn Computers warrants your BBC Microcomputer in accordance with the guarantee enclosed. 

To support your local dealer Acorn have appointed : 

Retail Control Systems Ltd. 
Gresham House, 
Twickenham Road, 
Feltham, 
Middlesex. TW13 6HA 

As the authorised factory service facility, who are fully equipped to undertake a comprehensive range of services 
including : 

Warranty/Guarantee work on behalf of Acorn 
Testing, repair and expansion/updating of equipment 
Annual maintenance and repair contracts 
Installat ion and maintenance on user premises, schools, colleges, etc. 
Seven day service response 

TO OBTAIN SERVICE: 

1) If your computer developes a fault you may send it direct to RCS. 

2) Alternat ively, you may contact the person who sold the unit to you, who will either undertake repair 
or arrange to forward it to RCS for repair and testing. 

3) Ensure that the goods return slip is completed to assist in fault diagnosis and updating of customer records. 

4) In the event of queries regarding equipment returned to RCS only, you may contact the customer liason on 
01-898-4761. An answerphone is available outside normal office hours. 

5) Advise if further information required on any of the other services RCS provide, i.e . factory repairs, main­
tenance contracts, installations and maintenance. 

RETAIL CONTROL SYSTEMS L TO. 
GOODS RETURN ADVICE (BBC MICROCOMPUTER) 

Service required : Warranty .. . . . .. . . ... ... ... . Repair . . . . . . . . . . . Maintenance 

Serial No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Date Acquired .. .. ...... .. . . ... . .... ... . 

Name : .... . .... . ... ... . .. . . . ... .. .. . _ . . . Date fault occurred . .... ... . .......... . .. . 

Address: Date despatched .. _ ... _ . ... .. . _ .. . ... . . . . 

Description of fault . .. . ... . .. .. ... ... .. . . .. .. . . . . . ... . _ . . . .. .. . .. .. .... ... . _ . .. .. . 

Further information required : 

- General Repairs - Annual Maintenance Contracts - Installation 
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SERVICE REPORTS: CCMPLETION DETAILS 

On the following page may be found a s_pecirnen Service Report 
form. We would like to draw your attention to the following 
points as numbered on it. 

(1) "Dealer" 

Enter full name and address and, where appropriate, 
A. S.C. m.unber. 

(2) "No." 

You nay enter any internal number of your own. 

(3) "Date" 

Enter the date on which you received the camputer for 
repair. 

(4) "Serial No." 

Please enter the full serial number, including 
manufacturer 1 s code, arrl the roodel ty:r;:e, e.g. 
Ol-ANB03-5000428-BBC, 06-ALAOl-0002611-ELECTRON. 

( 5) "CUstaner 1 s Name" 

Enter canpany, school or individual name and brief 
address. If the equipnent is fran your own stock, 
please indicate this. 

( 6) "Machine Type" 

Enter type and mcxiel , e.g. BBC, Mcxiel A, or Atan. 

(7) "Description of Fault" 

Enter a description of symptoms of fault displayed by 
machine. 

(8) "Repair carried Cllt" 

Enter details of how the repair was effected ( e.g. "IC 
9 (CM(/IS95AN) replaced, machine soak tested - O.K." or 
"Dry joints on IC 7 resoldered, machine tested 
workin;J" ) 

We regret we are unable to 
where we cannot identify 
successfully canpleted. 

refund costs on any report 
that a repair has been 
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(9) "Time Taken 

Indicate actual time taken by engineer on inspection and 
repair. 

( 10) "Parts Used" 

List all parts used with full descriptions: 

e.g. 1 x Video ULA 5C094 

(11) "Costs" 

(12) 

Fill in only the section marked "Labour". 

Please indicate an 8ppropriate amount according to the time 
taken. Acorn will pay labour charges up to a maximum of 
£10 + V.A.T. 

"Defective Parts to be Returned" 

Ensure that faulty parts are enclosed. Acorn Computers 
will not send out new components as replacements, unless 
the defective ones are received. Please do not send any 
parts except those included in the spares parts list. 

(13) "Customer's Receipt Reference" 

Enter invoice number, despatch note number, or other relevant 
details to establish validity of warranty. If a guarantee card 
has been produced, please indicate this fact. 

(14) "Customer's Signature" 

Please complete as appropriate. 

(15) "Maintenance Engineer's Signature" 

Please complete as appropriate. 
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Acorn Computers limited 
Fulbourn Road, Cherry Hinton, Cambridge CB1 4JN. Telephone 0223 245200 Telex 817875 ACORN G 

(l) DEALER: ........................ . SERVICE REPORT (2) No: 

(3) Date: 

(4 ) Serial Number: 

( 5) Customer's Name: · ...................................................................... . 

( 6) Machine Type: ......................................................................... . 

(7) Description of fault: ................................................................. . 

( 8) Repair carried out: ................................................................... . 

( 9) Time taken: .......................................... . Costs 

(lO)Parts used: ........................................... (ll:labour: 

Parts: 

Total: 

(l2) DEFECTIVE PARTS TO BE RETURNED WITH THIS FORM. £ 

( 13 )Customer's receipt reference: ......................................................... . 

( 14 )Customer's signature: ................................................................. . 

( 15 )Maintenance Engineer's signature: ..................................................... . 

Warranty*/ Non-Warranty* Repair 
~ * strike out as appropriate. 

RETURN TO: ACORN COMPUTERS LTD 
ATT: CUSTOMER SERVICE DEPT 

As per above address. 
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5 .1 REFERRING FAULTY EQUIPMENT TO OI'HER AGENCIES 

There will be occasions when you will be unable to mend equipment 
yourselves and will therefore need to send it elsewhere. This 
could be either because a particular fault should prove too 
difficult for you to rectify within a reasonable amount of time or 
because the machine is not one that we expect you to repair in the 
first place, for example, disc drives. On the next page is a chart 
indicating which machines should be sent where in these 
circumstances. Please note that these instructions only apply to 
equipment supplied by Acorn Computers Limited. 

Acorn Computers does not currently provide spare parts for any 
equipment other than the Atom Computer, Electron and the BBC Micro. 

Provided that the equipment in question is within the warranty 
period, pre-paid postage labels for the sending of goods to the 
appropriate agency must be used . These are available from the 
Customer Service Department, on CAMBRIDGE 210111. When telephoning 
to request a label you should state the serial number (where 
applicable) of the equipment and confirm that it is within the six 
months guarantee period. 

REFERRING FAULTY UNITS TO RETAIL CONTROL SYSTEMS 

As indicated above, faulty BBC Micro 1 s should be referred to OCS if 
you are unable to effect a repair yourself. If the machine is 
within warranty, transportation costs, in the form of the pre-paid 
label (see above) will be paid by Acorn but you will not be 
credited for inspection or testing. 

REPLACEMENT OF FAULTY EQUIPMENT 

Acorn Computers Limited 1 s policy on replacement is as stated on the 
guarantee card. 

"The liability of the Company under this Guarantee shall be limited 
to the cost of repair or complete replacement (at the discretion of 
the Company) of the defective equipement". 

Where equipment that is to be replaced was purchased from one of 
our authorised dealers, it must be replaced by that same dealer. 
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ATOM Ccmputer 

BBC Canpu ter 

Electron Computer 

Systems 

ATOM Disc Drive 

BBC Disc Drive 

Novex Monitor 

Microvitec Monitors 

All other monitors 

All Printers 

BBC Data Recorder 

All other cassette Recorders 

Garres Paddles 

Teletext 
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lOCATION TO ~UQi E)JUIPMENT 
ffiOULD _BE _SENI' __ FO_R _WARRANI'Y __ _ 
REPAIRS 

CUstorrer Service Depart.Irent, 
Acorn Camputer LimitEd, 
cambridge Technopark, 
645 Newmarket Road, 
cambridge, CBS 8BR. 

Retail Control Systems Limited, 
Enterpri~ House, Central Way, 
North Feltham Trading Estate, 
Feltham, Middx. 

Retail Control Systems Limited, 
(As Above) 

CUstorrer Service Depart.rrent 
(As Above) 

CUstorrer Service Depart.Irent. 
(As Above) 

Vector Marketing Limited, 
London Road, 
Wellingborough, 
Northants. NN8 2RL 

Retail Control Systems Limited, 
(As Above) 

Microvitec Limited, 
P.O. Box 188, Bollings Road, 
Bradford. BD4 7TU 

Vector Marketing Limited, 
(As Above) 

Vector Marketing Limited 
(As Above) 

Retail Control Systems Limited 
(As Above) 

Retail Control Systems Limited, 
(As Above) 

Vector Marketing Limited, 
(As Above) 

A.B. Electronics 
Prince of Wales Industrial Est., 
Abercarn, GV.Bnt. 
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6502 Second Processoc 

Z80 Second Processor 

IEEE 

Bitstik 

Prestel Ad:lptor 

PEr and FIT Testers 

Electron Test Equipment 

Acornsoft Software 
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LOCATION 'ID WHICH EQUIPMENT 
ffiOULD BE SENT FOR REPAIR 

Race Electronics Ltd 
Race House 
Ianelay Rood 
Talbot Green 
Pontyclun 
Mid Glarrorgan 
CF7 8YY 

To be arranged 

Intelligent Interfaces 
14, Julius Close, 
Chandlersford 
East leigh 
Hants 

Rol:x>com Ltd 
c/o Colverns Ltd 
Spring Gardens 
Romford 
Essex 
RM7 9LP 

To be arranged 

CUstorrer Service Departrrent, 
Acorn ComPJters LimitEd, 
cambridge Technopark, 
645, Newmarket Rood, 
cambridge, CBS 8.BR. 

CUst()f(Er Service Departrrent, 
(as above) 

Vector Marketing Limited 
London Rood 
Wellingborough, 
Northants. NN8 2RL. 

Please contact CUst()f(Er Services Depart.rrent if you need advice on 
non-warranty repair agencies. 
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6 .1 PROCEDURE FOR ORDERING SPARES 

If you are a dealer or an A.S.C. and you have an account with 
our canpany, you may order spares fran us. We are no l onger 
accepting telephone orders, and it would assist us if you could 
follON the procedure detailed belON. 

All orders should be sent to Customer Service Department on 
official order fonns, quoting your order number, your narre, 
A.S.C. number (where appropriate) and delivery address. The 
order should list exactly what is required, giving both part 
number and the description as outlined on the price list to 
avoid any possibility of error. 

Orders will be processed and despatched as quickly as possible; 
you will not necessarily be sent an acknONledganent of order, 
but any enquiries on the progress of orders should be addressed 
to Rosemary Walker or Ann Wocx:l in the Customer Service 
Department (Cambridge 214411 ext. 321 or 322 ). 

Please note that there is a minbnum recommended order level of 
£20.00 on spares, and that orders received which are mixed with 
Vector Products cannot be considered accumulative. 

Spares held by Customer Service Department are for servicing 
purposes only; orders cannot be accepted for individual IC's 
for upgrade purposes with the exception of BASIC ROM's (B05) 
and 1. 2 0. S. Orders which are in excess of 20 individual IC' s 
may be reduced or scheduled over different despatch dates 
according to stock level at the time. If this should occur, 
every effort will be made to advise you of the situation. 

All orders are now processed on the computerised ordering 
system; as a result of this changeover it is no longer possible 
to quote either serial number or reference number from each 
individual Service Report. It would greatly assist our 
ordering department if if a six digit reference number could be 
quoted per batch of Service reports submitted; this reference 
will then appear on the advice note and invoice relevant to the 
replacenent parts requested from the batch of service reports. 
The ordering department will prefix your reference with "S.R. •J; 
this identifies the order as free of charge in respect of 
Service Report claims. Any claims that are not considered 
valid by the company will be returned to the originator with a 
covering letter of explanation. 
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6.2 
BBC SPARES PRICE LIS!' 

MAY 1984 

PLEASE NYI'E: 

The prices quoted are strictly NEIT'r of discount regardless of volwre. VAT 
will be added at the current rate v.here applicable. Please quote PART 
NUMBERS and DEOCRIPTIONS as listed. Orders rubmitted rrust quote your 
account number and order number. PRICES QUorED ARE LIABLE TO CHAN:;E -
please check whether you have received an updated price list before 
ordering, or contact CustOOEr Services Departrrent ( Cambridge 214411 ext 
321 or 322 ) for an up-to-date quotation. 

ITEM PART NUMBER PRICE 

CARD:OOARD OOX 201,074 ................. 0. 60 

'N /1\ER.~ LF.Al) • • • • • • • • • • • • • • • • • • • • • 201,503 ................. 1. 05 

WEUX>ME CASSEITE 

BOC USER GUIDE 

CASE ASSEMBLY SET •••••••••••••••••• 

CASE UPPER SPIRE CLIP •••••••••••••• 

Sl'ICK ON lABEL SEI' 

PI.ASI'IC RULER 

KEY:ooARD ASSEMBLIES 

SWITCH MJDE PSU 

BASEPlATES 

RIBOON CABLE ASSEMBLIES •••••••••••• 

ASPECI' CUSIDM CHIP ( replaces SC UIA) 

2Cl99 UIA 

403,001 

403,000 

(103,002 
(103,004 

882,946 

(201,096 
(201,098 
(201,111 

201,024 

103,001 

103,003 

201,030 

870,701 

201,647 

201,602 

BASIC ROMS 005 (incl. free manual) •• 201,628 

1. 2 0/S ROMS 004 ••••••••••••••••••• 201,629 

ffiA. 5050 . ...•••...................•. 705,050 

10.00 

10.00 * 

16.80 

0.10 

2. 58 

1.18 

34.92 

39.20 

0.75 

2.58 

10.50 

6.30 

13.50 

4.00 

6.30 
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-- 7002 ............................... 707,002 . .............. 5.67 

6502A .............................. 706,502 . .............. 5.16 

6845 ............................ 706,845 . .............. 6.60 

6522 ............................. 706,522 . .............. 4.80 

/ 6850 ............................. 706,850 . .............. 1.59 

81LS95 . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,095 ............... 1.35 

4816 .............................. 704,816 . .............. 5.60 

REI.AY RBR 210-SV .. .................. 810,001 ............... 1.14 

UM.1233 E-36 M)DUIATOR ............. 825,000 . .............. 3.18 

SPFAKER ........................... 835,003 . .............. 1.50 

17.73 Mlz CRYsrAL . . . . . . . . . . . . . . . . . . 820,177 ............... 1.25 

16 Mlz CRYsrAL . . . . . . . . . . . . . . . . . . . . 820,160 ............... 1.25 

7 6489 ••••••••••••••••••••••••••••••• 706,489 . .............. 3.75 

LM 555 ............................ 770,555 . .............. 0.50 

IM 386 ............................ 770,386 . .............. 0.68 

IM 324 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 770,324 ............... 0.60 

7438 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 740,038 ............... 0.65 
~---

74LSOO ............................. 742,000 . .............. 0.60 

74LS02 ............................. 742,002 . .............. 0.60 

74LS04 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 742,004 ............... 0.66 

74LS10 ............................. 742,010 . .............. 0.60 

74LS20 ............................ 742,020 . .............. 0.60 

74LS30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 742,030 ............... 0.60 

74LS32 . . . . . . . . . . . . . . . . . . . . . . . . . . . 742,032 ............... 0.60 

74LS51 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 742,051 ............... 0.93 

74LS74 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 742,074 ............... 0.80 I 

74LS86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 742,086 ............... 0.78 



74LS138 

74LS139 

74LS163 

74LS244 

74LS245 

74LS259 

74LS273 

74LS283 

74SOO 

74S04 

74S74 

88LS120 

3691 

DM 7445 

74LS251 

POLY CASE MJULD TOP 

POLY CASE MJULD rorroM ••••••••••••• 

HEAT SINK 

RUBBER FEE:l' 

FUTUBA KEY SWITCHES 

COM. KEYTOPS ( SEI'S) 

SPACE BAR SUPPORTS 

SPACE BAR 

SPACE BAR WIRE 

LED RED 

FASI'ON TAB 

SX:KEI' D-TYPE 15 'VVAY 

742,138 

742,139 

742' 163 

742 '244 

742,245 

742,259 

742,273 

742,283 

741,000 

741,004 

741,074 

739,120 

733 '691 

740' 045 

742,251 

(201,075 
( 

(201,076 

201,029 

890,000 

886,004 

201,143 

886,007 

350,172 

886,005 

799,000 

800,200 

1 6 

0.86 

0.86 

0.95 

1.57 

2.50 

1.54 

1.57 

1.12 

0.75 

0.95 

1.15 

2.60 

4.28 

1.35 

1.32 

2.04 

0.66 

••••••••••••••••• 0. 20 

0.50 

12.50 

0.20 

............... 0.40 

............... 0.30 

............... 0.50 

............... 0.20 

800,304 ••••••••••••••••• 3.10 

2 3 I July 84 
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SOCKEI' DIN Will SVH SW\Y 800,001 ••••••••••••••••• 0.80 

20 W\Y PCB HEADER .................. 800,009 ................. 2. 70 

26 W\Y PCB HFADER .................. 800,008 ................. 2. 35 

34 WAY PCB HFADER .................. 800,006 ................. 2. 85 

40 WAY PCB HFADER .................. 800,007 ................. 3. 25 

TRANSISI'OR 2N3906 .................. 783,906 ................. 0. 65 

MINI SHUNT 800,070 ••••••••••••••••• 0.28 

2732 EPROM TO PEl' SP.OC 201,619 ........•..•.•... 7.00 

~VICE .t-1l\..NlJ.AI.. •••••••••••••••••••••• 999 , 968 ................. 7 .15 * 

REOOMMENDED SPARES KIT •••••••••••••••• 999,875 ••••••••••••••• 577.57 

Please contact Customer Services Spares Dept (0223 214411 x 321 & 322) 
for spares and servicing requirements not listed. 

* ITEMS NJl' SU.B.JEX::;T TO VNr 
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~ON SPARES PRICE LISI' 

M.Z\Y 1984 

PLEASE SEE N:JI'E AT BffiiNNIN:; OF BBC SPARES LISI' BEFORE ORDERIN3. 

DE~PTION 

7 PIN DIN CASSETTE SKT 

6 PIN RGB SKT 

I C SJC.KEI' 68 WA.Y 

VIDID <X>NNECI'OR 

RUBBER FEET 

SPFAKER 

CASE lABEL 

CASE ASSEMBLY SEI' 

PUffi ROD 

WIRE HOLDER 

SPACE BAR WIRE 

SPACE BAR 

KEYOOARD SWITCH 

KEYOOARD ASSEMBLY 

RIBOON CABLE ASSEMBLY 

L.E.D. TIL 211-2 

PART NUMBER 

800,003 

800,002 

800,168 

800,611 

890 '001 

835,001 

201,112 

•••••• • •• (201,080 
(201,081 
886,002 

886,001 

886,000 

999,599 

886,003 

105' 002 

201,102 

799,001 

PLASI'IC OCOI' ( EIX;E <X>NNEX:TOR) 201,248 

COIL 33 uH 860,005 

KEYTOPS SET'S 201,079 

INTRODUCTORY CASSETTES 105,006 

PRICE 

0.60 

0.64 

8.97 

0.60 

0.20 

1.47 

0.44 

7.80 

0.16 

0.17 

0.15 

0.44 

0.45 

•••••••••••••••••••••••• 23 • 80 

2.91 

0.76 

0.20 

0.60 

•••••••••••••••••••••••• 13. 20 

5.00 
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MAINS ADAProR ( PSU) 201,113 9.14 

PSU P.C.B ASSSMBLY ••••••••••••••••• 105,001 ..•...•...•...........•• 13.68 

PROGRAMMING BOOKLET •••••••••••••••• 405,002 ...................... * 5.95 

ELEX:::TRON USER GUIDE 405,000 * ...................... 5.50 

I. C 0/S BASIC ( IC2) 201,621 .........•..•••......•.. 13.44 

I. C l2C021 UIA 201,620 ........................ 25. 80 

I.C 4164 704,864 9.37 

I.C 74LS169A ••••••••••••••••••••••• 743,169 l. 75 

TRANSISI'OR BC309 ............... 04 .. 

'rRANSISI'OR BC239 •.............. 04 .. 

TRANSISI'OR BC213 L ................. 
TRANSISI'OR BC183 L . . . . . . . . . . . . . . . . . 
CAPACITOR VARIABLE 5.5-40P VCl 

CARDBOARD BOXES •••••••••••••••••••• 

POLYSTYRENE CASE SET ••••••••••••••• 

780,309 

780,239 

780,213 

780,183 

699,004 

2i.Q,~ 
:Jo J, I?<; 
201,126 
201,127 

........................ 0.35 

........................ 0.35 

. ....................... 0.22 

........................ 0.42 

0.35 

0.44 

1.95 

RECOMMENDED SPARES KIT ............• 999,641 ....................... 443.59 

N.B. FOR PARTS CDMMJN TO THE BBC CX>MPUTER PLFASE REFER TO BBC SPARES PRICE 
LIST MAY 84 

* ITEMS 001' SU13JECI' TO VAT 

J.,.oc; oo 1 
J 
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6. 3 SPARES AND 'lEST :a)UIPMENT 

Acorn Computers LTinited strongly recommend that all Approved 
Service centres and Dealers Workshops purchase our custom test 
equipnent: -

PET (Progressive Establishment Tester) - £ 2m excl. V.A.T. 

FIT (Final Inspection Tester) - £ 120 excl. V.A.T. 

Technical data on this equipment is detailed in Section 2 of 
this manual. 

PIT (Production Inspection Tester - for Electrons) price 
to be advised. 
6502 FT (Functional Tester) - price to be advised. 

We also recommend that you purchase sets of spares, at the 
moment we offer 2 spares kits:-

The Recommended BBC Micro Spares Kit contains the following: 

5 x UHF TV Leads 

5 x Welcome cassettes 

5 X User Guides 

1 X Case ~r Half 

2 X Case ~r Spire clips 

1 X Case Laver Half 

1 X Stick on Label Set 

2 x Plastic Rulers 

3 x Keyboard Assemblies 

5 x Power Supply Modules 

3 x Keyboard Connectors 

5 X 50094 U1A (Video) 

5 x 2Cl99 Mark 7 (Serial) 

5 x 82K Resistor 

1 x Instruction sheet 



5 x HM 613128 PB05 (Basic) 

5 X fJ>1 613128 P004 (C6) 

3 x SAA 5050 (Teletext) 

3 X UPD 7002 

3 X 6502A 

3 X 6845 

3 X 6522 

3 X 6850 

10 X 61 IS 95 

20 X fJ>1 4816 AP-11 

3 x cassette Relays 

3 x UHF Modulators 

3 x 2" Lol.rlspeakers (inc. in KeyOOa.rd) 

5 X 17. 73 MHZ crystals 

5 x 16 MHz crystals 

5 X 76489A 

5 x Reset tilners 555 

5 X IM386 

5 X IM324 

2 X Tl'L 74 IS 00 

2 X Tl'L 74 IS 02 

2 X Tl'L 7 4 IS 04 

2 X Tl'L 74 IS 10 

2 x TTL 74 IS 20 

2 X TTL 74 IS 30 

2 x TTL 74 IS 32 

1 1 1 6 1 3 1 2 1 July s41 



2 X TI'L 74 IS 51 

2 X TI'L 74 IS 74 

2 X TI'L 74 IS 86 

2 X TI'L 74 IS 138 

2 X TI'L 74 IS 139 

2 X TI'L 74 IS 163 

2 X TI'L 74 IS 245 

2 X TI'L 74 IS 259 

2 X TI'L 74 IS 273 

2 X TI'L 74 IS 283 

2 X TI'L 74 soo 

2 X TI'L 74 s 04 

2 X TI'L 74 s 74 

2 X TI'L 7438 

l X Socket D Type 15 way (Analogue Socket) 

1 X Socket DIN MAB 7 SH (Cassette Socket) 

1 X Socket DIN MAB 5 WH 5 way (RS 423) 

1 X Socket DIN MAB 6 H 6 way (RGB Socket) 

16 x Bump on Feet 

5 x Baseplates for use with SWitch Mode P.S.U. 

2 x Space Bar Assemblies 

cxmprising: 

2 x Spice Bars 

2 x Spice Bar Supports (Metal) 

4 x Spice Bar Supports (Plastics) 

1 1 6 1 3 1 3 1 July s4 j 
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ELECTRON SPARES KIT 

QUANTITY PER KIT DESCRIPTION PART Nu.mER 

1 7 PIN DIN SOCKET 800,003 

1 6 PIN DIN RGB SOCKET 800,002 

1 I.C. SOCKET 68 WAY 800,168 

1 VIDEO CONNECTOR 800 '611 

8 RUBBER FEE'r 890,001 

2 SPEAKER 835,001 

1 CASE LABEL 201,ll2 

1 CASE ASSEMBLY SET ( 201,080 
( 201,081 

4 PUSH ROO 886,002 

4 WIRE HOLDER 886,001 

2 SPACE BAR WIRE 886,000 

2 SPACE BAR N/A 

10 KEYOOARD SWITCHES 886,003 

2 RIBBON CABIE ASSEMBLY 201,102 

1 L.E.D. TIL 212-2 799,001 

3 KEYOOARD ASSEMBLY 105,002 

3 PLASTIC J3(X)1' 201' 248 

3 ffiNNECI'OR RELAY ( CASSE'ITE ) 810,001 

5 COIL 33 uH 860.005 

3 CRYS'rAL 17.7345 MHZ 820 '177 

3 CRYSTAL 16 MHZ 820,160 

3 UHF MOOUIATOR 825,000 

5 INTRODOCTORY CASSETI'ES 105,006 

5 'N I AERIAL LEAD 201 '503 



1 1 1 6 1 3 1 5 1 July s41 

~ 
3 MAINS ADAPTOR ( PSU) 205,115 

3 PSU PCB ASSFMBLY 105,001 

5 PRc:x:;R.AMMING BOOKLET 405,002 

5 USER GUIDE 405,001 

5 I. C. 0/S BASIC (IC 2) 201,621 

5 I. C. 12C021 UIA ( IC I) 201,620 

5 I. C. 6502 A 706,502 

20 I. C. 4164 704,864 

5 I. C. 1M 324 770,324 

2 I. C. 74IS169A 742 '169 

2 I. C. 74IS86 742,086 

2 I. C. 74IS74 742,074 

2 I. C. 74ISOO 742,000 

5 I. C. 74S74 741,074 

2 I. C. 74S04 741,004 

2 'IRANSISTOR BC309 780 '309 

2 'IRANSIS'l'OR BC239 780.239 
\ 

2 'IRANSISTOR BC213 L 780 '213 

2 'IRANSISTOR BC183 L 780,183 

2 CAPACITOR VARIABlE 5-5 699,004 

PLEASE CONTAcr SPARES AND SERVICE DEPARTMENT FOR CURRENT PRICE OF 
KITS 
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6.4 MANUALS 

The following manuals may be ordered from the Sales Department 
using the same procedure as is used for spares ordering. 

The information contained in some of the old system manuals is 
not entirely accurate but we have included them in this list in 
the interest of providing as comprehensive a list as possible. 

Atom Technical Manual 
Atomic Theory and Practice 
Atom Disc Pack Manual 
Atom Colour Board Manual 
6502 ADE Manual 
System 1 Technical Manual 
System 1 User Manual 
System 2 Manual 
System 3 DOS Manual 
System 5 Manual 
6809 User Manual 
Analogue Interface Manual 
Atom ONL I Basic Manual 
System ONL I Basic Manual 
8k Static RAM Manual 
Laboratory Interface Manual 
Versatile Interface Board Manual 
16k and 32k D'RAM Manual 
40 Character VDU Card 
PROM Programmer 
Atom/ System Econet, User Manual I 
Atom/ System Econet, Technical Manual I 
Atom/ System Econet, User Manual II 
Atom/ System Network Software Manual II 

Price 

£ 2.50 
8.00 
3.00 
2.50 
3.00 
3.00 
5.00 
3.00 
3.00 

10.00 
5.00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
5.00 
5.00 
5.00 
5.00 



CUSTCMER SERVICE 

6502 SECOND PROCESSOR - PRICE LIST 

c:x;roBER 19 8 4 

PLEASE NOI'E: 

The prices quoted are strictly NETT of discount regardless of volume. 
VAT will be added at the current rate where applicable. Please quote 
PART NUMBERS and DESCRIPTIONS as listed. Orders sutmitted MlET quote 
your ACCDUNT NLMBER and ORDER Nt.MBER. 

PART NO. 

T.B.A. 
T.B.A. 
041201103 

041201106 
041201109 

041201110 
041201146 
041201605 
041201606 
041201666 
041704164 
041706501 
041738095 
041741004 
041741074 
041742000 
041742002 
041742074 
041742122 
041742133 
061742161 
041742163 
041742393 
041800037 
041800200 
041805003 
041815010 
041815208 
041820120 
041831100 
041882946 
041890000 

DESCRIPTION CXMMON TO: PRICE 

6502 SERVICE MANUAL •••••••••.••• NIL .••••••••••• T.B.A. 
65 02 FUNCTIONAL TEST •••.•••••••• NIL •••••••••••• T. B. A. 
CASE LABEL UPPER ) 

) SETS ONLY ••••. NIL • • • • • • • • . . . • 1. 20 
CASE LABEL REAR ) 
CASE UPPER MOULDIN3) 

)SETS ONLY ••• Z.80 1PRES ••••••• 7.68 
CASE LCWER MOULDIN3) 
RIBBON CABLE ASS .••.••••••••.••• NIL • • • • • • . • • • • • 5. 85 
TUBE ULA I.C •.•••.•••..•••••.••• Z80 ••••••••••.•• 17. 88 
I. C. 2732 •••••••••••.••••••••••• NIL •••.•..••••• 5.40 
D.N.F.S. R<Jv1 I.C •••••.•.•••••••• Z80 ••••••••••••• 13.50 
I. C. 4164 ••••••.•••.••••.•••.••• Z80. (REF 8264) ••• 8. 40 
I.C. 6502C ••••••••.•••••••••.••. NIL ••.•.•.•.••.. l4.25 
I. c. 81IS95 •••••..•••••••••••••• BBC I Z80 ••••••.•• REF. BBC 
I. C. 74S04 •.•••••••••••.•••..••• BOC 1E 1Z80 • •••••• REF. BOC 
I. C. 74S74 •.•••••.••.••••••••••• BOC 1E 1Z80 •••••• • REF. BBC 
I.C. 74ISOO ••••••••••.••••••••• . BOC 1E1E+l 1Z80 •• • REF.BOC 
I. C. 74IS02 •.•••.•••••••••••.••• BOC .••••••••••.• REF. BBC 
I. c. 74IS74 •••.•.•••..••••••.•.. BOC IE I Z80 ••••.•. REF. BOC 
I. C. 74IS122 .•.••••••.•••.•••••• NIL •••••.••••••.• 0.81 
I.C. 74IS133 ••.•••••••.••••••••. Z80 ••••••••••.••• 0. 72 
I. C. 7 4 IS161 •••.•...•.••••••.••• NIL .••••••••••••• 0 • 60 
I. C. 7 4LS16 3 ••.••••••••••••••••• BOC • • • • • • • • • • . • • REF. BOC 
I. C. 74IS393 •••••••••••••••••••• BOC •••••••••••••• 1. 80 
S. H. E. CDNNECI'OR •••••••••••••••• Z80 •••••••••••••• 3. 45 
FASTON TAB •••••••••.•••.••••.••. BOC 1Z80 1PRES .••• REF.BBC 
MAINS SWITCH. • • • • • • • • • • • • • • • • • • • z 80 I PRES • • • • • . • • . 0 • 9 9 
FlEE 2lMP 20r-M X 5M1 ..•••••••••• NIL •••••••••••••• 0.2l 
FUSE 20MM X 315MM ••••••••••••••• NIL ••••••••••.••• 0. 30 
CRYSTAL 12 MHZ •••••••••••••••••• Z80 •••••••••••••• 1. 29 
p. s. u •......•••••.......•••.•... z 80 ••••••••••••• 30 • 50 
SPIRE CLIP N0.6 ••••••••••••••••• BBC 1Z80 1PRES •••• REF.BBC 
STICK ON FEET ••••••••••••••••••• BBC 1PRES 1Z80 •••• REF.BBC 
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CUSTOMER SERVICE 

Z80 SECOND PROCESSOR - PRICE LIST 

c:x::TOBER 19 8 4 

PLEASE IDI'E: 

The prices quoted are strictly NETT of discount regardless of volume. 
VAT will be added at the current rate where applicable. Please quote 
PART NUMBERS and DESCRIPI'IONS as listed. Orders sul:rnitted Ml.ET quote 
your ACffiUNT Nl.MBER and ORDER NlMBER. 

PART NO. 

T.B.A. 
T.B.A. 
04,201108 

04,201742 
04,201109 

04,201110 
04,201146 
04,201605 
04,201644 
04,201666 
04 '700080 
04,704164 
04 '738095 
04,741004 
09' 741074 
04,742000 
09,742011 
04,742011 
04 '742032 
04,742074 
04 '742123 
04,742132 
04,742133 
06,742260 
04,783906 
04,800037 
09,815007 
09,815007 
04,815007 
04,815207 
04,820120 
04,831100 
04,860002 
04,882946 
04,890000 

DESCRIPTION a:MMON TO: PRICE 

Z80 SERVICE MANUAL ••.••••••••• NIL •••••••••••••• T.B.A. 
Z80 FUNCTIONAL TEST •••••••••••. NIL ••..•••••••••• T.B.A. 
CASE LABEL UPPER) 

) SETS ONLY .•••• NIL ••••••••••.•.• 1. 32 
CASE LABEL IruER) 
CASE UPPER MOULD IN:;) 

)SETS ONLY •• 6502,PRES .••••••• REF.6502 
CASE IruER MJULDit\G) 
RIBBON CABLE ASS .••••.••••••••• 6502 .••••••••.••• REF. 6502 
TUBE ULA •••••.••••••••••••••••• 6502 ••••••••••••• REF. 6502 
Z80 BOOr RG1 ••••••.••.••••••.•• NIL •••••••••••••• 9. 00 
D.N.F.S. RG1 ••••••••..•••••••.• 6502 ••••••.•••••• REF.6502 
I. C. Z80B ••••••••••...••••••••• NIL •••••••••••••• 7. 23 
I.C. 8264 (SEE 4164) ••••••••••• 6502 ••••••••••••• REF.6502 
I.C. 81IS95 .•••••••...••••••••• BOC,6502 •••••.••• REF.BOC 
I. C. 74S04 •••••••••.••••••••••• BOC ,E, 6502 ••••.•• REF. BOC 
I.C. 74S74 ••••••••••••••••••••• BOC,E,6502 ••••••• REF.BOC 
I. C. 74LSOO •••••••••••••••••••. BOC, E ,E+ 1, 6502 ••• REF. BOC 
I.C. 74IS04 .••••••••.•••••••••• BOC,E+l •••••••••• REF.BOC 
I. C. 74LSll •••••••••.••••••••.• NIL •.•.•••••••••• 0. 54 
I. C. 74IS32 •••••••••••••••••••• BOC,E+l •••••••••• REF.BOC 
I. C. 74LS74 ••••••••••.••••••••• BOC,E, 6502 ••••••• REF. BOC 
I. C. 74IS123 ••••••.•••••••••••• BOC •••..••••••••• 1.12 
I.C. 74LS132 ••••••••••••••••••• BOC •••••••••••••• 0.90 
I. C. 74IS133 •••••••.••••••••••• 6502 ••••••••••••• REF. 6502 
I.C. 74LS260 •••••••••.••.•••••• E+l •••••••••••••• 1.02 
TRANSISTOR 2N3906 ••..•••••••••. BOC ••••••••••.••• REF.BOC 
S.H.E. ffiNNECim •••.••••••••.•• 6502 ••••••••••••• REF.6502 
FASTON TAB •••••••••••.••••••••• BOC,6502,PRES •••• REF.BOC 
MAINS SWITCH •••••••.••••••••••• 6502,PRES •••••••• REF.6502 
FUSE 20MM X 5MM lAMP RATING •.•• NIL .••••••••••••• 0.30 
FUSE 20MM X 5MM 250NA •••••••••• NIL •••.•••••••••• 0. 45 
CRYSTAL 12 MHZ •••••.••••••••••• 6502 ••••••••••••• REF. 6502 
P. S. U ••••••••••••••.••••••••••• 6502 .••.••••••••• REF. 6502 
INDUCTOR 2uH ••••••••••••••••••• NIL •••.•••••••••• 0. 39 
SPIRE NUT N0.6 •••••.••••••••.•• BOC,6502,PRES •••• REF.BOC 
STICK ON FEET •.••••..••••.••••• BOC,6502,PRES .••• REF.BOC 
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CUSTCMER SERVICE 

PRESTEL REC:EIVER - PRICE LIST 

OCTOBER 1984 

PLEASE NCYI'E: 

The prices quoted are strictly NETT of discount regardless of volume. 
VAT will be added at the current rate where applicable. Please quote 
PART NUMBERS and DESCRIPTIONS as listed. Orders submitted MUST quote 
your ACCDUNT NUMBER arrl ORDER NlMBER. 

PART NO. 

T.B.A. 
T.B.A. 
04,201109 

04,201110 
04,201182 

04,201184 
04,201186 
04,201187 
04,201643 
04,733691 
04,754020 
04,754049 
06,754071 
04,754081 
04,754520 
04,754556 
04,763101 
06,770062 
04,770386 
06,772003 
04,778006 
04,779001 
06,795003 
04,795005 
04,795012 
04,798101 
04,800050 
04,800051 
04,800070 
06,800080 
04,800082 
04,800200 
04,805003 

DESCRIPTION CXMMON TO: PRICE 

PRESTEL SERVICE MANUAL ..••.••. NIL ....•.•..•. T.B.A. 
PRESTEL TEST EQUIPMENT •••.•... NIL ........... T.B.A. 
ADAPTOR CASE ~R) 

)SETS ONLY .• 6502,Z80 ..•.•.. REF.6502 
ADAPTOR CASE UPPER) 
lABEL UPPER) 

) SETS ONLY ........• NIL .....•...... 1.14 
lABEL REAR ) 
ADAPTOR PHONE ASS •••••.••.•..• NIL •.•••...•••. 4.35 
ADAPTOR CABLE ASS .....•....••• NIL .........•.• 1.35 
8K X 8 250NS (PRESTEL ROM) .... NIL .......•..• 10.60 
DS. 3691 ..•••............•.... BBC •.•........ REF. BOC 
I. C. 40 20 ....................• BBC ............ 0 . 82 
I.C. 4049B ....•............•.. NIL ...•...••... 0.72 
I. C. 40 l 7B ...•........•.•..... NIL .....••..... 0 • 60 
I. C. 4081B .............•••.••• NIL •••...•..... 0. 45 
I. C. 4520B .................... NIL .....••..••• 0. 96 
I.C. 4556B .•.••..•............ NIL .•...•..•... 0.90 
'101 3201 •............••.....•. NIL ........•.• 18 • 00 
TL. 0 62 •...••.•...•........••.. NIL •........... 0. 86 
IM. 386 .....•.•.••••...•.....•• BBC ...•..•.... REF. BOC 
ULN 2003A .•.••••..••..••...... NIL ••.........• 0. 99 
IM. 341 P5 .....•••••....••....• NIL ......•....• 0 • 96 
IM. 320 LZ-5 ••..••..••.•••..... NIL •.......••.. 0. 72 
DIODE BZX79C3V3 ••••••.••.••.•. NIL •.•..•...... 0.15 
DIODE BZY 96C5Vl .••.•••••••.•. NIL •.•......... 2.31 
DIODE BZX70Cl2 .••...........•. NIL .••••••.•.•. 0. 90 
1 KABIO BRIDGE RECTIFIER ••.... NIL ...••...••.. 0.72 
PIN 2 ~ ..••.•••.......•••••. BOC ..••....•... 0 .16 
PIN 3 ~ ••••••.•••.•••.•..••• BBC ••.•..•..... 0 . 18 
MINI SHlNT ...•••.••••••••••.•• BOC ..•..•••... REF. BBC 
CRIMP TERMINAL ....•.•..•...•.. NIL .•....•...•. 0 . 10 
SHELL 2 ~ . . . . • . . ...••••.•... NIL ...•.....•.. 0 . 22 
FASTON TAB .....•••.••••....... BBC,6502,Z80 ..• REF.BOC 
MAINS SWITCH ...•.•••.••.•..... 6502 •....••... REF.6502 
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PRESTEL RECORDER SPARES- PRICES LIST (CONT .•• ) 

06,810003 
06,810004 
06,810005 
04,815003 
04,815016 
04,815209 
04,820043 
06,835001 
04 , 865001 
06,865002 
04,882946 
04,890000 

RELAY ( 2-POLE N/0) •.•.••...... NIL •••.•••••••• 3. 09 
RELAY ( 2-POLE N/0) .•.•..••.... NIL .•....•..•.. 2. 82 
RELAY (l-POLE N/ 0) ..•••.....•• NIL ..••••..•••• 2.16 
FUSE QUICK BLOWN 250 MA ..•.... NIL ....•....... 0.21 
FUSE QUICK BLOWN 63 MA ••••.•.• NIL ••..•••••••. 0.45 
FUSE SLCW BLC:W 400MA .•.....••• NIL ••••••...•.. 0. 30 
CRYSTAL 4.4361 19 MHZ .••••..•• NIL •...•..•••.• 1.44 
LOUDSPEAKER ••••••••••••••••••• E •••••••••••• REF.ELEC. 
TRANSFDRMER ......•.•••.•.••••• NIL ...••..••... 4 . 88 
ISOLATION TRANSFDRMER .......•. NIL .••......... 4.60 
SPIRE CLIP N0.6 .••••••••...... BBC,6502,Z80 ••. REF.BBC 
RUBBER FEET ..•••.•.•..•.•..•.. BBC,6502,Z80 •.. REF.BBC 

UL.:L 0~ I 
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CUS'l'Cl-1ER SERVICE 

ELECTRON PLUS 1 SPARES - PRICE LIST 

cx:TOBER 1984 

PLEASE NOI'E: 

The prices quoted are strictly NETr of discount regardless of volume. 
VAT will be added at the current rate where applicable. Please quote 
PART NUMffiRS and DESCRIPTIONS as listed. Orders sul:mitted MU3T quote 
your ACCDUNI' NUMBER arrl ORDER NlMBER. 

PART NO. 

T.B.A. 
T.B.A. 
06,999608 
06,201752 
06,700844 
04,742000 
04,742004 
04,742010 
04,742020 
06,742027 
04,742030 
04,742032 
06,742125 
04,742139 
06,742175 
06,742195 
06,742260 
04,742273 
04,780239 
06,800038 
06,800043 
06,800044 
06,800305 
06,890001 

DESCRIPTION aJ.1MON 'ID: PRICE 

PLUS 1 SERVICE MANUAL •••.. NIL ••••••••••.•.• T.B.A. 
PLUS 1 TEST EQUIPMENT ••.•• NIL •.•••••.•..... T.B.A. 
CASE ASSEMBLY SET •••.••••• NIL ••••.••••••••• 4.90 
I. C • 3 2K Rc::f.1 ..•..••.•••••• NIL ••••••.••••••• 5 • 52 
I. C. ADC 0 8 4 4 ••••••••••.•• NIL .•.•.••.•.•••• 7 . 0 2 
I.C. 74LSOO •••••••••••.••• BEC,E,6502,Z80 •..• REF.BBC 
I.C. 74IS04 ............... BBC,Z80 ........... REF.BOC 
I. C. 7 4LS10 ..•••.•••••••.• BEC ......••..••••. REF. BOC 
I.C. 74LS20 ..•.•••.•..•... BBC .••.•.•••••••.. REF.BBC 
I.C. 74LS27 •••...•.••••••. NIL .•.•••••..•••.. 0.56 
I. C. 74IS30 ............... BBC ••••.•••••••••• REF. BOC 
I.C. 74LS32 ••••.•.•.••.••• BOC ••••••••••••••• REF.BOC 
I. C. 74LS125 ••.••••••••••• NIL ••••••••.•••••• 0.66 
I. C. 74LS139 ..•.•••••••••• BOC ••••.•...•.•••. REF.BEC 
I. C. 74LS175 ••.••••••••••• NIL .•..•••••....•. 0. 87 
I.C. 74LS195 ..•••••••••••• NIL ••••••••.•••••• 0.87 
I. C. 74LS260 •••.••..•••••• Z80 •.••••••......• 1.02 
I.C. 74LS273 •••••••••..... BOC ••••••.••••.••. REF.BOC 
TRANSISTOR BC.239 .•.••••.. BBC,E ...•.•••••••• REF.ELEC 
CONNECTOR 26 WAY HEADER ••• NIL ..•.••••.•••.•. l.20 
CONNECI'OR 22 WAY l" ••••••. NIL .•.•••••••••.•. 2.3l 
CONNECTOR 25 WAY l" ••••••• NIL •••..•••••••••• 2.67 
CONNECTOR 15 WAY D-~PE •.• NIL ••.••••....•.•. l.50 
RUBBER FEET .•••••••••••••• E .•....••.•••••••. REF. ELEC 
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CUSTCMER SERVICE 

DATA CASSEITE SPARES - PRICE LIST 

OC'IDBER 1984 

PLEASE IDI'E: 

The prices quoted are strictly NETI' of discount regardless of vol1..1ITe. 
VAT will be added at the current rate where applicable. Please quote 
PART NUMBERS and DESCRIPTIONS as listed. Orders sul:mi tted MUST quote 
your ACCOUNI' Nl.MBER and ORDER Nl.MBER. 

PART NO . 

05 999500 
05 999501 
(J5 999502 
05 999503 
05 999504 
05 999505 
05 999506 
05 999507 
05 999508 
05 999509 
05 999510 
05 999511 
05 999512 
05 999513 
05 999514 
05 999515 
05 999516 
05 999517 
05 999518 
05 999519 
05 999520 
05 999521 
05 999522 
05 999523 
05 999524 
05 999525 
05 999526 
05 999527 
05 999528 
05 999529 
05 999530 
05 999531 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... ........... 

........... ........... 

........... 

........... 

........... 

....... .... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

DESCRIPTION PRICE 

EAR JACK 3. 5rnn FCB TYPE ...•.....••....... , 0. 20 
7 PIN DIN SOCKEI' • • • • • • • • • • • • • • • • • • • • • • • • • 0. 72 
LEVEL METER . . . . . • • . . • . . . . . . . . . . . . . . . . • • . . 2 • 79 
IDUD SPEAKER 3. 5 II • • • • • • • • • • • • • • • • • • • • • • • • 1.14 
SLIDE VOLUME CONTROL ..•.. • .•...•..•.••••. 0.44 
A. C. SKT. V. D. E. 'IYPE • • • • • • • • • • • • • • • • • • • • 0 • 45 
POWER TRANSFORMER ..•.....•...........•..• 1.65 
RECffiDING SWITCH . • • . • . . . . • • • . • . . • . . . • • . • . 0. 52 
BIASING COIL • . • . . • . • • • • • • • . . • • . • . . . • • • • . • 0. 35 
MOI'CR CIDKE COIL • • • • • • . . . • . • • . • . • • • • • . . • • 0 .15 
I.C. TA-7628P .••....•......•.....•....•.• 1.26 
TRANSISTOR 20C536F . . . . . . . • . . . . . . . . • . • . . . . 0. 52 
SILICON DIODE coo-22 • . • • • . • • • • • . . . . . . • . • . 0.10 
GERM. DIODE IN60-5 . . . . • . . • • . . • . . . . . . • • • . • 0 .10 
RECTIFIER IN 4001 . • . . . . • . . . • • . . . . • . . . • . . . 0 .10 
'IQP CA.B~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1. 46 
BOTTOM CABINET •.....•...•..............•. 1.46 
CASSETI"E K~B • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • 10 
RECORD KNOB • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 .10 
CASSE'rl'E lX)QR • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 . 7 2 
BA'I'I'ERY DOOR • . . • • . • . . . . • . • . . . • . . . . . • . . • • • 0 . 25 
JACK MOUNTING PLATE •••••••.••...•..•••••• 0.15 
VOLUME & TONE KNOB ..•••.••..•........•••• 0.10 
CASSETTE DOOR LENS •••..••.•....••........ 0.30 
ALlNINitl1 HANDLE • • • • • • • • • • • • • • • • • • • • • • • • • 0. 81 
BATTERY CONTACT (+VE) ••...•••.•..•.•••••• 0.10 
BATTERY CONTACT (-VE) ••••.••••..•..•..•.• 0.15 
BATTERY CONTACT (+VE & -VE) •••..•••...••. 0.15 
VOLUME & TONE BRACKET •..•••.•••.•.••••••• 0.25 
CASSETTE DOOR SPRING •.••••.•..•......•..• 0.10 
COUNTER BRACKET .•.•...••.••.••..•••.••••. 0.15 
SPEAKER KTG. CLIP . . • • . . • . • • • • • . • . . . . • • • . • 0 .10 
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DATA CASSE'ITE SPARES .:: PRICE LIST (COOT ..• ) 

05 999532 
05 999533 
05 999534 
05 999535 
05 999536 
05 999537 
05 999538 
05 999539 
05 999540 
05 999541 
05 999542 
05 999543 
05 999544 
05 999484 
05 999485 
05 999486 
05 999487 
05 999488 
05 999489 
05 999490 
05 999491 
05 999492 
05 999493 
05 999494 
05 999495 
05 999496 
05 999497 
05 999498 
05 999499 
04 201521 

VO Lll-1E 'I'Ct'JE FELT • • • • • • • • • • • • • • • • • • • • • • • • • 
R UEBER RING • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
CAS SE'I'I'E MIRRCR • • • • • • • • • • • • • • • • • • • • • • • • • • 
a) UN'IER PIA 'IE . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
J AC::K. PIA 'IE . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 
CD UN'IER BELT • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
COTJN'rrER • • • • • • • • • • • • • • • • • • • •••.••••••••••• 
BATIERY SPONGE ••••••••••••••••••••••••••• 
SCREW M. 2 6X4 P /H •••••••••••••••••••••••• 
SCREw M. 3 xS B/H ••••••••••••••••••••••••• 
SCREW M. 3 X 6 P/H •••••••••••••••••••••••• 
SCREW M. 2 6X6 K/H •••••••••••••••••••••••• 
SCREW M.2 X 4 P/ H •••••••••••••••••••••••• 
SCREW S • T 3X6 P /H •••••••••••••••••••••••• 
SCREW S • T. 3X8 B/H ••••••••••••••••••••••• 
SCREW S. T. 3Xl0 B/H •••••••••••••••••••••• 
SCREW S. T. 3X20 B/H •••••••••••••••••••••• 
SCREW S. T. 3Xl5 B/H •••••••••••••••••••••• 
SCREW TAPE TITE M.2 6X6 ................. . 
POLY BJI(; 2 II X 3 II • • • • • • • • • • • • • • • • • • • • ••••• 

POLY Bffi 10 II X 15 II ••••••••••••••••••••••• 

POLY BAG 4 II X 15 II •••••••••••••••••••••••• 

POLY FDAM •••••••••••••••••••••••••••••••• 
GIFT BOX •..•...•..•..•..............•.... 
INSTRUCTION BOOKLET ..................... . 
EARPIDNE o 3. 5rrm ••••••••••••••••••••••••• 
GIF'I' BOX LABEL ••••••••••••••••••••••••••• 
U-SHAPED CARDBOARD ••..•.••••.••..•....... 
FI.A.'T POLYFDAM 230 x 200 X 13 ...........•. 
CASSETTE CABLE 7-7 DIN ............•.••..• 

* ITEMS Nor SUBJECT TO V.A.T. 

0.10 
0.10 
0.10 
0.10 
0.10 
0.25 
1.02 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0. 44 
0.52 
0. 25* 
0.15 
0.15 
0.45 
0. 25 
1.53 
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PERIPHERAL MANUAlS 

Below is a list of Manuals available on request for replacement purposes, 
to obtain replacements please contact Acorn Customer Services and quote 
the Serial No. and date of purchase of the equipnent supplied with missing 
or incomplete Manuals. 

These Manuals can also be purchased through the Acorn Sales Office. 

06,419000 

04,408000 

04,415000 

PLUS l USER GUIDE 

6502 MANUAL 

PRESTEL USER GUIDE 

Z80 SECOND PROCESSOR MANUAlS 

04 '409002 
04,409010 
04,409004 
04,409000 
04' 409001 
04,409003 
04,409005 
04,409006 
04' 409007 
04,409008 
04,409009 
04,409011 
04' 409012 

ECONET MANUAlS 

04' 412014 
04,412011 
04,412111 
04,412017 
04,412018 
04,412019 

Z80 BASIC USER GUIDE 
Z80 USER GUIDE 
CIS CCBOL LANGUAGE MANUAL 
CIS COBJL WITH ANIMATCR 
CP / M2 WI'IH CSX GRAPHICS 
BBC BASIC RUNNING CP/ N 
MEMO PLJIN 
FILE PLJIN 
GRAPH PLJIN 
PCCOUNTANI' 
NUCLEUS SYSTEM GENERATOR 
PREPARING THE BBC FOR Z80 
FUNCTION KEY MANUAL 

ECONET PRINTER SERVER MANAGERS GUIDE 
ECONET LEVEL l FILE SERVICE MANAGERS GUIDE 
:OCONET LEVEL l FILE SERVER USER GUIDE 
ECONET LEVEL 2 FILE SERVER MANAGERS GUIDE 
:OCONET LEVEL 2 FILE SERVER USER GUIDE 
:OCONET ADVANCED USER GUIDE 
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1.1 TEST B;dUIPMENT FOR THE BBC AND ELECIRON MICROCCMPUI'ERS: Introduction 

The following hardware/software packages are available to Service 
Centres for use before, during, and after repairs to the Electron and 
various models of the BBC microcomputer:-

BBC MICROCCMPUI'ER 

1) Progressive Establishment Tester (P.E.T.) 

The Progressive Establishment Tester is a device which is 
attached to a partly functioning BBC Microcomputer and 
which performs a series of comprehensive tests on all 
aspects of the hardware, as well as ensuring that correct 
copies of firmware are all in place. 

Further information on the P.E.T. can be found on the 
appropriate Engineering Information Sheet in the following 
pages. 

2) Final Inspection Tester (F.I.T.) 

The Final Inpection Tester is used in conjunction with a 
cassette of test programs to complete the soak testing of a 
repaired or upgraded machine. 

3 ) BBC FIT Test Station 

The Test Station is a dedicated computer used to semi 
automatically test machines of all types, and it includes 
software and hardware for testing ECONET and Disc 
interfaces. 

4) 6502 FT (Functional Test) 

ELECTRON 

This test equipnent will be released in the near future and 
will be used to prove the functions of the 6502 second 
processor. 

1) Production Inspection Tester (P.I.T.) 
The Producticn Inspecticn Tester is a device which is used 
in conjunction with a BBC micro when attached to a partly 
functioning Electron, to produce diagnostic information by 
means of a series of comprehensive tests. 

2) Watchdog 

The Watchdog is used to carry out soak testing of a 
repaired Electron. It provides information to indicate 
that the Electron has continued to operate for the period 
of the soak test. 
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1.2 BBC MICROCOMPUTER TEST EQUIPMENT: General Description 

Progressive Establishment Tester (P.E.T.) 

The requirement that all repaired or upgraded machines must 
be PET tested is now a recommendation only. It is still very 
strongly suggested that every dealer should have a PET, as 
they are also very useful as fault-finding equipment. 

The main PCB is at Issue 1 and no changes are outstanding. 
The buffer PCB is at Issue 2, but all Issue 1 buffers were 
modified to Issue 2 standard when manufactured. 

The PET EPROM code is at Issue 4.0. The only previous 
Issue was 3.0. The only difference between the two Issues 
is that 4.0 includes the CRC values for OS 1.2 (as well as 
0.1 and 1.0, which were in Issue 3.0) and BASIC II (as well 
as BASIC I, which was in Issue 3.0). It was originally 
intended to add tests for the Disc and Econet areas, but as 
these are fully covered by the FIT tests this is not planned 
for the near future. 

The PET manual is currently at Issue 1. It is not recommended 
that the instructions within the service manual are used as 
they are not complete. 

All the above is sold under product code ABX03 . 

N.B. The PET is not fully compatible with the speech option 
on BBC machines. Unless the TMS5220 is removed (IC99) the 
PET will fail tests 1.4 to 1.7 and the "sil ence " and "sound" 
tests will be corrupted. 

Final Inspection Tester (F.I.T. ) 

This now consists of the following equipment: 

i) FIT PCB 

The standard PCB as supplied for the last year. It is currently 
at Issue 1 , but will soon be going to Issue 2 to correct a 
missing track which has been fitted as a link on all previous 
production units. 

ii) FIT Cassette 

Currently at Issue 3 (CTESTA3 and CTESTB3) . Previous issues are 
1 and 2. The changes are only minor and, although it is preferred 
that the latest version is used, the earlier issues are acceptable. 



iii) FIT with Cassette Manual 
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BBC Microcomputer T~st Equipment 

Currently at Issue 2. Changes from Issue 1 are minor (mainly 
spelling mistakes') plus details of the Issue 3 software. 
The Issue 1 manual covers Issue 2 software and the description 
in the BBC service manual is for Issue 1 software. 

Items (i) to (iii) are currently sold as ABX02. 

iv) BBC FIT Test Station 

The idea of the test station is to enable full testing of the 
Econet Interface. It has, however, been extended to cover all 
Models as it includes the additional advantage of not needing 
a cassette, eliminating the necessity for re-winding tapes. 
It also provides extra testirtg of the cassette interface as 
both "Load" and "Save" operations are carried out (the FIT 
cassette only tests "Load" ) . For Models A and Bit is an 
alternative to the FIT cassette, but is compulsory for Econet 
models (A+E, B+E, B+D+E ) . 

The test station upgrade comes in three parts: 

a) Model A+B Test Station Kit 

This contains a slightly modified operating system EPROM 
(TOS1 .2), two further EPROMS containing the test software, two 
cassette leads and Upgrade and Operating Instructions. It 
requires a Model B computer ( for modification to a test 
station ) plus necessary monitors and TVs. The FIT PCB 
requires two resistors ( also supplied ) to be added for the 
cassette-to-cassette link to operate fully at 1200 baud. 

Using the test station the standard Model A and B FIT tests 
can be transferred to the unit under test via the cassette 
sockets on the FIT PCB.' The test procedure is then identical 
to the standard FIT cassette tests except for the transmission 
of the Pass/Fail messages from the unit under test to the 
test station prior to the sound test. 

The software supplied includes tests for Econet and Disc models, 
but these are not usable without items (b) and (c). 

b) FIT Econet Test Kit 

This includes the "Econet Test Box" with all leads, plus an 
Instruction Manual and full details of how to upgrade all 
Issue PCBs to include Econet (not supplied in the Econet Upgrade 
Kit). 

The test box provides the clock and terminators for a short 
Econet network (two computers), so that the Test Station and 
Unit under test can communicate via Econet. It also incorporates 
a "worst case" network simulator (switched in and out of the 
line by the Test Station) so that tests can be carried out on 
"Good" and "Bad" lines. 

All the test software is supplied with the Model A+B test kit. 

The test station must, of course, have an Econet Interface fitted. 
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BBC Microcomputer Test Equipment 

c) FIT Disc Test Kit 

A set of 3 discettes (80 track, double sided). Discettes 
"SCRATCH 0" and "SCRATCH 1" are simply formatted discs with 
specific titles. Discette "TEST 0" contains 3 programs. 

Two of the programs are used within the Test Station routine. 
The third is an extract of one of the first two which enables 
the Disc Interface to be tested in isolation from the Test 
Station. 

Full operating instructions are supplied, and a pair of 80 Track 
BBC drives will be required. 

In summary, the following FIT equipment is required for various 
Models of BBC computer as listed: 

Model A 

Either 
or 

plus 

Model B 

Either 
or 
plus 

Model A + Econet 

Model B + Econet 

FIT Cassette 
Model B + "A+B" test station kit + monitor + 
FIT PCB 
B&W monitor 
Colour TV 

for unit under test 

FIT Cassette 
Model B + "A+B" test station kit + monitor 
FIT PCB 
B&W monitor 
RGB monitor 
Colour TV 

for unit under test 

' Model B + Econet 
"A+B" Test Station Kit 
Econet Test Kit for test station 
FIT PCB 
Monitor 
B&W Monitor for unit under test 
Colour TV 

Model B + Econet 
"A+B" Test Station Kit 
Econet Test Kit for test station 
FIT PCB 
Monitor 
B&W Monitor 
RGB Monitor for unit under test 
Colour TV 



Model B + Disc 

Either: 

or: 

Plus: 

2 1 1 1 2 1 4 1 Jul y s3 1 

BBC Microcomputer Test Equipment 

FIT Cassette + Disc Test Kit 

Model B + "A+B" Test Station Kit + Disc Test 
Kit + Monitor 

FIT PCB 
B&W Monitor 
RGB Monitor 
Colour TV 
Dual 80 track Disc Drives 

for unit under 
test 

Model B + Disc + Econet 

Model B + Econet ) 
"A+B" Test Station Kit ) 
Econet Test Kit ) for test station 
Disc Test Kit ) 
FIT PCB ) 
Monitor ) 
B&W Monitor 
RGB Monitor for unit under test 
Colour TV 
Dual 80 track Disc Drives 

N.B. Speech is now tested in Issue 3 FIT cassettes and all test 
stations. 



1.3 PEl' MANUAL 

'IRE M\NUAL LISTED IN THE CONI'ENI'S SEX:TION IS NOW SUPPLIED WITH THE 
TEST muiPMENI' ITSELF. 

IF YOU RB;)UIRE A COPY FOR HISTORICAL PURPOSES, PLEASE REMJVE THIS 
PAGE I COMPLETE THE ADDRESS SEX:TION BEI.DW I AND FORWARD 'ID: 

Engineering Support Section 
Customer Service Department 
Acorn Ccmputers Ltd. 
cambridge Technopark 
645, Newmarket Rd. 
Cambridge. 
CBS 8PD 

We apologise for any inconvenience this may have caused. 

~- ..................................... . 
(X)MPANY' •••••••••••••••••••••••••••••••••••• 

ADDRESS •• •••••••••••••••••••••••••••••••••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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BI3C IIICROrnl\l'lJIER I ll lEST S l i\I ION K11 ( f.lodc l s A+ 0) .N/ 11 N/A PROJECT U: . .'\DE/1 

':;;:) ~) ~T-: CDC·:: 1'/\llf NIJIIOrR OEP"IH (rnnr) f.1/\1Ef1JAL lU: - --
AfJX 11 oo; ,o 15 CUSl UIIF:Il SEflV ICES 

N/A N/ A SALES 
ACCOUNTS 

FU!~CTIDN COLOUR CONSTRUCTION R & D ~1Ai'IAGER 
CHIEF EN GINEER 

I '1 prnvidr ~~~r:r.s s'l r y h8rth·:arr ;mel snll w:11·c Rnd opcr<1 l ing instruct inns Lo 
N/11 N/A 

PRODUCT SCI11' 1CES 
run vet I. ;:, f.! ode 1 13 con•pu t e r Lo be a r 1 1 1esl Slalio11 for 11odc J s 1\ + 0. GflUliP LE/\IJER 
~.: .!l. Also inr ]udes sofl1·ra r e (only) for Lco11el Tests. 

Qc~ ::OJ>;E~ ','.' ITY (P;o>rip~.;;•a ls) CO~~TROLS ( Sw itches , pots., keyboards) 

F I I lest PCB (ABX 02) 
I lode 1 8 cnmpu ter ( r~NO 01) No11e 

I lord Lor 

i ZJ " .-:iL~ 0 EOt ... J:::t .. ~~''lT Ji'IO ICAT(JRS (1.1eters , lamps, readouts, audible) 

I II f['SI l'['fl ( o\IJX [)2 I 

I II I conrl lr·c;l l(i L ( Ml~ 1 2~ 
NtlllC 

ll i • ;c Jr."; I. I< i I ( i\1\\ 15 ) 

I 

'·' ~YJR cc~-/~Ct....::=;..~T5 I SIGNAL CONNEC T! Ot-.15 ( V ,P.,Z, Baudrates , frequen c ie s , connector t ype) 

fr.st Upcr<Jling S)stem EP IWH ( lOS) j C<~sselle l eads : 7 pin DIN "Free " plugs both ends: "'ired 1:1 (standard cassette specs.) I Psl Sofl1·18rC lPilOJ.ls (f Jllll + f l Tl~2} 
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I Uperat ing [nslructions 

Cornpn11r.nt::; rot· n11Jcli f) i ng F J T PCH I 
! I D:O:~·::::JCTJCI'·l CJF :J:OC:G.~.TICl i J ""' I [ T PLI3 rroncli f.ir ;<Jli""'; al itM lhc ten t POWER IN (1' , . .'\,\·f,llz,Ccrnnector type) POWER OUT (V ,A,W,I-iz, Connector TJpf' ) 

s lal.ion Lo lrnnsmit the programs ( fr om [PI101·b r111~1 + FllH2 ) , via lhc 
None 

cas-:;el. te socket and Lhe rr I PCB, lo the 11ni l undP.r tesl. These Lest None 

programs ;;rc lhc nu r mal f 1[51/\ and II[Slll, <JS suppli e d on casse tte. 
1 he unit undP r test transmits the Pass/r a i 1 messages back to the test 

APPROVALS (BS ,F CC ,CSA, UL, I'DE ,8EA8) GUARMJTE E :; L<Jtion. The test operating system is a s li ght ly moclifipd version of Lhe 
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1· 111l1 <Jrrr.l r I IP.2 ;r1so irr c lurJI! Urr "nfl"' " '" for Lr•;l.irrq rli 'w orrcl [currr.L 
i n l erfaccs (s r e 00 3 ,016/E nnd 005,017/[) 

I ('C) 
\1EIGII1 (I<G) UN!I ONLY 0.2 OPERATit>-JG TEMPERAT URE 

1 0-3 5"c 
~/EIGHT (KG) JNC. PACKAGING & ACCESSm iES 

0. 25 

C~PAC!TY FORMA T I PACKA.Gllj!g Foam p8d ACC ESSORI ES JNCL UDlD 

I Plo s lic bal] 
t\.' ,, N/A I Cardhoord sli ffener 2 x 7 pin cassette lends 

I Jiffy bag 

I 
S:O EED (ope~ctir.g frt-QuE:ncy) lhl ST tl.LLATION I IJI1/\I-ITNG NlJI•11JEil APPilOVED rOR PRE-PRODUCTION ~~LEASE --- l P.PPENDJCES 

1200 Baud Dealer 
None 

Oll3,0 15/E ~~ Cii. ENG . 

I JSSlJCI 1 I 2 I I © C'JPYRJSHT 1983 

"" ':f•rr•:-r:- l llllt <.JS ['rnri1t~l.~ i r~r,. ~; 11;1ji·r · l l1; iulprovt~IIH ! IIL nnd rundi f"i f·; d in11, Ill~;. 
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::r·r:cp t rd frJr ~ny erron; or orn JSSJOilS. 
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1.5 FIT .MMUAL 

'IHE W\NUAL LISI'ED IN 'lliE CONI'ENI'S S:ocTION IS NJW SUPPLIED WITH 'lliE 
TES'r E;JUIPMEN!' ITSELF. 

IF YOU RE)JUIRE A COPY FOR HISTORICAL PURPOSES, PLFA.SE REMJVE THIS 
PAGE, COMPLETE 'lliE ADDRESS SEX:TION BEWW, AND FORWARD 'ID: 

Engineering Support Section 
Customer Service Departrrent 
Acorn canputers Ltd. 
cambridge Technopark 
645, Newmarket Rd. 
cambridge. 
CBS 8PD 

We apologise for any inconvenience this may have caused. 

~- ..................................... . 
c:x::>fv1PANY • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

ADDRESS •• •••••••••••••••••••••••••••••••••• 
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I< I I 

f'i\fll MJIIOEil 

F:"','_ :~o-~ I ODJ , fi1G t 
~ ·- · 

1 
To provide the necessary harrh·rare (except for t he Econel I 

! 

lnll;rface ) to expand n 11ode l A + B lest slat.ion to a l so tes t Hodel s I 
;\~ F. ;md lJ +E . For model R + D + E the Di sc Tesl Ki t (ABX 13) i s ' 
;o I s o rPqu i r·ed . 1: cnr 1Pl upqr<~dP. i ""I nrct ions " I so Sti(lpl ieu . ! 

c,.:-r~ i.:. T::5 \ '.'lT~ (terip:-.eia ls) 

1 '' Iro.l rcrJ (An\ 02) 
/lo,rtro J H + I r·,nr•l. (rHropiJI t:r ( Mill 02 ) 

I tl lr :c;l 'jt :,t '"" f<H ! /\IIX 1 1 J 

I 1 I l.r'-1 I'Cil •, AllX 02) 

1·1nni tor (co l our o r R/ln or TV 

51 '-~!L ~M. E:Jt_•!:: t, :Er--J T 

f),;r _ Tr·sl l<il. IAfJX 13 J 
I il IP r:l SLal1on Kil ( flodels 1\ + 13 ) (/\ IJX 11) 

I ... !1_"~Q~ CC ' /:J:_: · · .,!::~.! T S 

I 
I 
I 

I 
I 

Uo:-. '.:unLMirdr•r_i PCB '.'li Lh [conr~L [Jock, LwJ Lern1jnalurs, 11 !3ad L i nc" 
nPlt·:ork nnd s1'1ilchiny reloy . 

i r--
1 

:.~s::::I? T:c··: '::F :J;:·C:"'.:' TION 

I hr t('nnel LPs l bo>. all mrs intPrconrleC Llon of Lhe t.esl r.Lnt ion tu Lhe 
comf' ul cr 11ndcr tesl . Once an initial cassel to inl erface test is 
rumplcted . all l ransfPr of progrnms ;md data behreen t he tl·10 machi11es i s 
1in the lroroJ>L li11k. Tile tcsl r<HJtine is the s l ;mdartl Hodel II o r U 
I 11 I est pr Pceerled b) " sequence of lcollel I csts on l.olh " gnocl" " " d 
.. ,, ~,u~~ 1 j nes . I 

I 
! 

~ 
! 

Cb..PJ.ClTY F ORMAT 

1\/.\ N/A 

~ 

!:_IEIGH·r (rro:n) ~..!.!.'. (mm) ) "'~ / 
r"" ' nux (,5 l cs l fl nx lBO 

--- ~~ 

~..::::::--
DEPTH (mm) t·l/\ TCR I AL 10 : ----
l est Box 120 P l astic/me t al (18nels CIIS T0f.l[f1 SERVICES 

S1\LCS 
ACCOUNTS 

COLOUR CONS T llUC f I ON 11 & D t·li1N~GER 
' 

CHIEF ENGINEER 
f •rn-Lone grr.y •tith ~lo u.lded rRODUC T SCRV ICES 
hr u shecl a l umini um front GROUP L[ADER 
nnd back p<11Hds 

CONTROLS_ (Sw it ches , po l s ., keyboards) 

No rw 

li'J!)ICATOP,S (He t e rs , lamr.s , readouts , audi b l e) 

Nrn te 

-------· -
SIGNAL C_QNI'JECTI0~-15 (V , Il.,Z , Baud rales , fr equenc i es, connecto r typ e) 

2 o f r [r1111rl (5 p i ll 1011" DI N) connecto r s (Stan rl<lrd Ecn11r l Intr rf<lCP) on hnx . 
2 off lconel (5 (l in 100" DI N 'Tree " ) conn ecto r s pe r coble (Standard lco11et l nlerface ) 
2li-1·Jay ribbon c<~b l e lv.ired 1:1 wilh IDC connectors with st r ai n r el i e f. Tll Len•Js . 
20- l·ray L/E ilcrJucr for ribbon c<Jb l e ! DC on box ( I TL Levels) 

- ---------
PO'N[R lN (V , A, I'I ,II z , Connector type) PCJWER OUT (V ,i:I.,W ,Hz, Connector T·,~e) 

5 vo lt s DC via connec t or on fr ont of BBC No ne 
rsu Lo tes l hux 

APPROVI\LS (BS,FCC,CSA , UL, VDE ,B EAB) GUARANTEE 

None 6 mont hs 

OPERA T I ~~G TE1v1PERAT UR E ('C) 
\'/EICII1 (I~C) UNJl ONLY 0 . 5 

U-35"c 
\v[lG IIT (KG) INC. 1' /\Ct</\G JNG ,\ 1\CCESSO:: I ES 

0 . 55 

PACK?_:9_!:}1G ACCESSORIES INC LUDED 

fvm-pa r t po l yst.yrene 
1 

2 x fconet Cables 

l I S:'C:_::_:::,_· (c;:.er<=tir.,:;: h:c·Jer~cy) I _!!:~_S_l_AL 
1 

Car dbo, r d box .1 x 20 -way Ri bbon Ca b le 
1 set ECONET upgrnde i nstr uctions 

- ·---
_AT IOI·J 

APPENDICES 
1)11/1\•1 IN(; NUHilCR /\PI'110VED FOR l'flC-f'RODlJ CT JON RCL[;\ SE 

i f cronel c 1 •Jr'k r;'i 3 70k - u,~P r l 
--------'---------------c ' "'"""' I 

:,, r . ,, , , , .r l IHJL :1::; I ) J fld url :~ ~ ~~~· !J il 'l JCr t l rJ IIII!J I OVr'IIH'IlL w H imflclirJt•flllolt, l.l1i~ :· 
·~p"r~ lf Jc;d 1rH1 rnuy Clrtr tl_je \l lthoul pr 1or Jto lu:e ''''d 110 1espnn s il)IJJl y JB 
:.en p ! ,•d fp r nn y P. rrors n t nm J SS IOfiS. 

-------
003 ,01 6/E ~ ...... C:!. U:C 

No ne ISSU[ I 1 I 2 I I © COP•' RIG'-l T ('; 83 I 

-----· -· 
1)1\f [ [ 4 .03 , 6.83 1 I_ '!~[C~~'~ CCJ ' .. '.P•_fTEP.S L 7=· -
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r--·----· 
) 

EC:·UJ''r.~E'-;1 

l~llf' Ill CIHJCIJI-\I'U f[R ECOi\E I UI'GRAIJE K ll 

o;.-;._8 ~R ccc;=: 1'1\R I NUI·IIl[R 

1\Nl3 12 [103 > 96[1 

F:.Jf';( T!O~J 

;\J lm<s 8ny fll3C l·licrocmnJ.>uter to be UpCJraclcd Lo .include on Econet 
lnLPrl'acc. 

)__~HEIGHT (m-n) 

I N/ A 

I DEPTH (mrn) 

I 
N/A 

COLOUR 

N/ A 

r-----------------------------------------------------------------------+----------
'!P:: o .. t. TES V.'iT~ (Periol--2rals) 

I . 
box and two terminator boxes) 

\viDlll (mrn) 

N/ 1\ 

MI\TEHJI\l 

N/ A 

CONSIHUCTION 

N/A 

\ 

FRO~! :(.:; -~ J._~~ 
-~ ~{(' 'j ~OJF:CT L~ADEil 

TO: 

CUSTOMER SERV I CES 
SALES 
ACCOUNTS 
R & D t~fiNAGE R 

CHIEF ENGI NE ER 
PRODUCT SE RVICES 
GROUP LFI\DER 

1 CONTROL S (Switches, pots., keyboards) 

-----·------·-1-~~=-. - l 
1 INDICA TOf'.S (11\elers , lamps, readouts, audible) 

I I c-onP t Net1·1ork (c abl1ng , cloc k 

~-- ---------------------

1 Sl : -~!~.C.R ECiL'ID '-~0:' -!T 

I llotlds : A + E ( ANA 02) 
I 13 + E ( Af'\B 02) 
\ n + D E ( ANfl 04 ) 

I- --------
1 

'- • !\ ~..-::-' cr ~ r· ~ .r c!:""t •TC •I • _,.._....... - · •. -.._ ._,__,'\:' ~ 

I 
'-:fS (f'ROI·I (276~) 
GUB54 .~OLC 

' 

i 
-.. ------·---------1 

I 
I 

I /\I I OLIH?r ~:,ccr.<;;,ry ICs ond Di,.c rele Comprme11Lc; I 
•, pin 1 00" I) I N Suckd ( f'CfJ l·lounl) 

f 

None 

-------- -------

SIGNAL CONNECl iOr-.15 (V ,fJ. ,Z, Baudra le s, frequencies , connec Lo r t ype) 

5 pill HlO" DIN Sor:kel (PCB l~ounting ) . 

~it amJa rd Eco11ct Spec i rications. 

I r"\ :- cr:J'DT'ro..J I ~-J- •I ·~ ':;F 0~·~:::;-~~ TJtJi'-' l 
I 

P01NER 1 N ( V, -~ , 1·1, liz , Connector t ype) POWER OUT (V,.C..,W,H!, Connector T ype) 

D:Jl:1 c:u1 t;c l.r<nr :;rrtill.£: d ;J!olrq lilr r1rL~·1urk l;r!IYH:c•r• rntH :Ilinen, V1hicll nlsu 
DJ l o·:~s sllar irHJ ur rrsources ~•ud1 as disc drives and prinlers. 

C .!lP .':..CITY 
Dopendont on model of computer and 
olhPr facilities on the Econel 

FORMli.T 

N/ 1\ 

No11P 

! APf"ROVJ\LS (BS ,FCC,CSA , UL,VDE,BEAB) 

I No11 P 

rol ys t yrene and c lingfilm 
Jiffy BaCJ 

Nunc 

GUARIJNTEE 

6 months 

WEICHT (KG) UNIJ ONLY 

Econet Use r Guide 
1m Econet Lead 

FORH ISSUE 1 
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c: 1. ENC 

10.2.03 

) 
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ACORN COHPUl ERS l l i •. ENGINEERI NG INFORI1ATION SHEET 

) ) ) r ~ / _,~. 

EQ UI 0 M E"J T r HEIGHT (m:n) WI DT H (mm) ~ ~ p 

DI SC TE ST KIT N/A N/A ftk:P.-~~;MffiSrt:'rLEADER 
OR D ER CO DE PAR T NUMBER DEPT H (mm) MAT ERI AL TO: 

CUSTOMER SERVICE S 
ABX 13 003,017 N/A N/A SALES 

ACCOUNTS 

FUNCTION COLOUR CONS TRUCTION R & D MANAGER 
CHIEF ENGI NEER 

To prov i de the ability to tes t the BBC Microcomputer disc i nte r face wit h PRODUCT SERVI CES 
or wi thou t a FIT test stat i on . N/A N/A GROUP LEADER 

OPE R A TE S V\'ITH (Peripr.erals) CONTROLS (Switches , po t s ., keyboards) 

None 
BBC 8 0 track disc drives (AND 02) 
Monit o r 

SIMILAR EQU1Ptv1ENT IND ICA TORS (Meters, lamps , readou ts , a udib le ) 

FIT Test Station Kit (ABX 11) No ne 
F IT Econet Test Kit (ABX 12) 
FI T Test PCB (ABX 02) 

~---------------------------------------------------,-------------------------------------------------------------

MAJOR COMPOI-.JENTS I SIGNAL CONNECTIOt'-IS (V , f1. ,Z , Baudrate s , f requencies, connecto r t ype) 

, 3 D1scs : Test 0 ) 1 None 
Scratch 0 ) Al l 80 track 
Scratch 1 ) 

Instr u ction Manual 

DESCRI PTI ON OF OPER,0,TJON POWER I N (V , .~ ,I·I, II z , Connector type) POWER OUT (V ,A ,W,Hz , Connector T;·pe) 

The "Test 0" disc contains 3 programs : !I None None 
1 ) DI TEST: For use without test stations . This tests drive select, 

write protect, sector save/ read and a comparison of the save/ read data .. 
2&3) FTESTD2&3 : The model B FIT Test station program incorporating DITEST. ! APPROVALS (BS,FCC ,CSA, UL, VDE , BEAB) GUARANTEE 

The "Scratch 0" and "Scratch 1" discs are formatted and specially titled I None 6 months 

discs containing no programs. I lvEIGIIT ( I<G) UNIT ONLY 
OPERATING TEMPERATURE ("C) 0 . 25 

l WEIGHT ( KG ) INC . PACKAGING & ACCESSORIES 
i 0 - 35"c 

I 
0. 30 

C.li.P ACJT Y F ORMA T I PACKAGI:}IG ACCESSORIES INCLUDED 

N/A BBC 00 Track j Car~loard Stiffener 

i 

1 J i ffy Bag None 

~--------------------------+-------------------------~~~-------------------,----------4---~--------------------------
SP EED ( opera t ing f requency) INSTALLATION j DR/Wil NG NUI·IBCR APPROVED FOR PRE-PRODUCT ION RELEAS E 
----- 1 li.PPEND ICES 

I ! 003,017/ [ ~ ~ : • . CNr. 
N A User 1 None ~ -: _ _ _ 

I l SSlJL 1 I 1 T I © co;>YRIGHTtS!n 
t_ ______________________________ __:L_ _____________________________ i D/\ I [. /4 . 03 I I I "ACO::l.N c 0 MPUT E R s L TO . 

a r e c nrrec t but as J'roducti are subj~ct Lo improvement and modifica t ion , Lh1~ 
~necif i cation may c1a nge with9ut _pr1 o r no tice and no respons ibilit y i s 

~ n ~ ~~ Fnr ~n\t P rr nrc nr n m1 cc 1nn c FOR M ISS UE 1 10 . 2 . 83 
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1.9 ELECTRON PRODUCTION INSPECTION TESTER (P.I.T.) 

The Electron PIT is intended for use both as part of the production 
test procedure and also as a diagnostic for after sale maintenance 
and servicing. 

To carry out the PIT test procedures the following equipment is 
required: 

1 
2 

3 

4 

5 

One Electron computer to be the Unit Under Test (UUT). 
One Electron P.I.T., complete with 50 way ribbon cable 
assembly, two 7 pin cassette leads and the latest P.I.T. test 
software. 
One BBC Microcomputer Model B CANBOl) with the latest issue 
BBC Electron Test ROM (B.E.R.T.) fitted inposition I.C.88. 
One colour 'IV, one RGB monitor and one monochrome video 
monitor, each with connecting leads to the Electron. 
One Electron mains adaptor. 

The tests consist of a selection of visual, audible and internal 
checks. The internal checks will only provide FAIL messages, if 
they are OK then the operator will not be aware of their having 
happened, as they occur whilst the audio/visual tests are running. 
If any FAIL messages appear on the screen the operator must note 
the message and then press the space bar to continue. Unless the 
failure is of a catastrophic nature, the test must be run to its 
conclusion in order to provide all the diagnostic information 
possible. 

The tests that are carried out are as follows: 

1 The tests begin with Mode 6 which consists of a visual test 
and also a sound test of 5 consecutive notes. After the 
sequence of notes and graphics has been completed the test 
move automatically onto the next stage. 

2 The second stage is a Mode 5 test which follows the same 
principles as the previous stage. Since this is a graphics 
mode the range of colours and symbols is more varied but the 
sound test remains the same. 

3 The third stage of the test sequence is a RAM test. The only 
indication of this is that the screens will go black for about 
four seconds. This test will only give a message if it FAILS. 

4 The next test is for Mode 4 and the test is exactly the same 
as the Mode 6 test. 

5 After the Mode 4 test the cassette motor relay is checked. 
6 At this stage the remaining Modes are tested: 

The Mode 3 test as the Mode 6 test 
The Mode 2 test as the Mode 5 test 
The Mode 1 test as the Mode 5 test 
The Mode 0 test as the Mode 4 test 

7 Stage 6 completes the Graphics and sound tests and stage 7 
moves on to test the keyboard. 
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8 After the keyboard test is ca:nplete the P. I. T. tests the 
reset function followed by the NMI's. 

This ca:npletes the tests carried out by the P.I.T., complete 
instructions for configuring and running the P.I.T. test are found 
in the manual accompanying the package. 
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ELECTRON WATCHDCX; 

The Electron Watchdog is designed as a first line functional test 
which enables an Electron to be soak tested without constant 
supervision. The computer to be tested is plugged into the Watchdog 
by means of a 50-way edge card connector with the po.ver OFF. The 
unit is then switched on and left for the specified soak test 
tine. 

The Watchdog will indicate by means of red or green LEDs whether 
the machine has passed or failed the soak test. Limited 
diagnostic information is given in the event of a failure. A 
typical example would be if the green LED failed to light at the 
beginning of the test. This would be an indication that the machine 
must be returned for repair. Various canbinations of red LEDs being 
lit during, or at the end of the test, rray indicate probable 
sources of failures such as the ULA, the 6502, or an intermittent 
fault. 

If the Electron fails the Watchdog soak test, and 
failure is not immediately obvious, the unit under 
subjected to the P. I. T. for a more canplete 
failure. 

the cause of the 
test should be 
diagnosis of the 



Uni( ·E in concept-the personal o 
) that grows as you wish. 

1outer 
( ) 

The Acorn Atom 
he ATOM is a British-designed personal computer- simple to 
)perate, and in kit form, simple to build. It has all the features 
found in machines twice the price or more, and yet has one 
~ utstanding advantage. It is designed on an expandable basis. 

Expandability 
Vhat does expandability mean to you? It means that as you grow 
in confidence and knowledge you can add more power, more 

acilities without having to throw away or exchange your existing 
equipment It means that you can buy safely, knowing that your 

inve~_1ent won't be overtaken by new technology. 

The Basic ATOM 
Elegantly desi6 .ld and injection moulded in heavy duty polystyrene, _ ~ ATOM 

measures only 15" long x 9 ~/ ' deep x 2W' high fitting snugly inside a normal briefcase. 
And yet it still contains a full sized keyboard laid out in a conventional typewriter 

way. The full travel, light pressure keys give a positive reliable action, better for both the 
amateur and experienced typist. 

To use the ATOM immediately you just connect the power supply and a cable 
into the aerial socket of a television set. Any UHF colour or monochrome set will do-the 
ATOM doesn't harm them at all. 

The ATOM has an initial 2K of RAM and 8K of ROM but of course this can be 
boosted enormously. The standard computer has BASIC and ASSEMBLER (machine 
code) graphics and sound output, with direct cassette and TV interface. (See further for 
list of specifications.) BASIC is the language used by ATOM and is indeed the language 
used by most personal computers. The BASIC used has all the normal functions you 
would expect plus many powerful extensions making it easier for you to operate and 
write your own programs. In personal computer terminology 'powerful' means the 
machine works harder cutting down the amount of information that you would 
otherwise have to type in. 

The Uses of ATOM 
The advanced facilities of the Atom will soon become useful in programming 

your own chpice of functions. For example: 

It~ II . . 

:~": . 
' . 

JA" 1'[1 ftllP Q,.l' ft:O f ,,H,.M 
f!DIOHI 

Financial 
Cash flow forecasts 

Payroll Cost1ng 

Data Banking 
Bus and tr a111 schedules 

Phone lllllnbel s D1ary entnes 

Education 

JB1r!i1 ~1% 
Fun 

Compos111g Draughts and Chess 
G1apluc Games 

Predictions 
B101 hythms Compat1b111ty lests 

Fortune tellmg 

Business 

Scientific 
Data AcquiSition Stat1st1cs 

Control Funct1ons 

Diet 
Meal Plann1ng Rec1pe lnst1 uct1ons 

Calone Calculat1on 

Lang11ages Mathema tics 
Computer Art 

Stock control Sales Forecasts 
Text process111g 

All these and many more. But of course what it also does is introduce you and 
your family to the world of computing. (Over 9,000 chi ldren took '0' level computing 
and an estimated 50,000 personal computers were sold in the last twelve months.) 
So start inexpensively and as your needs grow more sophisticated so can your personal 
cofllputer. 



The ATOM manual· 
_bur introduction to computil _] 

A comprehensive manual is free with every ATOM. It's written in two sections. 
fhe f1rst is the beginners section simply describing the operation of keyboard and 
~eyboard functions and taking you step by step through tile fundamentals of BASIC so 
I !lilt 111 minimum time, with no previous experience of computers, you can be writing 
your own programs. This section also deals with machine code programming at the 
sa me level. 

The second section describes the same subjects in much greater depth allowing 
the more experienced programmer to take advantage of the Atom's more advanced 
features and extended BASIC commands. Both sections are fully illustrated with 
example programs. 

How your ACORN ATOM grows 
nternally. 

Both screen and program memory can be expanded in IK blocks up to 12K total, 
3nd the fixed memory can be added to in two blocks of 4K. One is the 4K floati ng point 
tnthmetic package. The printer interface output requires the addition on board of a 
i522 c:md buffers. 

The PAL encoder module when fitted allows full colour output to a domestic 
:olour TV although a simple modification allows direct connection to a colour monitor 
v1tilout a PAL encoder. 
:xternally. 

The most exciting addition however is the communication module which fits 
1side the case and allows high speed communication to other systems which can be 
1nything from an Acorn System One to an IBM 370 and what's more any number of 
Jther Atoms. Designed for classroom use where, for example, twenty Atoms may be 
nked both to each other and to the teacher's system. The teacher can take control of 
111y keyboard and display for instruction purposes, and can link any pupil to a printer or 
J1 sc storage facility. In the home or laboratory however, this module may be used to 
:ontrol substations such as System I with any of the Acorn Interface modules. 
1b. Existing owners uf Acorn systems may use the tape interface as a simple 
:ommunication line to and from the Atom. 

Kit or Built 
The cheapest way of buying an Atom is in minimum configuration in kit form, when 

;upplied 111 this form a construction manual is included which gives a checklist of components, 
Jrel un~nary advice on soldering, a suggested assembly schedule, Pre switch-on tests, 
)perational testing and fault finding hints. 

All components are guaranteed and fau lty components will be replaced free of charge. 
:::lur serv1ce department will handle enquiries and repairs, if necessary, wil l be charged for at 
m1n1mum cost. Reasonable skill with a soldering iron is required. 

The assembled version is priced as shown and is fully tested and guaranteed for six 
months provided serious misuse has not occurred. 

Technical Description 
) 

HARDWARE 
) 

Memory: From 2K to l 2K RAM on board (tn steps of lK) up to 40K including external memory. From 8K 
to l6K ROM (two 4K addttions). 
Processor: 6502 wtth l Mcls clock. 
Video Display Generator: 684 7 generates video stgnals for 8 different modes mcludtng: htgh resolutton 
graphtcs (256 x 192), Red, green, and b!ue graphtcs up to resolulton of 128 x 192, and mtxed ASCII 
cllaracters and semt·grapllics. 
PIA: 8255 provides keyboard scan, cassette 1/ 0, audio output, graphics control and user 1/ 0. 
VIA: 6522 provtde two 8 bit+ control I/ O ports (one used for printer output) plus a wide range of senal 
1/ 0 functions and dual timers. 
Cassette Interface: CUTS 300 baud. tnvolves mintmum hardware (zero crosstng detector tnput and 
output from ttmer) to allow user to redeftne tape routtne to virtually any speed or standard. 
Loudspeaker: Driven from 8255 via buffer allowmg software tone generation of any frequency. 
B/ W Video Output: To monttor. 
UHF Modulator Output: Channel 36 domestic TV 
Bus Output: Fully buffered address and data bus plus tnternal connecttons for one Acorn Eurocard. 
Power Requirement: Minimum system: 8 volts@ 800 mA (from ATOM power unit feedtng tnternal 
regulator). Maxunum system: 5V@ 1.8A from external regulator supply. 

SOFTWARE 
ATOM BASIC: • V ·IJtl itrttlllttr:IH: (J.- 2 000,000,000) • lliglt SJH~r:d cxcutltmt • 43 standard and 
extended BASIC commands • Variable lettgth stnngs (up to 256 cllaracters) • String mantpulatton 
funcltons • 27 32·bit integer vambles • 27 addittonal arrays • Random number functton • PUT and GET 
bytes, words and stnngs to and from files • WAIT command for t1m111g • DO-UNTIL constructton • 
Commands may be abbreviated for economy • Multtple statements per line • Logical operators (AND, OR, 
EX OR) • LINK to machine code routmes • Numbers can be input and printed in hexadeCimal • Symboltc 
labels for fast branches and subroutine ca lls • Powerfultndirection operators (7,1) • Graphics factl tties to 
draw points and lines • 16 PLOT commands, MOVE and DRAW 
ASSEMBLER: • Mnemonic Assembler for machine code programming • Formatted listtng • Assembler 
and BASIC may be combined • Standard 6502 mnemonics • Provides symbols, automattc resolut1on of 
forward references • Macro·faci lt ttes • Breakpoints may be inserted for debugging. 
VDU : • 32 characters x l61ines • Inverted characters • Automattc scrolling • Paged/ Non paged modes • 
All control codes can be generated • Screen ed1ttng. 
Operating System: • CUTS cassette routtnes with checksum • Filenames up to 12 character • LOAD and 
SAVE BASIC and assembler programs or text fil es • Search (catalogue) routtne • Software hook to op!tonal 
disc drive and communication loop modules • Printer drive routtnes. 
Optional Maths Software: • Floa!tng point maths functions to 9 dtgit accuracy includtng arithmettc, 
trigonometric and hyperbolic functions. 
Optional Communication Software: • Allows high speed bt·dtrect ionaltntetiace to other ATOMs 
penpherals • Al lows transfer of control or data to other modules in loop. 
Optional Utility ROM: • Such as the ONLIBASIC extension for real time control of laboratory 
experiments. 

Service/ Guarantee Each kit is provided wi th assembly instructions and all comp1 
are guaranteed. Service facilities exist at our Cambridge premises if requ tred. 

c... 
c 
I-' !i~P.4CORN 

C~PUTER Acorn Computers Limited, Fulbourn Road, j '< 
Cherry Hinton, Cambridge CB14JN Tel: (0223) 24 ~ I 0 



Optional Accessorie~· 

COLOUR BOARD 
The board fits inside the Atom and 
gen erates colour output suitable for 
all makes of monitors and domestic 
rece1vers. 
Two colour palettes can be achieved 
Red,Yellow, Green, Blue and White, 
Cyan, Magenta, Orange. In text 
modes this provides green on blue 
or orange on black displays. 
£45.24 inc VAT and post, packing 
and insurance. 

WORD PROCESSING 
Acorn have combined their Atom 
word pack and their GP-80 printer 
for really low cost word-processing. 
Ideal for business or recreational 
use to produce personalised letters, 
leaflets, documents and reports. 
The word pack consists of a text 
editor and word processor 
combined in a 4K ROM which 
plugs into the Acorn's utility ROM 
socket. The GP-80 is a dot-matrix, 
, ... 80 column printer with 96 
(~ASCII charact~rs. Wo~d 
~··~ '/'{· ~ Pack £30. Pnnter £ .... 32. 
.. . . . 

ATOM DISC PACt\ ) * 40-track single-sided 5¥4'' disc 
drive * power supply to run both the 
disc pack and a fully expanded 
Atom * disc controller card with 
4K DOS ROM 

* 3K bytes of static RAM * 64-way Euro-connector plug 
and cable * full operating instructions and 
manual 

£350 including VAT, post, packing 
and insurance. 

SOFTWARE 
Acornsoft , the software division of 
Acorn have produced an enormous 
range of cassette and ROM based 
software. Languages like FORTH, 
LISP, BBC-type BASIC, over 50 
games, household and business 
applications, interactive teaching 
are now available . Prices from 
£11.50. Write to Acornsoft, 
4A Market Hill, 
Cambridge CB2 3NJ for complete 
details. 

=CORN 
Acorn Computers Limited, Fulbourn Road, PUTER Cherry Hinton, Cambridge CB14JN Tel: (0223) 245200 

A.t:orn At ora ... 
Order Form 

Please send me the following items: 

QTY ITEM PRICE PRICE INC TOTALS VAT & P&P 

Atom Kit-8K Rom+ 2K Ram (min) £120.00 £140.00 

Atom Assembled -8K Rom+ 2K Ram (min) £150.00 £174.50 

Atom Kit -12K Rorn + 12K Rarn (max) £220.00 £255.00 

Atom Assembled -12K Rom + 12K Ram (max) £250.00 £289.50 

1K Ram Sets £6.50 £8.50 

4K Floating Point Rom (inc. in 12K version) £20.00 £23.30 

G. P. 80 Printer £198.26 £232.00 

Printer Drive 
6522 VIA £9.00 £10.35 

(inc. in 12K version) 
LS244 Buffer £2.50 £3 .17 

Single 5 W' floppy diskpack £297 .00 £350.00 

Colour Encoder £39.00 £45.24 

Mains Power Supply (1.8 amps) £8.00 £10.20 

GRAND TOTAL 

.--

Name (please print) ~ 

Position ._. I -
Address ._. 

f--

________________ Tel. No. c:..:, 

Cheque/PO enclosed for £ 12' ! 

Please debit my Access/Barclaycard No. ~ 
Goods w1ll be despatched in strict order of receipt, delivery with1n 28 days. r- 1 ~ 
For soecial deliverv extra charges will aoolv. otherw1se letter oost is used. ~ '~ 
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ACORNS!FT 

1.7 June 1983 Price List -
CASSETTE DISC (40 trk) 

CODE PRICE IRC.VAT CODE PRICE IRC.VAT 
GENERAL 
Mag1c Garden SBX04 8.65 9.95 
Creative Graphics SBXOl 8.65 9.95 
Graphs and Charts SBX02 8.65 9.95 
Desk Diary SBBOl 8.65 9.95 
VIEW ROM (inc. manuals) SBB03 52.00 59.80 
View Printer Drivers SBB04 8.65 9.95 

GAMES 
Monsters SBG03 8.65 9.95 SNG03 10.00 11.50 
Snapper SBG04 8.65 9.95 SNG04 10.00 11.50 
Planetoid SBG15 8.65 9.95 SNG15 10.00 11.50 
Arcade Action SBG06 10.35 11.90 
Rocket Raid SBG05 8.65 9.95 SNG05 10.00 11.50 
Meteors SBG13 8.65 9.95 SNG13 10.00 11.50 

~ Arcadians SBG14 8.65 9.95 SNG14 10.00 11.50 
Sliding-Block Puzzles SBG12 8.65 9.95 
Cube Master SBG08 8.65 9.95 
Chess SBGlO 8.65 9.95 
Super Invaders SBG16 8.65 9.95 SNG16 10.00 11.50 
Missile Base SBG18 8.65 9.95 
Snooker SBG21 8.65 9.95 
Starship Command SBG22 8.65 9.95 SNG22 10.00 11.50 
Hopper SBG23 8.65 9.95 SNG23 10.00 11.50 
Draughts and Reversi SBG20 8.65 9.95 

ADVENTURES 
Sphinx Adventure SBG07 8.65 9.95 SNG07 10.00 11.50 
Philosopher's Quest SBGOl 8.65 9.95 SNGOl 10.00 11.50 
Cas ~ l e of Riddles SBG17 8.65 9.95 
Countdown to Doom SBG19 8.65 9.95 

EDUCATION 
Algebraic Manipulation SBEOl 8.65 9.95 
Peeko-Computer Pack SBE02 8.65 9.95 
Business Games SBE03 8.65 9.95 
Tree of Knowledge SBE04 8.65 9.95 

~ Sentence Sequencing SBE07 10.35 11.90 SNE07 13.35 15.35 
Word Sequencing SBE06 10.35 11.90 SNE06 13.35 15.35 
Missing Signs SBE09 10.35 11.90 SNE09 13.35 15.35 
Number Balance SBE08 10.35 11.90 SNE08 13.35 15.35 
Word Hunt SBE05 10.35 11.90 SNE05 13.35 15.35 
Spiilid agd I i sbt 5:Si 10 10 J~ u go et.nao ~~~~§ ~ 5 I 3:5. 
Qefte~e~ &fta ~~~e~~~ euu ~0 d~ u go eNiU ~~ d§ ~,§I~§~ 
Chemical Analysis SBE12 12.00 13.80 SNE12 15.00 17.25 
Chemical Simulations SBE13 12.00 13.80 SNE13 15.00 17.25 
Chemical Structures SBE14 12.00 13.80 SNE14 15.00 17.25 
Jars SBE15 10.35 11 .90 SNE15 13.35 15.35 

LANGUAGES 
LISP SBL02 14.65 16.85 SNL02 17.30 19.90 
FORTH SBLOl 14.65 16.85 SNLOl 17.30 19.90 
Micro text SBL04 43.35 49.85 SNL04 52.00 59.80 
BCPL (ROM, disc and manual) SNL03 86.65 99.65 

BOOKS 
Creative Graphics SBDOl 7.50 7.50 
Graphs and Charts SBD02 7.50 7.50 

,....---.,_ LISP SBD04 7.50 7.50 
FORTH SBD03 7.50 7.50 
View Guide SBD07 2.50 2.50 
Into View SBD08 2.50 2.50 
BCPL Manual SBD10 15.00 15.00 













11 

I a 
~ . 

I 

~ 

Z80 Secon d Processor l Assembly Genera 

22 











4 1 3 1 2 1 July 83 1 

1. INTRODUCTION 

The BBC Microcomputer has been designed to allow expansion in a number 
of ways. In addition to the specialised Disc and Printer plugs, there 
are three "general" expansion facilities. For these facilities, the 
Model B has IDC headers mounted at the front edge of the main board, 
accessed from the underside of the case. 

The Tube interface and the user port will be discussed in other 
application notes. This note describes the signals available on the 
1 Megahertz Bus, the circuitry required to utilise them, and the way 
in which they are connected to the Acorn Expansion Box. The expansion 
memory map is also defined. When interfacing designs to the lMHz Bus, 
it is vital to ensure compatability with Acorn standards, to prevent 
problems when using several pieces of equipment on the bus 
simultaneously. 

Remember that the standards cover both hardware and software 
protocols. 

It is as important for the software to follow these guidelines as it 
is for the hardware, otherwise simultaneous operations of several 
peripherals may not be possible. 

The standards described allow up to 64K of paged address space to be 
accessed as well as 255 bytes of direct access ports. 
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2. SIGNAL DEFINITIONS 

The following lines are available on the lMHz Expansion Connector: 

AO - A7 (pins 27-34) 

DO - D7 (pins 18-25) 

Analogue In. (pin 16) 

NRST (pin 14) 

NPGFC & NPGFD (pins 10 & 12) 

The low eight address lines 
6502, buffered by a 74LS244 
permanently enabled. 

from the 
(IC 71) 

A bi-directional data bus connected to 
the CPU through IC 72, a 74LS245 
buffer. The direction of data is 
determined by the system 
Read-not-write (R/W) line. The buffer 
is only enabled if NPGFC or NPGFD is 
low (see below) . 

An input to the BBC Microcomputer audio 
circuitry. Input impedance is 9K 
ohms. A signal of +/ -3vol ts RMS will 
produce a saturated signal at the 
loudspeaker (full volume), though 
signals this large will cause 
distortion if the on-board sound or 
speech is used at the same time. 

Not Reset. This is an OUTPUT ONLY for 
the system reset line (active lo'N) . 
It may be used to initialise 
peripherals on power-up and when the 
"BREAK" key is pressed. 

"Not page FC" and "Not page FD". Page 
select signals decoded from the top 
eight address bits of the system data 
bus. These signals are active low. 
Pages FC and FD (i.e. FCOO to FCFF and 
FDOO to FDFF hex) are the only pages 
available for general expansion. 
However, the paging register described 
in Section 5 allows a much larger 
address space to be accessed. 



~ NIRQ (pin 8) 

NNMI (pin 6) 

l MHzE (pin 4) 

R/W (pin 2) 

OV (pins 1,3,5,7,9,11, 
13,15,17,26) 
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Not Interrupt Request (active low) . 
The system IRQ line which is open 
collector (i.e. "wired-or") and may be 
asserted by devices attached to the 
extension bus. The pull-up resistor 
on this line is 3K3. 
IRQ is level triggered and it is 
absolutely essential for correct 
operation of the machine that 
interrupts do not occur until the 
software is capable of dealing with 
them. Interrupts on the lMHz bus 
should therefore be disabled on 
power-up and reset conditions. 
Significant use of interrupt service 
time may affect other machine 
functions. In particular, masking 
interrupts for more than lOmS will 
affect the real time clock. 

Not Non-Maskable Interrupt (active 
low). The system NMI line which is 
open collector (i.e."wired-or") and 
may be asserted by devices attached to 
the extension bus. 
The pull-up resistor on this line is 
also 3K3. 
It should be remembered that NMI is 
negative edge triggered and that both 
the disc and net chips on the main 
board use this line. Caution must be 
exercised to avoid masking other 
interrupts by holding the line low. 
Use . of NMI facilities on the BBC 
machine requires an advanced knowledge 
of 6502 programming techniques and the 
Operating System Protocols. 

A system clock timing signal which is a 
lMHz 50% duty-cycle square wave. 
During access to lMHz peripherals and 
to the extension bus the processor 
clock (normally 2MHz) is stretched so 
that the trailing edges of lMHzE and 
processor clock are coincident. 

The system Read-Not-Write signal which 
is derived from the CPU R/W signal 
through two 74LS04 inverters. 

System OV, i.e. GND wires, dispersed so 
as to interleave with asynchronous 
groups of signals in a flat ribbon 
cable. 
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3. HARDWARE REQUIREMENTS FOR l MHz EXPANSION BUS PERIPHERALS 

1. No power may be drawn from the BBC Microcomputer. Each peripheral 
should have its own integral power supply, although a separate 
power unit may be used. 

2. Not more than one low-power Schottky TTL load may be presented to 
any bus line by each peripheral. 

3. A lMHz Bus feed-through connector should be provided. Connection 
to the BBC Microcomputer should be via 600mm of 34-way ribbon 
cable terminated with a 34-way roc socket, and fitted with strain 
relief. Please note that copying the Teletext Adapter's layout 
is not possible, because this has been given the special status 
of the last box in the chain. 

~ 4. Optional bus termination should be provided on all bus lines 
except NRST, NNMI and NIRQ. The recommended termination is a 2K2 
resistor to +5V and a 2K2 resistor to ground for each line. 

5. The timing requirements for the lMHz Bus are detailed in Figure l. 

4. FURTHER REQUIREMENTS FOR EQUIPMENT 
TO BE APPROVED BY ACORN COMPUTERS 

1. Address space within page &FC must be allocated by the Research 
and Development Department of Acorn Computers Ltd. - see 
Section 6. 

2. The dimensions of any peripheral and its associated integral power 
supplies should allow it to be fitted into the BBC Microcomputer 
Expansion Box - see Figure 4. 

3. When housed in the Expansion Box, the equipment should meet BS 415 
Class 1 specifications for Electrical safety. 

Further details of the requirements and procedures for gaining 
approval should be obtained from Acorn. The information included here 
is for guidance only and is not intended to be a full specification 
for approval. 
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5. DERIVATION OF VALID PAGE SIGNALS 

lMHz peripherals are clocked by a lMHz 50% duty cycle square wave 
(chosen to allow chips such as the 6522 to use their timing elements 
reliably). The BBC Microcomputer's c.p.u. normally operates with a 
2MHz clock, but with a slow-down circuit which has the effect of 
stretching the "clock high" period immediately following the detection 
of a valid lMHz peripheral address. 

There are two problems as a result of this. First, addresses will 
change and may momentarily become lMHz addresses while the 2MHz c.p.u. 
clock is low, but while the lMHzE signal is high. This could give 
rise to a spurious pulse on the chip select. Second, if the c.p.u. 
deliberately addresses a lMHz peripheral during the time that lMHzE is 
high, the device will be addressed immediately, and then again when 
lMHzE is next high: this is because the c.p.u. clock will be held 
"high" by the stretching circuit until the next coincident falling 
edge of the lMHz and 2MHz clocks. See Figure 2: the two accesses are 
marked C and D. This double access is not usually a problem except 
when reading from or writing to a location twice has some additional 
effect: an example of this is an interrupt flag which is cleared by 
reading it. 

These effects mean that the lMHzE Bus cannot be used as a conventional 
"address valid'' signal. However, addresses will always be valid on 
the rising edge of lMHzE. If the chip select lines are latched by 
lMHzE as shown in Figure 2, the clean signal CNGFC (or CNPGFD) will be 
generated. 
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6. ADDRESS SPACE ALLOCATION 

PAGE FC 

Page FC is reserved for peripherals with small memory requirements. 
Only one peripheral will be allocated to each group of addresses. 
Further allocations must be agreed with the R & D department of Acorn 
Computers Ltd. 

Initial allocations are: 

FCOO to FCOF Test Hardware 
FClO to FC13 Teletext 
FC14 to FClF Pres tel 
FC20 to FC27 IEEE 488 Interface 
FC28 to FC2F Acorn Expansion: Spare 
FC30 to FC3F Cambridge Ring Interface 
FC40 to FC47 Winchester Disc Interface 
FC48 to FC7F Acorn Expansion: spare 
FC80 to FC8F Test Hardware 
FC90 to FCBF Acorn Expansion: spare 
FCCO to FCFE User Applications 
FCFF Paging Register 

PAGE FD 

Page FD is used in conjunction with the paging register to provide a 
64K address space, accessed one page at a time. Each BBC Expansion 
Box will have a paging register on the back plane, thus data will be 

~ latched simultaneously on every Expansion Box. Data latched into the 
paging register will provide the top eight address bits to the 
eurocard back plane. These top address bits are referred to as the 
'Extended Page Number'. Any peripheral designed to locate in page FD 
without using an expansion back plane must latch and decode the paging 
address information. 
To make this facility as easy to use as possible, NPGFD (a hazard-free 
version of the signal available from PL 12) will be connected to the 
back plane pin 24b, 'Not Valid Memory Address', and also OR-ed with 
the top four extended page address lines as a link selectable option 
to pin 3la 'BLKO'. (the other option on this pin will be NPGFC). 

Extended pages &00 to &7F are reserved for Acorn use, pages &80 to &FF 
may be freely used by special applications. The paging register will 
be reset to &00 on power-up and BREAK. 

Since the paging register is a write-only latch, location &OOEE in the 
zero page of the BBC machine address map has been allocated as a RAM 
image of the register. Note that this location will remain in the I/0 

~ processor's memory map if a second processor is fitted. 
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The importance of this image is that it allows interrupt routines to 
~ change the paging register and restore it again afterwards. 

It is vital to change location &OOEE BEFORE changing the paging 
register itself. If you don't, then an interrupt may occur before you 
change the RAM image and this will restore the paging register to the 
old value of &EE. 

A suitable sequence is 

LOA # new value 
STA &EE 
STA &FCFF 

OR .... 

?&EE = new value 
?&FCFF = new value 

MACHINE CODE 

BASIC 

User routines should save the contents of &EE before changing the 
paging register and restore both &EE and &FCFF to this value before 
returning from the interrupt. 

A suitable sequence is 

[save processor registers etc] 

LDA &EE 
STA tempstore 
LOA # new value 
STA &EE 
STA &FCFF 

[users code here] 

STA &EE 
STA &FCFF 

[restore other data and return] 
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I 
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OAT.~ 
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dsw 

I 

I 
-.1 

t I 
dsr~~ 

J I 

DATA (READ CYCLE) 1 ' · /(;/; ./ 
I I ' 

I .1/ ./ 
Timing requirements 

Parameter 

Address Set-up time 
(& R/W Set-up time) 
Address Hold Time 
(& R/W Hold Time) 
NPGFC & NPGFD Set-up Time 
NPGFC & NPGFD Hold Time 
Write Data Set-up Time 
Write Data Hold Time 
Read Data Set-up Time 
Read Data Hold Time 

Symbol 

t as 

t ah 

t cs 
t ch 
t dsw 
t dhw 
t dsr 
t dhr 

Min. 

300 

30 

250 
30 

50 
200 

30 

Max. 

1000 

1000 

150 

Note: The above timings are based on only one peripheral 
attached to the Expansion Bus. Heavy loading may slow the 
rise and fall times of lMHzE with possible adverse effects 
on timings. 

F I G U R E l lMHz BUS TIMING DIAGRAM 
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As the address lines settle, a momentary pulse could occur on the NPGFC (or NPGFD) line. The pulses 
at Bare ignored because lMHzE is low, but those at A could cause a spurious access. 
When a valid lMHz device address appears, NPGFC (or NPGFD) goes low: this can happen as shown 
whilst J.MHzE goes high, accessing the device. When a lMHz address is detected, the clock stretching 
circuit waits if necessary for the next rising edge of the 2MHz clock (point E), and holds the 
c.p.u. clock (point F). Hence the device is accessed again at point D, when lMHzE is next high. 
The gated signal CNPGFC (or CNPGFD) removes the glitches A and the first of the two accesses at 
c. 

FIGURE 2 DERIVATION OF VALID PAGE SELECT SIGNAL 
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lMHzE 

NPGFC CNPGFC 
~ (or NPGFD) (or CNPGFD) 

R-S flip-flop with gated input which allows 'clean select' to be set 
low only if lMHzE is low. An al terna ti ve circuit using transparent 
flip-flops is shown on the circuit diagram for the Expansion Box back 
plane (Drawing 107,000) 

F I G U R E 3 DERIVATION OF CLEAN SELECT SIGNALS 
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NOTE: All dimensions in millimetres 
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KEY 

34-way transition connector 
Flat cable clamp (may be part of Al 
34-way d.i.l. header 
34-way socket with strain relief 
34-way ribbon cable (600mm) 
9-off fixing holes 4.0mm dia. 

BOARD DIMENSIONS TO FIT 
BBC MICROCOMPUTER EXPANSION BOX 
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SIDEWAYS ROMS 

1 Introduction 

The BBC microcomputer can be configured to have up to 16K of 
software from &8000 to &BFFF paged in (i.e. present in the address 
space) under OS control. Up to 16 such 16K pages may be placed side by 
side in this location but only 4 sockets are availible in the machine 
so extra hardware is required to use to full extent. Paged ROMs reside 
in res 52, 88, 100 and 101 on the main BBC PCB. These sockets can also 
accept EPROMs (type 2764,or 2732) if the appropriate links have been 
selected. The memory map in this region would appear as below: 

ADDRESSj 
+------------+ 

rC51 
Operating 

System 

&COOO +------------+----------+----------+----------+ 

I I 
rC52 rC88 rClOO rClOl 

&8000 +------------+----------+----------+----------+ 
I I 

The paged ROMs are res 52, 88, 100 and 101. 
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The first section of a paged ROM must conform to a specific 
format. ROMs that do not conform are ignored by the OS. 

The required format is shown below: 

OFFSET SIZE 
+----------------------------+ 

0 I JMP (language) I 3 
+----------------------------+ 

3 I JMP (service) I 3 
+----------------------------+ 

6 I ROM type I 1 
+----------------------------+ 

7 I Copyright offset pointer I 1 
+----------------------------+ 

8 I Version number (binary) I 1 
+----------------------------+ 

9 I Title string I [t] 
+----------------------------+ 
I &oo . I 1 
+----------------------------+ 
I Version string I [v] 
+----------------------------+ 
I &oo I 1 
+----------------------------+ 
I I ( I I 1 
+----------------------------+ 
I I C 1 I 1 
+----------------------------+ 
I I ) I I 1 
+----------------------------+ 
I Copyright string I 
+----------------------------+ 
I &oo I 1 
+----------------------------+ 

Rest of ROM . . . 

Note that the copyright offset pointer is relative to the start of the 
ROM and points to the zero before the 1 

( 
1 

• 
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Each field of the ROM format is described in the following sections. 

1) JMP (language) 

A three byte JMP instruction referring to the language entry 
point. This field should contain zeros if the ROM is not a language 
ROM. 

2) JMP (service) 

A three byte JMP instruction referring to the service entry 
point. This field should contain zeros if the ROM is not a service 
ROM. 

3) ROM type 

A byte identifying the type of code contained in the ROM. 

I s I L I 0 I K I 0 I 0 I 1 I 0 I 

S=l => this is a service ROM 
L=l => this is a language ROM 

A ROM may be both a language ROM and a service ROM. 
All OS ROMs have S=O and L=O. 

K=l => this language ROM supports soft key expansions on the Electron. 

4)Copyright Offset pointer 

A pointer relative to the beginning of the ROM pointing to the 
zeros after the version string. 
It is important that this offset points to the four bytes 1 &00 1

, 
1

(
1

, 

1 C 1
, and 1

) 
1 in order. This sequence is used by the OS to determine 

~ whether a physical ROM resides in a paged ROM socket. 

5)Version number (binary) 

A version number (in binary starting from zero) distinct from 
version numbers appearing in previous generations of ROM software. 
This byte need not have any correspondance with the version string. 

6)Title string 

A string identifying the ROM. This string is output by the OS when 
entering the ROM as a language ROM. 

?)Version string 

A string identifying the release number of the ROM software. The 
recommended format is A.BB, where A and B are decimal digits. 

8)Copyright string 
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A string identifying the software house responsible for the ROM 
product. The recommended format is the year, followed by a space, 
followed by the name of the company. 

When a language is entered the error report pointer is set to 
point to the zero byte preceeding the copyright string. (For example, 
in BASIC the REPORT command outputs the copyright string). 

Rest of ROM 

The program code itself. 

2 Language sideways ROMs 

Note that you may be wanting to write a language ROM even if you 
are not writing a language (!) - notable language ROMs include Text 
editors, Dumb terminal emulators, Teletext decoders, games, and other 
stand-alone aplication programs not requiring a language. Language 
ROMs are slurped across the 'TUBE' in a dual proccessor configuration 
and hence have access to all that wonderful memory on the other side. 
The penalty for this is that Languages must not make hardware 
dependant peeks & pokes. To get the best of both worlds, a ROM may be 
a hybrid, with a machine-independant 'language' section communicating 
with the sordid hardware poking code (which has service ROM status) by 
unallocated OSWORD calls. 

The language entered on power up is the language in the paged ROM 
socket that is closest to the edge of the BBC microcomputer main PCB. 
The language entered after a BREAK is the language active at the time 
that BREAK was pressed. After a ctrl. BREAK, the language in the paged 
ROM closest to the edge of the PCB is entered again. 

The language can be changed by typing the appropriate command 
(e.g. *BASIC or *PASCAL). This is recognised in the standard service 
ROM manner, and hence the service ROM bit must be set in the ROM 
headder if the language is to be started in this way. Upon recognising 
the relavent *command from the service entry, OSBYTE should be called 
with A=&8E, X=<ROM no.> (The ROM no. is in X on entry and also in 
location &F4). Note that this OSBYTE call never returns, so there is 
not a lot of point in preserving registers, for example ,hoping to 
restore them afterwards, as there is no afterwards! The rom will now 
be entered at the language entry point, and will also be re-entered 
after BREAK has been pressed (it is at this point that the perilous 
journey into the second processor is undertaken. Note that there is no 
processor type checking done so an NS16032 may be given the language 
contents of a standard sideways rom). On entry, A contains an entry 
code - see below. 

On entry, language ROMs must enable IRQ interrupts, or the MOS will 
not work. For workspace, the language has available lK from &400 to 
&800 plus the dynamically allocated memory from the 'OS 
high-water-mark' to the start of the currently selected screen mode 
(the screen start should be requested from the MOS by OSBYTE call, 
because this indicates that on TUBE systems the screen takes up no 
room at all, and on model As it comes down much further than on model 
Bs). The language is responsible for intercepting the BRK vector and 
handling BRKs to produce a sensible error response (this can be left 
out if the ROM is so simple that no errors can occur, but remember 
that even calling OSWRCH can cause an error if the spool file is full, 
for example). 
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A=O Entry to Tube code if no language present 

A=l Normal entry to start up language 

A=2 Request next byte of soft key expansion (Key no. set by call with 
A=3, result in Y) 

A=3 Request length of soft key expansion (Key No. in Y, result in Y) 

Note that codes 2 & 3 are only used for ROMs required to run on the 
electron and will not be used on the BBC computer. These calls will 
only occur if bit 4 of the ROM type byte is set. 

3 Service sideways ROMs 

A service ROM may take several forms: 

A filing system 
An application package (e.g. CAD graphics) 
An application program (e.g. joystick keyboard for the 
disabled). 

Any filing system (e.g. disc) integrates into the OS via a service ROM 
interface (except the cassette filing system which is resident in the 
OS ROM). Thus the discussion for service ROMs applies to all filing 
systems other than the cassette. 

When a service is 1 offered 1 to service ROMs in turn, it is 
offered to ROMs from the edge of the PCB inwards. On offering the 
service, A will hold a reason code, X a ROM number and Y a parameter 
if .applicable. The reason codes are tabulated below and then explained 
in more detail: 

REASON CODE DESCRIPTION 

00 NOP 
01 Absolute space claim 
02 Relative space claim 
03 Bootstrap 
04 Command, unknown to OS 
05 Interrupt, unknown to OS 
06 BRK 
07 OSBYTE call, unknown to OS 
08 OSWORD call, unknown to OS 
09 *HELP 
OA Claim static work space 
OB NMI being released 
OC NMI request 
00 
OE 
OF Vectors claimed 
10 
11 
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12 Start up filing system Y 

The OS offers some of these on power-up, the others at other times 
depending upon what the OS is called upon to do. After looking at the 
offer, each sideways ROM must restore the registers to their condition 
on entry to the ROM. If the ROM accepts the service then after 
processing, the ROM must return A=&OO so that the call is ignored by 
all other ROMs (A=&OO corresponds to no-operation, NOP). 

REASON CODE=&OO 

This means the call has been claimed by someone else and 
therefore should be ignored. 

REASON CODE=&Ol 

Absolute space claim. 

~ This service is offered on power-up, and lets the ROMs tell the 
OS how much work space they would require if called. Pages &EOO and 
above provide a fixed work area. On power-up, the sideways ROM code is 
called with A=&Ol, X = ROM number and Y = top of fixed area. If the 
top of the fixed area is not sufficient for the requirements of the 
code, then it should be increased, otherwise Y should be preserved. 

REASON CODE=&02 

Relative space claim. 

This memory space is 1 relative 1 because it follows on from the 
fixed area which has a variable upper boundary (depending upon the 
static work space requirements of the ROMs). Each sideways ROM has the 
opportunity on power-up to claim part of the relative area, which then 
becomes private to that ROM - hence also called private data area. The 
area for each ROM should be large enough to store all the data 
required to keep the context of the code during a dormant phase. At 
power-up the OS calls the ROM with A=&02, X= ROM number and Y = start 

~ page. If private space is required, Y should be incremented, the 
initial value being the start of the reserved area to be used. The 
first piece of code in a ROM should store this in the ROMnumbereth 
location of the 16 bytes from &ODFO to &ODFF. Subsequent pieces of 
code should know their base addresses relative to this. Hence all code 
intended to be placed within a sideways ROM would include a definition 
for the offset from the start of the data area, and the necessary code 
to add it to the pointer. 

REASON CODE=&03 

Auto-boot. 

Each service ROM is given the opportunity of auto-booting after 
the start-up message has been displayed (i.e. after power-up or 
BREAK). The ROM should test for a condition under which it might 
(a) be s e lected and (b) automatically load/execute/EXEC a file with 
name 1 ! BOOT 1

• The service ROM should determine whether any key is 
pressed. If no key is pressed or a key unique the the service ROM 
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(e.g.'D' for the DFS) is pressed then the ROM should select itself. 

" If the service ROM determines that it should not select itself then it 
should return without claiming. 

If the filing system determines that it should select itself then it 
should auto-boot if it is entered with Y=O. 

The exact interpretation of auto-boot is service ROM dependent. 

REASON CODE=&04 

Offers command line for interpretation. 

When the user issues an OS command it is processed by the OS. The 
OS may recognise it, in which case the corresponding code will be 
executed. However, if the command is not recognised it is offered to 
the service ROMs. The unknown command is offered to each of the 
service ROMs in turn. A service ROM may either ignore the service, or 
claim the command, in which case the service will not be offered to 

" other service ROMs. 

It should be noted that only filing system independant commands should 
be intercepted or filing system selection commands; thus utilities may 
intercept here but filing systems may not. 

Commands that should be intercepted- DISC,NET,BUILD, ... . 
Commands that should not be intercepted- INFO,DELETE, ... . 

ON ENTRY, 
A has the value &04 
X contains the ROM number. 
Y Contains an offset, which combined with the pointer 

located at &OOF2 points at the line to be processed 
-asterisks have been skipped). 

in zero 
(spaces 

page 
and 

ON EXIT, restore all the registers. Set A=&OO to prevent other service 
ROMs being offered the service. 

If no service ROM claims the unknown command then the command is 
offered to the currently active filing system. 

REASON CODE=&05 

Unknown interrupt. 

If an interrupt occurs which the OS does·not recognise, it will 
offer it to the service ROMs. In such a case, A=&OS, X= ROM number. 

If a service ROM recognises the interrupt then it should accept 
the offer and process the interrupt accordingly. Afterwards it should 
return with A=&OO to prevent other service ROMs being offered the 
interrupt. N.B. You should return with an 'RTS' NOT an 'RTI'. 

REASON CODE=&06 

~ BREAK 
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(e.g.'D' for the DFS) is pressed then the ROM should select itself. 

~ If the service ROM determines that it should not select itself then it 
should return without claiming. 

If the filing system determines that it should select itself then it 
should auto-boot if it is entered with Y=O. 

The exact interpretation of auto-boot is service ROM dependent. 

REASON CODE=&04 

Offers command line for interpretation. 

When the user issues an OS command it is processed by the OS. The 
OS may recognise it, in which case the corresponding code will be 
executed. However, if the command is not recognised it is offered to 
the service ROMs. The unknown command is offered to each of the 
service ROMs in turn. A service ROM may either ignore the service, or 
claim the command, in which case the service will not be offered to 

~ other service ROMs. 

It should be noted that only filing system independant commands should 
be intercepted or filing system selection commands; thus utilities may 
intercept here but filing systems may not. 

Commands that should be intercepted- DISC,NET,BUILD, ... . 
Commands that should not be intercepted- INFO,DELETE, ... . 

ON ENTRY, 
A has the value &04 
X contains the ROM number. 
Y Contains an offset, which combined with the pointer 

located at &00F2 points at the line to be processed 
-asterisks have been skipped). 

in zero 
(spaces 

page 
and 

ON EXIT, restore all the registers. Set A=&OO to prevent other service 
ROMs being offered the service. 

If no service ROM claims the unknown command then the command is 
offered to the currently active filing system. 

REASON CODE=&OS 

Unknown interrupt. 

If an interrupt occurs which the OS does·not recognise, it will 
offer it to the service ROMs. In such a case, A=&OS, X= ROM number. 

If a service ROM recognises the interrupt then it should accept 
the offer and process the interrupt accordingly. Afterwards it should 
return with A=&OO to prevent other service ROMs being offered the 
interrupt. N.B. You should return with an 'RTS' NOT an 'RTI'. 

REASON CODE=&06 

"\ BREAK 
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(e.g.'D' for the DFS) is pressed then the ROM should select itself. 

~ If the service ROM determines that it should not select itself then it 
should return without claiming. 

If the filing system determines that it should select itself then it 
should auto-boot if it is entered with Y=O. 

The exact interpretation of auto-boot is service ROM dependent. 

REASON CODE=&04 

Offers command line for interpretation. 

When the user issues an OS command it is processed by the OS. The 
OS may recognise it, in which case the corresponding code will be 
executed. However, if the command is not recognised it is offered to 
the service ROMs. The unknown command is offered to each of the 
service ROMs in turn. A service ROM may either ignore the service, or 
claim the command, in which case the service will not be offered to 

~ other service ROMs. 

It should be noted that only filing system independant commands should 
be intercepted or filing system selection commands; thus utilities may 
intercept here but filing systems may not. 

Commands that should be intercepted- DISC,NET,BUILD, ... . 
Commands that should not be intercepted- INFO,DELETE, ... . 

ON ENTRY, 
A has the value &04 
X 
y 

contains the ROM number. 
Contains an offset, which combined with the pointer 
located at &OOF2 points at the line to be processed 

-asterisks have been skipped). 

in zero 
(spaces 

page 
and 

ON EXIT, restore all the registers. Set A=&OO to prevent other service 
ROMs being offered the service. 

If no service ROM claims the unknown command then the command is 
offered to the currently active filing system. 

REASON CODE=&OS 

Unknown interrupt. 

If an interrupt occurs which the OS does·not recognise, it will 
offer it to the service ROMs. In such a case, A=&05, X= ROM number. 

If a service ROM recognises the interrupt then it should accept 
the offer and process the interrupt accordingly. Afterwards it should 
return with A=& 00 to prevent other service ROMs being offered the 
interrupt. N.B. You should return with an 'RTS' NOT an 'RTI'. 

REASON CODE=&06 

~ BREAK 
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Any BRK instruction causes this call before indirecting through 
<BRKVEC> at &0202. BRK's are used to signal errors. 

REASON CODE=&07 

Unknown OSBYTE call. 

An OSBYTE call will normally be processed by the OS. If, however, 
the OS does not recognise the call it will pass it on to the service 
ROMs. 

When an OSBYTE call is offered to the service ROMs, the A,X and Y 
registers (which initially hold parameters relevant to the OSBYTE 
call) are stored in locations &OOEF thro' &OOFl. The ROM should check 
that the call applies to it be checking location &OOEF. 

If a service ROM accepts the OSBYTE call, it should, after 
dealing with it, return A=&OO and the X and Y registers unchanged. 

REASON CODE=&08 

Unknown OSWORD call. 

An OSWORD call is normally dealt with by the OS. However, if the 
OS does not recognise an OSWORD call then it will be offered to the 
service ROMs in a manner similar to unknown OSBYTE calls. The contents 
of A,X and Y (which point to the control block) are stored in 
locations &OOEF thro' &OOFl. The ROM should check that the call 
applies to it be checking location &OOEF. Again, on accepting an 
offer, a service ROM should deal with the call and then return with 
A=&OO and the X and Y registers restored. It should be noted at 
OSWORDs > 127 are not really OSWORDS at all but pass through the user 
vector at &0200. 

REASON CODE=&09 

*HELP 

~ When a *HELP command is intercepted by the MOS this call is 
initiated. The rest of the command line is pointed to by ( &F2), Y in 
the standard manner. If the remainder of the line is blank then the 
name of the ROM followed by version number should be output and on 
subsequent lines any subheadings to which the ROM will respond. Thus 
the DFS outputs: 

DFS n.nn 
DFS 
UTILS 

Showing that it will respond to *HELP DFS and *HELP UTILS. 

If the rest of the line is not blank then the ROM should compare 
it against its subheadings and if any of them match then it should 
output the info from under that subheading. Thus *HELP UTILS will 
produce: 

DFS n.nn 
~ BUILD <fsp> 



DISC 
DUMP <fsp> 
LIST <fsp> 
TYPE <fsp> 
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If there is more than one item on the line then the ROM should 
respond to all of them individually. 

The following two reason codes may be used by a sideways ROM in 
conjunction with the OSBYTE call with A=&8F (the reason code being put 
in X). These calls should be used by a ROM when it is activated, to 
claim the static work space (reason code &OA) and/or the NMI area 
(reason code &OC) if these areas are required. 

REASON CODE=&OA 

Claim static workspace 

When a sideways ROM is activated it may call OSBYTE with A=&8F, 
X=&OA and Y=&FF to claim the static workspace, the previous user will 
save any valuable contents in its private area. The work area is P-ot 
returned after use - the next user simply claims it, and will or.ly 
release it when asked by a new user starting up. When acceptng a call 
from some other claimant, the variables in the fixed area which are 
required to maintain context should be written to some variable area. 
This may be in the private variable space, or in some secret place, 
such as the lK of RAJ.\1 on the teletext unit. At the same time, any 
scratch data should be marked as lost, or for random file buffers, 
written back to disc. On claiming this area, the zero page workspace 
is also available (&20 bytes). Variables in this area are lost in the 
same way as variables in the main area. 

**note** The claiming of workspace and the selection of filing system 
are totallyindependant, so you may have the workspace but not be 
selected as the filing system (eg if the cassette has been selected, 
which has its own workspace), or, far worse, be selected as the filing 
system but not have the workspace. To cope with this, you should have 
a flag (which must be in your private workspace !) to indicate whether 
you have the workspace. If you are entered in any way, you should 
check this flag, and if you find that you do not have the workspace, 
you should immediately grab it back. This is a pain to implement !!!! 
An easier (though undesireable) soloution is to give up being the 
selected Filing system when you are called upon to release the 
workspace. To do this you must change all the indirection vectors to 
point to a convenient RTS. 

REASON CODE=&OB 

Release NMI 

This code indicates that the previous NMI claimant has released 
it and the original owner can have it back. Y contains the ID of the 
previous user and so should be compared against the ID of the ROM, if 

,...-..,_ it is the same then A should be set to zero on return otherwise all 
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registers should be preserved. During this call filing system zero 
page should not be stamped on. 

REASON CODE=&OC 

Claim NMI. 

This area is always reserved from BASIC if there are any sideways 
ROMs plugged in. To actually use it, OSBYTE should be called with 
A=&8F, X=&OC and Y=&FF to tell the previous user to relinquish it and 
stop causing NMis. On return, Y will hold the previous user's Code ID, 
or &FF if it was not previously in use. When a piece of code has 
finished with NMI, OSBYTE should be called with A=&8F, X=&OB and 
Y=previous Code ID to allow the previous user to continue using it. On 
claiming NMI, the 8 bytes of NMI zero page become available. The 
contents of these bytes are lost when NMI is released, and so should 
be stored in a private allocation. Note: ( i) It will be necessary to 
store the previous Code ID until NMis are no longer required. 
( ii) There should be no need to check whether an NMI was caused by 
your hardware, as all other sources of NMI should have been turned 

~ off. However, it is probably better to check for and ignore spurious 
NMis when speed is not critical, as this makes the system more robust. 
During this call filing system zero page should not be stamped on. 

REASON CODE=&OF 

Vectors claimed. 

When a ROM claims the filing system indirections it should call 
OSBYTE with A=&8F, X=&OF; the reason for this is not entirely clear ... 
see Paul for further details. During this call filing system zero page 
should not be stamped on. 

REASON CODE=&l2 

Init filing system Y 

This call enables a service to find out what filing system is 
active (with OSARGS A=O,Y=O> switch to something else and restart it 
by calling this. Therefore if Y equals your filing system number, init 
yourself and set A=O to tell the world you've done it - simple isn't 
it! (n.b. As usual this is a facility that the SFS and CFS do not have 
and there fore they must be initialised by different means.) 

4 Filing system Roms 

In addition to the standard sideways ROM interface described above, 
a filing system has to make use of the filing system interface to 
obtain file related calls. 

Initialisation 

Three things can cause a filing system to become selected - a 
*command (eg. *DISC) detected by sideways call with A=&04, a sideways 
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call with A=&l2 and Y=<your filing system number>, or an Auto-boot at 
Reset time. Note that the relavent workspace must have been allocated 
at Reset-time (see sideways call with A=&Ol & A=&02). 

Auto-boot 

On receipt of a sideways call with A=&03, the filing system should 
auto-boot if appropriate. The filing system should check at this point 
for things such as the presence of appropriate Hardware - there may be 
more than one FS in a standard ROM, and the user does not want the 
wrong one selected. (Actually, the test should have been performed at 
the workspace claiming stage, since the user of an Econet system does 
not want space reserved for disc file buffers if he has no disc but 
both FS 's are in the same ROM). If Y=O also, the FS should do 
something with a file called !BOOT, according to the possibilities of 
the FS in question (DFS & NFS offer the option of *RUN, *EXEC or 
*LOAD). Note that the Language has not yet woken up, so the response 
to any BRK will be silly unless the FS has temporarily indirected it, 
or deals with its errors in a different way (not difficult, since all 
errors usually pass through one routine which copies them out into 
RAM). 

Action on initialisation 

On initialisation, the filing system must claim the filing system 
indirections and the filing system workspace, if required ( ie. 
usually). 

To claim the filing system indirections, the previous owner must 
first be told to get out. This is achieved by a call to OSFSCM with 
A=&06. Since OSFSCM does not exist as a call in the OS, it is 
necessary to fabricate a JSR indirect through &021E (JSR to a JMP 
(&020E),RTS). Beware that zero page may dissapear under your nose, so 
don't leave anything valuable in there. Next the indirections should 
be indirected to point to your code. This is a two stage process -
first the main indirection must be set to point at location 
(&FF00+3*n) where the vector you are changing is at (&0200+2*n) - eg. 
the vector at &0212 would be set to &FFlB. Second, the three byte 
vectors whose address is found by a call to OSBYTE with 
A=&A8,X=&OO,Y=&FF (the answer being in X andY, X=lo byte) must be set 

~ to point to the actual routine. The three bytes go lo-byte,hi-byte,ROM 
id. The ROM id was in X on entry, but you have probably forgoten it, 
so it can be obtained from location &F4. Finally, OSBYTE should be 
called with A=&8F,X=&OF to indicate to any interested ROMs that you 
have taken over. 

The OSFSCM Indirection 

This is a vector through which the OS passes various filing system 
functions which it has decoded, giving a reason code in A. 

Reason code &00 

A *OPT command has been issued - the two parameters are in X and Y 

Reason code &01 

EOF check - the OS has received a call to OSBYTE with A=&7F to check 
for end of file conditions. Beware that the handle is in X rather than 
the usual Y. On return, X should be set to &FF if there is an end of 
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file on channel X, otherwise X should be set to &00. 

~ Reason code & 0 2 

A */<filename> command has been received by the OS. This should 
usually be treated in the same way as *RUN, as this is a standard 
abbreviation. 

Reason code &03 

*command this is the last chance either the command should be 
recognised, or it should be treated as an unrecognised command. 'Fast' 
filing systems should attempt to *RUN the appropriate file, but slow 
systems should give a "Bad command" error, since the user does not 
want to wait for miles of tape to wind past before he realises that he 
has mi s -spel t the *CAT command, for example. On entry, XY points to 
the command name. (X is lo byte as usual) 

Reason code &04 

*RUN command. Load and execute the command pointed to by XY 

Reason code &05 

*CAT print a catalogue. XY points to the rest of the command line in 
case you need parameters. 

Reason code &06 

Another filing system is about to take over the filing system vectors, 
so die gracefully - close the spool & exec files with OSBYTE call &77 
and do anything else you think appropriate. 

Reason code &07 

Return the range of handles used by your filing system - X=<lowest 
value used>, Y=<highest value> 

Reason code &08 

This call occurs each time the OS is about to process a *command. This 
is used by the DFS to implement the *ENABLE mechanism, which is turned 
off by the next *command of whatever type. 

Memory summary 

Zero page: 

&AO to &A7 NMI area - may only be used after claiming NMI 

&A8 to &AF 
Utilities area- may be used by filing systems when processing 
*commands but at no other time. 

&BO to &BF 
Filing system scratch space - use it, but don't expect it to remain 
the same between calls. Also, don't use it for IRQ routines. 

&CO to &CF 
Filing system dedicated space - guaranteed to remain intact between 
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3.3 RS423 APPLICATION NOTE 

It is often useful to be able to transmit and receive characters and 

data by means of the RS423 port, without affecting the use of the print 

stream to parallel (or otherwise connected ) printers. This task is most 

easily accomplished from a BASIC program by making use of the OSBYTE calls 

available in the Series One MOS. 

The following BASIC program makes use of these facilities to enable the 

BBC Micro to act as a 'Dumb' terminal. 

NOTE THAT THIS PROGRAM REQUIRES MOS 1.0 OR GREATER. 

REM DUMB TERMINAL 

REM VERSION I 

REM ACORN COMPUTERS 

REM 

REM ENABLE RS423 

*FX 2,2 

10' 

20' 

30' 

40' 

50' 

60' 

70' 

80' 

90' 

10'0' 

110' 

120' 

REM SET RECEIVE & TRANSMIT BAUD RATES 

*FX 7,3 

*FX 8,3 

REM MAIN PROGRAM LOOP 

REPEAT 

A~~ = INKEY (0' ) [GET KEY FROM KEYBOARD] 

130' IF A%>(J : M~ = FNTX (A% ) [IF KEY PRESSED, SEND IT] 

140' A% = FNRX [CHECK FOR RECEIVED CHARACTER] 

150' IF A%> 0' : PRINT CHR$ ( M~ AND & 7F ); [IF VALID, PRINT IT] 

160' UNTIL 0' [REPEAT INDEFINITELY] 

170' REM 

180' REM 

190' REM FUNCTION TO RECEIVE CHARACTERS 

20'0' DEF FNRX 

210' 

220' 

230' 

240' 

250' 

260' 

A% = 145 : X% = 1 

R% = USR (&FFF4 ) 

D~ = R% AND & 10'0'0'0'0'0' 

Y~~ = ( R ~~ AND &FF0'0'0'0' ) D IV &10'0'0'0' 

IF E% : = -1 : ELSE = Y% 

REM 

270' REM 

[CALL OSBYTE TO CHECK BUFFER] 

[SET UP E% TO INDICATE IF CHARACTER 
RECEIVED] 

[MASK OUT CHARACTER] 

[RETURN -1 OR CHARACTER] 



28~ REM FUNCTION TO TRANSMIT CHARACTER 

DEF FNTX ( Y~6) 

A% = 138 : X% = 2 

310 = USR (&FFF4 ) 

PROGRAM DESCRIPTION 
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2. 

[CALL OSBYTE TO TRANSMIT] 

[THE SUPPLIED CHARACTER] 

The above program makes use of two vital operating system calls; the call 

with A% = 145 (line 21~ ) checks to see if a character is present in the 

RS423 receive buffer and this call is documented in the User Guide on page 

435. The other call with A% = 138 (line 3~~) puts a character into the 

RS423 transmit buffer and is described on page 433 of the User Guide. The 

*FX2,2 command on line 6~ enables the RS423 receiver whilst allowing the 

keyboard to be used. This is described on page 421 of the User Guide. NOTE: 

There is an error in this section of the User Guide and *FX2,~ actually gets 

characters from the keyboard and DISABLES the RS423 receiver. 

RS423 HARDWARE 

The RS423 interface is upwards compatible with the RS232 standard, and whilst 

some electrical details differ, a number of important features are shared by 

both standards. 

i ) Electrical Characteristics 

Both standards use negative voltages to represent logic One, and positive 

voltages to represent logic Zero. The RS423 interface uses -5V and +5V 

respectively. 

The lines idle with continuous ones (i.e. -5V ) when no data is being trans­

mitted. 

The RS423 standard specifies data transmission up to 4000 ft, but this length 

is variable subject to the data rate. 

ii ) Operating System Control 

The CTS input to the computer must be logic One (i.e. -5V) for the computer to 

transmit data. 

The RTS output from the computer indicates that the computer is ready to transmit 

data; this is acknowledged with CTS. 

For operation with peripherals which do not support RTS/CTS handshaking, the 

two pins may be connected together, and a *FX2,2 command will enable operation. 
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3.4 CHANGING THE RS423 DATA FORMAT 

The serial port on the BBC Micro by default transmits and receives 
data as 8 - bit bytes preceeded by one start bit and followed by 
one stop bit. This format was chosen because of its generality, 
however, it is often necessary to alter this format in order to 
communicate with other devices. 

The format can be altered to any of those shown below (fig. 1), 
by means of the FX/OSBYTE call with A = &9C (156) and X = 
appropriate value. 

In order not to alter other parameters of the 6850 ACIA chip, 
a mask is ~lied with the call specifying which bits are to 
be altered. This mask must be &E3 (227). The following data 
byte is then supplied to set the format. 

VALUE FORMAT 

0 7 Bits + Even Parity + 2 Stop Bits 
4 7 Bits + Odd Parity + 2 Stop Bits 
8 7 Bits + Even Parity + 1 Stop Bit 

12 7 Bits + Odd Parity + 1 Stop Bit 
16 8 Bits + 2 Stop Bits 
20 8 Bits + 1 Stop Bit 
24 8 Bits + Even Parity + 1 Stop Bit 
28 8 Bits + Odd Parity + 1 Stop Bit 

Fig. 1 

The call is made either by:-

*FX 156, VALUE (from above), 227 

or by calling OSBYTE (JSR &FFF4) 
with A= 156, X= VALUE (as above), Y = 227. 
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3 . 5 CASSEITE INTERFACE CIRCUITRY PROI'ECTION. 

It has come to our notice that the cassette interface of the BBC 
Microcomputer can in some cases be damaged by certain tape recorders. 
The following additional circuitry can be added to any board in order 
to minimise this problem. (fig. 1) 

COMPONENTS REQUIRED: 

2 X 1N4148 Diode 
1 x 10K ~ Watt 10% Carbon Film Resistor 

,-- ADDITIONAL CIRCUITRY-· 

T+Sv 

DIN4148 

CASSETTE 
CONNECTOR 

1 OK I o---;:::)1------~~--------~ ---------~ 

PIN 3 C35 
IN4148 

-Sv 
' -~ 

MJDIFICATION: 

The modification is performed as follows: 

i) Ensure the computer is disconnected from the mains 

ii) Disconnect the 7 power supply connectors from the main PCB, 
and disconnect or unsolder (as appropriate) the two connectors 
to the Video Out socket. 

iii) Unscrew the PCB and remove it from the case. Place it upside­
down on a flat surface. 

CUT THIS TRACK 
BETWEEN THESE PINS 

P.c. ~. c:::: - ~sv ED6-€ -..N T 

0 6 

iv) Identify the cassette socket and IC35 as shown in fig 2 above . 
Cut the track marked, and fit the 10K resistor and the two diodes as 
shown. Make sure that the leads from the diodes do not touch 
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any other of the pins of IC35, preferably by insulating them 
with a short length of heat-shrink sleeving or wire insulation. 

v) Re-install the main PCB by reversing (ii) and (i) above. 
This completes the modificaiton. 
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3.6 *FX/OSBYTE features not documented in 

the BBC MICROCOMPUTER USER GUIDES 

FOR THE SERIES ONE M.O.S. 

&0D (13) 

Two undocumented parameters may be supplied in X to disable events: 

X = 7 disable RS423 receive error event 
X = 8 disable service/network error event 

&0E (14) 

As above, two undocumented parameters may be supplied in X to enable 
events: 

X = 7 enable RS423 receive error event 
X = 8 enable service/network error event 

Events are explained on p 465 of the User Guide 

&76 (117) 

This call returns the VDU status byte (which contains various status 
flags) in the X register. 

BIT 0 - set if VDUZ sent, cleared by VDU3 
BIT 2 - set if PAGED MODE ON, cleared if PAGED MODE OFF 
BIT 3 - set if software scrolling, cleared if hardware scrolling 

Software scrolling is used when text windows have been defined whereas 
hardware scrolls are used when the whole screen scrolls. 

BIT 5 - set when cursors joined by VDU 5 
BIT 7 - set if VDU disabled 

&76 (118) 

Returns with the carry bit set if the CTRL key is pressed, and with the 
Negative bit set if the SHIFT key is pressed. Machine code routines may 
branch on these conditions. This feature is invalid when called from a 
Second Processor. 

&7B (123) 

This call is used by the User Print Routine to indicate to the MOS that it 
has finished its task. (CF *FX 5.3 command ) . This feature should not 
normally be called from a Second Processor. 

&SA (138) 
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This call has been expanded to allow a character to be inserted 
into any buffer. 

X must contain the buffer number, and Y the character to be inserted. 

A list of buffer numbers appears with *FX 21 on p 428 of the User 
Guide. 

&8D (141 ) 

This command is exactly equivalent to the *ROM command. 

&98 (152 ) 

Thi s call examines a buffer. The buffer number must be in X, and the 
call returns as follows:-

Carr y bit set if buffer empty 
Carry bit clear indicates character ( s) present in buffer. 

Note that no character has been removed from the buffer. 

&99 (153 ) 

The call inserts a character into an INPUT buffer handling the 
interrupt character, and generating an escape condition if necessary. 

Valid only for X = 0 or 1 
Y must contain character to be inserted 

&9C (156 ) 

Change 6850 control register. 

The 6850 control register is altered to: ( Old value AND Y) EOR X. 

(See Use r Guide page 438 ) 

Refer to the 6850 Data sheet for details of the 6850 control register. 

&9E (158 ) / &9F (159 ) 

These calls respectively read and write to the Speech Processor chip. 
Refer to the Speech System User Guide. 

&E9 (233 ) 

As for &E7 (see User Guide page 441 ) but affects the system 6522. The 
system 6522 is used extensively in the normal operation of the machine 
and consequently this call should be used with extreme care. 

&EB ( 235 ) 

Return presence of Speech Processor. 

X = &FF if Speech Processor present 
X = &00 if Speech Processor not present 

&FI ( 241 ) 
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Read/ Write *FXl value 

&F5 (245) 

Read/ Write *FX5 value 

XF6 (246) 

Read/ Write *FX6 value 

THESE THREE CALLS OPERATE AS DESCRIBED IN THE USER GUIDE ON PAGE 438. 

&FC (252 ) 

Reads I.D. of current language, a number from 0 to 15 which indicates 
which socket the presently selected language ROM is in. The sockets 
are numbered from right to left starting at 15. On board sockets are 
15, 14, 13, 12; and the remainder can be installed offboard. This call 
may not be meaningful from a Second Processor, since there may not 
necessarily be a current language in this case. 

&FD (253) 

Returns a number indicating what sort of reset last occurred: 

&FE (254 ) 

0 = Soft Break 
1 = Power-On Break 
2 = CTRL Break 

Read/ Write available RAM in BBC Microcomputer (even when called from 
Second Processor ) 

&FF ( 255 ) 

128 = 32k 
64 = l6k 

Read/ Write start up option byte. 

This allows the keyboard link value to be read: it may be written to, 
but the value will be reset to the actual wired value on any reset 
other than a soft-reset. 

The links are configured as follows: 

1 2 3 4 5 6 7 8 

D
2

, D
1 

Disk configuration bits (see Disk Manual) 

B Auto-boot select (Auto-boot when fitted) 

M
3

, M
2

, M1 : Screen mode on hard reset (0 - 7) 

X : Unused 
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3.7 PRODUCING COLOUR ON THE VIDEO OUT SOCKET 

The BBC computer usually produces a black and white composite 

video signal through the Video Out Socket on the back panel, but 

it may be modified to produce a colour signal. This is achieved 

as follows: 

On Issue 1, 2 and 3 PCB's, a 470 picoFarad capacitor should be 

fitted between the emitter of Q9 (identified by an "e" next to one 

leg) and the base of Q7 (the central leg). 

On Issue 4 and later, the capacitor is on-board and can be connected 

simply by fitting link S39 which may be found next to the modulator 

in the far right corner of the PCB. 

With the fitting of this capacitor, the colour burst signal is now fed 

to the video mixer and a colour monitor may be attached to the output 

socket. This allows the computer to be recorded on videotape etc. 

The video output socket is specified for black and white in order to 

provide a stable high quality picture for word processing and other 

eighty character applications. It was decided that gating colour 

burst onto this output degraded the picture quality sufficiently to 

warrant the removal of this facility as standard. 
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3. 8 BBC USER GUIDE ERRATA : UK VERSION 

This is the current errata for the User Guide as supplied with all UK 
computers. (4/84) 
pl3 The range of cassette leads shown have new been deleted. 
p23 The *FX command takes a second parameter which controls the 

interlace on Mcrles 0-6. If the second parameter is a 1 then 
interlace is turned on, if 0 then it is turned off. Note 
that the change in interlace operation only takes place after 
the next MODE cannarrl. 

p32 Insert a ':' after the ';' on line 115 of the example. 
p33 Insert a':' after the ';' on line 160. 
p43 Add a '-' after '+/' on line 230. 
p5 3 (Second paragra{Xl) Alter ' page 213 ' to ' page 211 ' • 
p61 Delete the space between 'RND' and '(4)' in line 100. 

p65 The arithmetic range extends from 170000 •..• (1.7 * 10A38) 
to 0.000 ..•. (1.2 * lOA-39), not as shown. 

p67 In the second example program there should be a '$' after 
each 'A' in line 40. 

p72 [BASIC II ONLY] At the top of the page, the maximum numl:::er of 
significant figures is 10, and the initial value of @% is 
&90A. 

p74 Add a '; ' after "H" in line 40. 
p93 Alter line 100 of the example to read 

FDR RC:W = 1 'IO 5 • 

plOO (3/4 down the page) All non-zero values are regarded as true 
EXCEPI' non- integers from -1 to + 1. 

pl43 (Top of r:age) Note that the "Auto-boot" rrechanism does not 
work on the cassette filing system. (1/2 dawn the page) 
Change 'r:age 424' to 'r:age 422'. 

pl52 (3/4 dawn the page) The code for 'New Background' is 157 not 
137 as shown. 

pl79 Line 10120 of the example should read MOVE X%,Y%. 
p204 (Last r:aragra{Xl) 'r:age 428' should read 'r:age 426'. 
p288 Note that pressing <SHIFT> and <CTRL> together holds the 

listing until they are released, and that <ESCAPE> stops the 
listing. 

p327 Note that 'PRINT-' followed by a nurreric argurrent prints that 
argument in hexadecimal. 

p328 (Paragraph concerning Integer Variables) Integers are sent 
MOST significant byte first, not least significant byte first 
as shown. 

p416 (First paragraph) The whole LINE after a '*' is r:assed to the 
Operating System, rather than just the rest of the statement. 

p421 Alter *FX2,0 to read ' .. and DISABlES the RS423 receiver.' 
Alter *FX2,1 to read ' .. RS423 p::>rt, disables the keyboard.' 



p423 
p427 

p438 

p439 
p453 

p459 

p469-
470 

p482 

p488 

p489 
p490 

p497 
p499 

p501 
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Add : *FX6,0 filters NO characters. 
In paragraph six, 'After a * FX20, 1 cannand ... ' the line 
should read 'After a *FX20,6 command .•• ' 
(Paragraph beginning 'If on entry, •.. ') The net effect of 

X=&OO and Y=&FF is to read the value of V into X (not A as 
sha,.m). 
The second CSBYTE call shown is A=&E2 ( 226) not &FA ( 228) • 
(Top paragraph) The channel number is returned in A not in Y 
as shown. 
OSWORD A=O: 'On exit •... Y is set to the length of the line 
EXcluding the CR if C=O. ' (Nat INcluding as sha,.m) • 
There should be I\ I characters ret ween the assanbler 
statanents and the carrnents on EVERY line. 
Add three error codes: 
251 Bad Key 
253 Bad String 
254 Bad Carrnand 
The pattern for code 36 should be inverted (ie black:=white 
and white:=black). 
The pattern for code 228 is upside-dawn. 
The comments for codes 24 and 27 should be reversed (ie 
27=Nothing) . 
The codes for the UP and IDWN cursor keys should be reversed. 
The pin numbers on the disc, printer,user input/output, lMHz 
bus and Tube have been reversed (e.g. on the Tube, the top 
right pin is pinl, the bottom left pin is pin34) 
Delete the camnent that &DOO-&DFF is for user supplied 
routines. This area is RESERVED for the Operating system. 

The ranaining errata concern the index (p513++). Only the corrected 
line will be given. 

Abbreviations for keywords 
Addressing modes 
ASCII 
Error codes 
Error handling 
- in the Assembler 
indirection operators 
INKEY 
Printer on/off 
Saving rnanory space 
Scroll mode 
UnTIL 
*KEY 

in VDU 
- PRINT in hex 
" quotation marks 

apostrophe 
vertical bar 

483 
449 
490 
147, 252, 482 
147,309,338,397,434 
314,448 
409,450 
81, 275, 430, 435 
288,407,422 
194,361 
38,380 
87,370 
141,416,439 
386 
18,408 
324 
324 
18,22, 23 
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3. 9 RANDCM KEYBOARD INTERRUPI'S 

Under certain circumstances, particularly when the user is 
utilising the various options available from the bank of links on 
the bottom right of the keyboard,the speed of operation of the BBC 
Microcomputer can be enhanced by the following modification 
designed to help reduce spikes on the output lines of the 74LS30 on 
the keyboard which generates machine interrupts. 

This modification may be carried out on all BBC Microcomputers 
irrespective of the issue of the circuit board. 

1. Disconnect the unit from the mains power supply, ranove 
the four fixing screws and remove the lid. 

2. Change resistors No. R4 to Rll to be 2K2 l/4W 5% these 
resistors are located at the botton right of the main 
P.C.B. with the exception of R6 and RlO which are found 
on the centre of the right hand edge of the main P.C.B. 

3. Alternatively fitting a 560pF capacitor across pins 7 and 
8 of the keyboard 74LS30 will also cure the problem. 

4. Reassemble and test the machine. 

This completes the modification. 
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3 .10 DIFFERENCES BE'IWEEN BASIC I AND BASIC II 

During 1982, an enhanced version of BBC Basic was created by Acorn in 
response to requests from users for additional facilities. In 
particular it was felt that the 6502 Assembler, which is a component 
part of BBC Basic, could be improved by the addition of an ability to 
generate code for side.vays RCM 's and other memory areas not usually 
mapped to RAM. Same of the BASIC keywords have been extended so they 
are more powerful and some additional ones have been incorporated. 
Furthermore same of the arithmetic routines have been recoded for 
greater prec1s1on. In keeping with Acorn's policy of providing a 
series of enhancements to our software, the BASIC II RCM can be 
ordered from any Acorn dealer. 

ISSUE II BASIC 

The new version of BASIC's differences with the old version are as 
folla.vs:-
(1) ELSE no longer leaves a byte on the hardware stack in 00 .. 

GOrO/msUB. 

(2) INSTR no longer leaves the shorter string of 
INSTR ( "AB" , "AOC") oo the Software stack. 

( 3) The lexical analyser is na.v called correctly from EVAL so 
that EVAL( "TIME") works. 

(4) ABS can take the al::solute value of integers without bit 31 
set without returning a string (i.e. PRINT -ABS l works). 

(5) ASC":" can be used in the assembler without confusing it. 

(6) A new statement OOCLI has been introduced, shortest 
abbreviation 00., token value &FF. It takes a string 
expression and gives it to the operating system, e.g. OSCLI 
"KEY "+STR$Z+". This is key "+STR$Z. It has no unique 
errors of its a.vn, just the normal "Type mismatch" error. 

(7) The value of the token for OPENIN has changed to &13E and na.v 
just opens files for input only using the &40 open. A new 
keyboard upenup ( cpen for update) has been introduced with 
the old token value &AD which opens files for update using 
the &CD open. This results in old programs automatically 
changing to OPENUP when they are WADEd into the new 
interpreter. 

(8) The next bit in OPT (OPTs 4 to 7) controls whether code 
generated by the assembler will be put at the program counter 
P% or at the code original 0%. If it is set code will be put 
at 0% and both 0% and P% incremented, if unset only P% will 
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be used. Current implEmentation results i n all OPI's greater 
than 3 causing cede to be put at 0%. 

(9) The IN and u:x.; functions are canpletely receded to make them 
rrore accurate and to avoid the LN ( 2E-39) rug. 

( 10) The fix routine avoids the INTlE38 bug. 

C ll) The SIN/ms functions are canpletely receded ·to make than 
more accurate . 

( 12) The binary to decimal string conversion routines, used for 
PRINI' and S'IR$, have been changed to alla-l the use of 10 
figures of precision on printing. The initial value of @% is 
now &0000090A to give the same results on startup. Note that 
@%=10 now gives the internal default of 10 figures. The 
changes allow the maximum positive integer 2147483647 to be 
printed out (and indeed get 2~32 right). STR$ when not 
controlled by @% uses the new 10 figure default which will 
result in it giving different answers to before e.g. 7.7 (a 
recurring binary fraction) will be converted to 7.699999999. 

(13) Four new operations are available in the assEmbler. These 
are EQUB, EQUW, EQUD, EQlE. They have no errors of their awn 
apart fran the Type rnisrna.tch error. They take a single 
argument and put its value into the assenbly code. EQlE put 
all the characters of a string into the code WITHOur a 
carriage return like $P%; if you need a carriage return just 
add it to the string. EQlE may be used together with FN to 
implanent macros as shown in this example:-

=II II 

J:EF FNOSBYTE (A,X,Y) 
IF A>l27 [OPT Z:LDY#Y:] 
[OPT Z:LDX#X:LDA#A:JSR&FFF4:] 

[OPT Z 
EQUS FNOSBYTEC&99,33,44) 
EQlE FNOSBYTEC2,1,0) 
] 

( 14 ) Tl'E startup REPORT is the way to tell the new version of BASIC fran 
the old one, the new one has (c)l982. 

(15) The bug associated with CN ERROR ooro 9999 has been ranoved. 

( 16 ) A MOOE change now resets ffiUNT 

(17) BASIC will now only execute if A contains 1 on entry at 8000. 
Tl'Ere is no entry at 8003 any more. 

(18) BASIC is of type 60; this means that it contains its own tube 
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relocation address after all the standard sideways ROM items. 
Of course, with the general release this will be 00008000 
(the default for no relocation) but this gives more trouble 
free production of relocated versions to run at OOOOBOOO. 

( 19 ) •rhe version number is 01. 

(20) In INPUT ';' is introduced and functions as the ','does. 

(21) Fatal errors have been introduced. Errors whose ERR is zero 
cause an ON ERROR OFF effect while they are being processed. 

( 22 ) STOP has been redefined as a fatal error, this causes the 
STOP at line 0 message to be corrected to STOP. 

( 23) The "No roan" error is a fatal error. 

( 24) The standard error handling procedures do not use stack any 
more. The situation of running out of all free space no 
longer causes error messages to be printed out following by a 
"No roan" message. 

(25) The allocation of space for strings has been made slightly 
more efficient, it can cope with REPEAT A$=A$+"*": UNI'IL LEN 
A$ = 255 and only allocate 255 bytes. It still has problems 
if B$ is being done alternatively with A$. 

(26) A new error 45 "Missing #" arrives if Pl'R, EOF, B3ET, BPUT, 
EXT have a missing #. 

( 27 ) DIM P% -2 gives Bad DIM 
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3 .11 CASSETI'E RECORDER USAGE WITH BBC AND ELECTRON CCW'UI'ERS 

Several cassette recorders have been checked for campatability with 
our canputers by the Product Services group. Carments on these 
various devices appear below. The non-appearance of any recorder on 
this list does not linply any dissatisfaction - merely that it has 
not been checked. 

BBC DATA RECORDER 

Operation very good using DIN input. 

BUSH 3150 

Operation satisfactory using microphone input. 

HITACHI TRQ-240 R 

Microphone input causes overloading. Use an attenuator or use the 
DIN input. 

SANYO DRlOl 

Best operation is obtained by using the unit in DATA rrode, with 
REVERSE phase. 

SANYO SLIM 3A 

Operation is just about satisfactory using the microphone input, 
although performance can be linproved by attenuating the input by 
about 25:1. 

W.H.SMITH CCR800 

Microphone input causes overloading. Use an attenuator or use the 
IN input. CCW'U'lE mode produces much better results than NORMAL 
mode. 

W.H.SMITH CPD8300 

SAVE input causes overload. AUX input prcxluces good results in both 
SPECTRUM and OI'HER rrodes. A rreter reading of 2-4 is recanrnended for 
both recording and playback. 
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3.12 USE OF EPROMS IN SIDEWAYS ROM SOCKETS OF THE BBC MICROCOMPUTER 

The following Ultra-Violet erasable EPROMs may be used in the sideways 
RCM sockets: 

6 4K BIT PARTS 

INTEL 02764 02764-2 
AMO AM2764DC AM2764-20DC 
FUJITSU MBM2764-252 

32K BI'I' PARTS 

INTEL 02732, C2732 or B2732 
HITACHI HN462732 
NEC UPD2732 
TEXAS 2532JL-45 or 2532JL-35 
HITACHI HN462532G 

MITSUBISHI M5L2764K parts are not recommended for use in the BBC 
Microcanputer. 
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3 .13 BBC MICROCCMPUI'ER - PARALLEL PRINTER PORT 

PRODUCTION MODIFICATION 

The following changes must be made to the Issue 2 Board to conform 
with Issue 3. 

curs 

1 Sl centre _pad. Side 1. Cut link to south _pad. 

2/3 Sl north _pad. Side 1. Cut both tracks. 

4 PL9 pin23. Side 1. Cut track. 

LINKS 

1 Join together 2 tracks previously connected to Sl north pin. 

2 Join Sl north pin to IC27 pin 7. 

3 Join IC27 pins 9 and 7 and leave S9 not linked. 

4 Join IC87 pin 10 to north pin to R49. 

5 Join track previously connected to PL9. pin 23 to PL9, pin 19 
(Model B only) • 

CCMPONENT CHANGE 

1 Sl is replaced by a BC239 Transistor, pinned as follows:-

e - north pin 

c - centre pin 

b - south pin 

2 Rl62 (4K7) should be inserted between existing holes 0.2" ~st 
of IC 70 pins 11 & 13 . 

3 Pin 26 of PL9 should be removed or cut too short to make 
contact. 

This completes the modifications. 
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3.14 THE USER-PRINTER VECTOR 

Too BBC Microcanputer operating system (M:l3) provides support for 
standard interfaces to serial (RS423) and parallel (Centronics) 
printers. However the facility also exits for a user to provide a 
printer driver for a non-standard printer interface, or to replace 
the standard MOS drivers with a cJstanised handling of the 
interface. 

Too printer selection canmand *FX5 has an option ( * FX5 , 3) to select 
the user supplied print routine which is called through the User 
Printer Vector (UPTV) at &222 (as shown at the top of page 512 in 
the user guide). This Vector should be mcxiified to point to the 
user's print routine before the *F5,3 command is issued, so that 
the software will be called to initialise. Too M:l3 cunmunicates 
with the user print routine by 'reason codes ' which are passed in 
the accumulator. Toose codes inform the user routine of events 
which may be of interest to it, and are as follows: 

Reason ccxie 

A=O This call is a timer kick for polled printers. If a print 
routine is active then this call will be issued every 
centisecond to allow the routine to collect any characters 
which have arrived in the printer b.lffer. If the routine is 
dormant then this call will not be issued. This call is only 
available in MC6 releases 1.1 and above. (For explanation of 
when a print routine is active and when it is dormant see 
reason code 1 ) . 

A=l •rhis call 'wakes up' a previously dormant print routine to 
inform it that characters are present in the printer buffer. 
X contains the buffer number (which will be 3 in this case) 
and Y contains a number indicating which sort of printer is 
selected (Fran *FX5). Too user printer is inidicated by Y=3. 
The carry flag on exit from this call is significant: C=O 
implies that the print routine remains active, C=l informs the 
MC6 that the routine is dormant and should l:e 'woken up' when 
more characters arrive in the printer buffer. 

A=2 This reason code indicates that a Control-B has been issued~ 
This code is recognised as a command to start the print 
stream. No characters should be taken from the printer buffer 
until a Control-B is issued. 

A=3 A Control--c has been issued, which is a canmand to stop the 
printer stream. 

For all of the above cases X holds the buffer identifer ·and Y holds 
the printer destination. 

A=5 A ~ow printer destination has l:een selected by *FX 5,n. The 
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old selection is passed in the X register, the new selection 
is held in the location &FO in zero page. 

All registers should be preserved under all circumstances. All 
other reason codes are reserved by the MOS and must be ignored and 
flags should be preserved on unrecognized calls. 

Characters should be taken from the printer buffer either by an 
interrupt driven task or by using the timer kick described above. 
These options may be implemented as follows:-

Interrupts 

If the printer can use interrupts to indicate status, for example 
when it is ready to take another character, then the user routine 
may attach to the interrupt chain through the IRQ2 vector (&206). 
The interrupt service routine pointed to by IRQ2V should ensure 
that the interrupt was caused by the printer, and if it indicates 
that the printer is ready then the routine should attempt to take a 
character from the printer buffer and send it to the printer. If 
no character is available then the routine should disable the 
printer interrupt and inform the MOS that the routine is now 
OORMANI' (by OSBY'IE 123). A dormant printer task should also 
detatch itself from the interrupt chain to avoid unnecessary 
overheads in interrupt processing. A printer routine which is 
dormant will be 'woken up' (by A=l) when more characters arrive in 
the printer buffer. A print routine which is not DORMANT is 
assumed to be taking characters from the printer buffer already, so 
is not called to 'wake up' when more characters arrive. 

Timer kick 

The timer driven routine should respond thus: 

l If the printer is busy then return 

2 If the printer buffer was not empty then take characters and 
send them to the printer, then return. 

3 If the printer buffer is empty then return OORMANT (by OSBYTE 
123). 

a3BYTE Calls 

A=l23 This call informs the MOS that the current printer task needs 
to be 'woken up' when more characters arrive in the printer 
buffer. That is, the printer task is now dormant. 

A=l45 This call removes characters from a buffer. The buffer 
is specified in X. The printer buffer number is 3. 
carry is set then the buffer was empty, otherwise 
register holds the character returned. 

nurnter 
if the 
the Y 
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3 .15 USE OF *FX3 

OUtput characters destination 

As a result of errors and omissions in the BBC User Guide, use of the 
*FX3 cammand is difficult, particularly when one destination, which is 
not the screen, is required. 

The error in the User Guide is as follows: 

Page 422: The chart of written character destinations shows four 
ticks in the Printer [Bit 2] column. There · should 
not be ticks for FX 3,2 and 3,3. 

There is an undocurrented bit of this word (bit 3) which allows other 
bits to be overridden; this is summarised in the chart below:-

Value of 
Value of n binary EFFEcr 
n in 
decimal 

Bit Bit Bit Bit 
3 2 1 0 Printer Screen RS423 

-- --
0 0 0 0 0 j+ j X + Printer 
1 0 0 0 1 j+ j j controlled 
2 0 0 1 0 X X X by VDU 1,2, 
3 0 0 1 1 X X j 3 and *FX5 
4 0 1 0 0 X j X and*FX6 
5 0 1 0 1 X j j 
6 0 1 1 0 X X X 

7 0 1 1 1 X X j 
8 1 0 0 0 j* j X * Printer 
9 1 0 0 1 j* j j controlled 

10 1 0 1 0 j* X X by *FX5 and 
11 1 0 1 1 /* X j *FX6 and 
12 1 1 0 0 X j X autanatically 
13 1 1 0 1 X j j enabled 
14 1 1 1 0 X X X 

15 1 1 1 1 X X j 

TABLE 1 - the effects of *FX3.n 

Note that the appropriate printer must have been selected with *FX5, 
and that if a serial printer is selected with FX5 and RS423 is 
selected from the above chart (with FX3) then the output fran the 
RS423 :r:ort is undefined. 



1 4 3 116 1 1 1 July s4 1 

3 .16 CHANGING THE BREAK KEY 

To disable the keyboard BREAK key: 

The keyboard 'break' key may be disabled by cutting the wire link 
on the top side as shown in the diagram below. 

'IDP SIDE 

I 074LS251 

cur Fig 1 

To fit ~ separate BREAK key to the rear of the machine: 

A separate 'break' key may be fitted to the rear of the BBC Micro 
as follcws: 

Open the machine and locate the "reset" aperture on the back of the 
machine. Clear the hole by removing the perforated disc from the 
back fascia if necessary. 

Fit a switch (Part No 531-25 by Britimpex) to the two empty holes 
adjacent to the aperture and solder. 

Reassemble the case. 
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3.17 ROM FILING SYSTEMS 

Copyright Acorn Computers Limited 1983 

This information is provided on the understanding that it is to be 
used only by the person to whan it is provided. The information 
does not give the right to manufacture, for sale or hire, neither 
should the whole or any part of the information contained in, or 
the products described in, this document may be adapted or 
reproduced in any material fonn except with the prior written 
approval of Acorn Computers L~ited (Acorn Computers). 

The products described in this document and products for use with 
it, are subject to continuous developnent and ~provernent. All 
information of a technical nature and particulars of the products 
and their use (including the information and particulars in this 
document) are given by Acorn Computers in good faith. However, it 
is acknowledged that there may be errors or omissions in this 
document. A list of details of any revisions or amendments to this 
document may be obtained upon request from Acorn Computers, 
Technical Enquiries. Acorn Computers welcome camments and 
suggestions relating to the products and this document. 

All correspondence should be addressed to:-

Customer Service Department 
Acorn Computers Lirni ted 
Units 8 & 9 
Cambridge Technopark 
645 Newmarket Road 
CAMBRir:x;E 
CBS 8PB 

All maintenance and service on the products must be carried out by 
Acorn Computers' authorised dealers and service agencies. Acorn 
Computers can accept no liability whatsoever for any loss or damage 
caused by service or maintenance by unauthorised personnel. This 
document is intended only to assist the reader in the use of the 
products, and therefore Acorn Computers shall not be liable for any 
loss or damage whatsoever arising from the use of any information 
or particulars in, or any error or omission in, this document, or 
any incorrect use of the products. 

This document is for the use only of Acorn Computers' authorised 
dealers and service agencies and must only be used by them in 
connection with the products described within. This document 
remains the property of Acorn Computers at all times and must be 
returned to them bnmediately upon the tennination of the agent's 
appointment. 

PLEASE NOI'E throughout the listing of the "File Conversion 
Program" inclu:ied in this decurrent, all occurences of the £ symbol 
should be changed to the # symbol. 
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*ROM Data Formatting Program 

This utility program creates an EPROM image which when blown into a 4, 8 or 
16 K byte device allows access to files via the *ROM filing system. 

The program transfers data from files present on disc and reformats the data, 
outputting to an image file. 

The *ROM Filing System 

The *ROM filing system is selected by typing in *ROM. This filing system 
behaves in a similar manner to the Tape Filing System except that the source 
of the data is in ROM or EPROM. The data is formatted in blocks with CRC 
checking on both block headers and the blocks themselves. 

The *ROM data format differs slightly from the *TAPE format in that only the 
block headers of the first and last blocks contain the full file information 
(name, load address, execution address etc); the intermediate block headers 
contain only a marker to indicate their status so that needless duplication 
of data is avoided thus minimising memory overheads. 

Software Protection 

The *ROM filing system offers a facility for software protection by allowing 
a file to be *RUN only. If the protection option is switched on for a *ROM 
file then that file will only be accessible by using the *RUN command. 
Attempts to LOAD, *LOAD or *EXEC the file will return the message: FILE 
LOCKED. Programs may thus be written so that once loaded and running they 
may not be recovered by the user for the purpose of copying. 

Use of the Program 

This program is largely self documenting as regards use and once this section 
has been read it is hoped that reference back to this document will not be 
necessary when running the program. 

When creating a *ROM image access is required simultaneously from the files 
being transferred and to the file being created; it is envisaged that the 
image file will normally be formed on the disc containing the source files. 

The program may be run by typing CHAIN "MAKEROM". 

The first input required is the device memory size for which the *ROM data 
is intended. The program is set up to accept the numbers 4, 8 or 16 only. 

A title for the *ROM image file is then required; only a valid file name 
will be accepted and a null file name will also be rejected. 
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*ROM Title 

A *ROM title and number are prompted for so that a title may be placed at the 
head of the *ROM image. The title is a block of zero length incorpora ting 
the name and number of the *ROM. The actual title takes the form of the user 
supplied name followed by the number and preceded and followed by asterisks. 
The number must be in the range 0 to 15; in the title single digit numbers 
are padded with a zero. 

The program then requires the user to enter a list of files which he wishes 
to incorporate into the *ROM image. The program tests each file as it is 
submitted testing for its presence on disc. Invalid filenames or files not 
present will be rejected and input may be resumed. Each input may consist 
of upto 4 items, the file name, a load address, an execution address and lock 
flag for switching in the software protect. The software protect flag is set 
by typing the letter L as the 4th item in the file input line. If the 4th 
item is not a letter L or there is no 4th item then the flag is not set. 

During this input user specification of the load address, execution address 
and protect are optional and default values of zero and protect off will be 
used if only a file name is submitted. BASIC and text files do not require 
load or execution addresses and are unusable if protect is switched on. A 
null input (i.e. a carriage return only) terminates this input sequence. An 
input sequence may look like this:-

(Name) (Load address) (Execution address) (Protect) 

The load address, execution address and protect are an optional parameter 
list. If any one parameter is to be defined all three parameters must be 
included. 

e.g. ?MOIRE 

?VERIFY 2800 2803 

?FORM80 2800 2800 L 

?KEYS 

? 

Where MOIRE is a BASIC program, VERIFY and FORM80 are machine code routines. 

FORM80 has software protection set and so can only be used with the *RUN 
command. KEYS is a text file which may be used to set up some soft key 
definitions using the *EXEC command. 

It is possible to send a line of i nput to the command line interpreter by 
entering a line preceded by an asterisk in response to the .prompt. This 
allows the user to as certain the file parameters from a disc file using 
the *INFO command. Should the user not know the execution address of a 
machine code program he wishes to include in the *ROM image he can ascertain 
this information without leaving the program. 
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The program prints each *ROM file block title, number and length as it is 
created, overwriting the previous block details until a new file is being 
output. When the program is finished the details of the last block of 
each file is present on the screen. The program finishes up by printing 
the amount of data contained in the image file. 

If the amount of data output to the image file exceeds the length of the 
device size for which it is intended the program will terminate informing 
the user of this error condition and printing a '***bad image' message. 
This message is incorporated into the error handling routine of the program 
and indicates that the *ROM image file is not in a legal *ROM data format 
or state. The '***bad image' message should not be confused with error 
215, 'Bad ROM' which the Operating System error message for a corrupt *ROM 
file (i.e. that message which would result from the attempt to blow and 
use a *ROM file which gave a '***bad image' during its creation). 

The Escape Key 

Pressing the escape key will prematurely terminate the program at any time 
during a run sequence. In addition to the usual escape message the '*** 
bad image' message will be printed indicating that the partially formed 
image is not in a usable state. 

Error states which are likely to be encountered 

While it is hoped that this program protects the user from the consequences 
of most mistakes, he may still possibly provoke the BBC microcomputer into 
entering an error state which will halt the program. If an error condition 
is detected the message '***bad image' will be printed followed by an 
operating system error message and a line number. The area in which the 
user is most likely to cause errors is the Disc filing system. If the user 
attempts to put files in a *ROM image which result in an image size greater 
than the device size for which the image is intended, the program will halt 
execution and print the messages 'Image length exceeds device size' and 
'***bad image'. Errors encountered when the command line interpreter is 
used will be reported but the program will not be halted and the input 
sequence may be resumed. 

Notes on file conversion 

An important aspect of the use of *ROM files is that the *ROM file has a 
memory overhead associated with the division of the data into blocks. 
Thus it must be realised that a file which occupies 16 K bytes of disc 
file will not fit into a 16 K sideways ROM as a *ROM file. Each *ROM 
sideways ROM also has an area of data and code at its head which allows 
the Operating System to recognise it as a *ROM data ROM and which contains 
a copyright message. In practice the only sure way to test if a given 
combination of files will fit into a ROM image of a certain size is to try 
it out. 



lOREM FILE CONVERSION PRcx:;RAM 
20REM This program creates a ROM 
30REM Tinage in *ROM format from 
40REM disc files. The ROM image 
SOREM is formed in a disc file. 
60: 
70II$="" 
800N ERROR GOT01830 
90CLOSE#O 

lOOVDUlS 

1 4 3 117 1 5 1 July s41 

llODIM FILES$ ( 30) ,EXECS% ( 30) ,LADRS% ( 30) ,PRarS% ( 30) ,NU% 
100 ,DISCNAME 20,MEM 18,CLJ 20 

l20CCI'rl'L%=&10: CCITrH%=8: BI.IXKSIZE%=256: DIM CRC% 4 ,CRCC 
NT% l,WORK% 4,Z% 50 

130 DIM MM% 300,PB% l6,INDEX l 
l40FORI=OT02STEP2:PROCASSM(I):PROCASSM2(I):NEXT 
lSOPROCINIT 
l60PROCtitle 
l70PRINr''"Enter file details ••• "' 
l80PRINI"'File narre follo.ved by optional parameter list" 
l90PRINT"e.g."'" TEMP 3000 3010 L" 
200PRINT"<name> <load adr> <exec adr> <protect>"' 
210PRINI"'a null entry terminates input"' 
220NFILES=O 
230REPEAT:NFILES=NFILES+l:UNTIL FNaddfile 
240NFILES=NFILES-l 
250IF NFILES=O GOT0230 
260PRINr' "Total length of files to be included is 

&";-length%;" Bytes." 
270IF length%> BE% PRINT"' Length of files to be incllrl 

ed exceeds device size."''"*** Bad RCM"' :CLa3E#O:END 
280 PRINT" in " ; BLOX% ; " blocks • " ' 
290FORQ%=1TONFILES:PROCWRITEFILE(FILES$(Q%) ,LADRS%(Q%), 

EXECS% ( Q% ) , PRarS% ( Q% ) , Q% ) :PRINT: NEXTQ% 
300PROCTERMINATE 
310PRIN·r' "ROM Tinage occupies &"; "'EXT#Y%;" Bytes."' 
320IF EXT#Y%>BB% PRINT"ROM image exceeds device size"'" 

*** Bad RCM" I 

330CLOSE#O:REM CLOSE OUTPUT FILES ETC. 
340 END :REM ** END OF MAIN PRffi. ** 
350DEF FNaddfile 
360INPUTII$ 
370Ql$="" : Q2%=0: Q3%=0: Q4%=0 
380IFII$="" :=1 
390IF LEFI'$(II$,l)="*" $CLI=II$:X%=CLI Mill 256:Y%=CLI 

DIV 256:CALL&FFF7:Y%=HANDIE%:GOT0360 
400I=l 
410Ql$=FNstn 
420Q2%=EVAL ( "& 0 "+ FNstn) 
430Q3%=EVAL( "&0 "+FNstn) 
440Q4%=ASC(FNstn) 
450IF LENQl$>7 PRINT"NAME TOO LONG : try again" :GO'I'0360 
460 OO%=OPENUP < Ql$ > : IF oo%=0 PRINT" FILE Nor FOUND : try 
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again" :roi'0360: ELSE length%=length%+EXT#OO%: BLOX%=BI.OX%+ 
(EXT# 00 %+ 255) DIV 256: CLC6E# 00% 

470FILES$(NFILES)=Ql$:LADRS%(NFILES)=Q2%:EXECS%(NFILES) 
=Q3 %:IF Q4%=ASC( "L") PROIS% (NFILES )=l 

480=0 
490DEF FNstn 
500AA$="" 
510REPEAT 
520TT$=MID$(II$,I,l) 
530I=I+l 
540AA$=AA$+TT$ 
550UNTIL I>LENII$ OR MID$ (II$' I,l )=" II 

560REPEAT 
570I=I+l 
580t.NTILI>=IENII$ CR MID$(II$,I,l)<>" II 

590=AA$ 
600DEFPROCWRITEFILE(FILE$,LADDR%,EXEC%,F%,C%) 
610REM FIRST FILE IS TITLE, LENGI'H ZERO 
620IF C%>0 'IHEN SRCHAND%=0PE1.\IUP FILE$ :I.EFT%=EXT#SRCHAND 

% ELSE LEFT%=0 
630BLCCKN0%=0 
640REM SET POINTER TO NEXT FILE IN SIRRCM 
650BLKPOINT%=offset%+~HANDLE%+FNfilelength(I.EFT%,FIL 

E$) 
660REPEAT 
670THISBLOCK%=LEFT%-BLOCKSIZE% 
680IF THISBLOCK%>0 THEN PROCBLOCK(BLOCKSIZE%, BLOCKNO%, 

F%,BLKPOINT%)ELSE PROCBLOCK(LEFT%,BLOCKNO%,F% OR &80,BLKP 
OINT%) 

690LEFT%=LEFT%-BLOCKSIZE%:BLOCKNO%=BLOCKN0%+1 
700UNTILTHISBLOCK%<=0 
710IF C%>1 'IHEN CLOSE#SRCHAND% 
720ENDPROC 
730DEFPROCBLOCK(BKLEN%,NUMBER%,FLAG%,NXTPrR%) 
740REM 
750REM PUTS oar BLOCK OF LENGI'H% 
760REM 
770PRINTFILE$,NUMBER%,EKLEN%,CHR$ll 
780IF BLOCKN0%=0 OR (FLAG%AND&80)>0 THEN PROCBYTEOur(AS 

C( "*"))ELSE PROCBYTEOar(ASC( "#")) :<DI'O 830 
790REM Note middle blocks are marked with a # char. 

only and 
800REM have no other header 
810REM 
820PROCHEADER:REM OurPar HEADER 
830!CRC%=0 
840IF EXT#HANDLE%+EKLEN%>=BB% PRINT' "RCM image exceeds 

device size"'" *** Bad RCM"' :CI.OSE#O:END 
85 0 IF BKLEN%=0 'IHEN ENDPROC 
860FORI%=1TOBKLEN%:A%=BGET#SRCHAND%:CALLsend:CALL 

ADOCRC: N EXT 
870RAMPTR%=RAMPTR%+EKLEN% 
880A%=CRC%?l:CALL send 



890A%=?CRC%:CALL send 
900ENDPROC 
910DEFPROCHEADER 
920REM 
930REM PUTS OUr HEADER 
940REM 
950!CRC%=0 
960FORI%=1TOLEN(FILE$) 
970PROCCRCBYTES(ASC(MID$(FILE$,I%,1)),1) 
980NEXT 
9 90 PROCCRCBYTES ( 0 , 1 ) : IID-1 ZERO TERMIN . 

1000PROCCRCBYTES(LADDR%,4) 
1010PROCCRCBYTES(EXEC%,4) 
1020PROCCRCBYTES(NUMBER%,2) 
1030PROCCRCBYTES(BKLEN%,2) 
1040PROCCRCBYTES(FLAG%,1) 
1050PROCCRCBYTES(NXTPTR%,4) 
1060A%=CRC%?l:CALLsend 
1070A%=?CRC%:CALLsend 
1080ENDPROC 
1090DEFPROCCRCBYTES(T%,N%) 
1100LOCALI% 
1110! WORK%=T% 
1120FORI%=0TON%-l 
1130A%=WORK%?I%:CALL send:CALL ADDCRC 
1140NEXT 
1150ENDPROC 
1160DEFPROCBYTEOUT(A%) 
1170CALLsend 
1180ENDPROC 
1190DEFPROCASSM(0%) 
1200P%=Z% 
1210 [ OPTO% 
1220.ADDCRC SEC:ROR CRCCNT%:EOR CRC%+1 
1230STA CRC%+ 1 
1240.CRCLP1 IDA CRC%+1:ROLA:OCC CRCLBl 
1250RORA:EOR#CCITTH%:STACRC%+1 
1260IDACRC%:EOR#CCI~:STACRC%:SEC 
1270.CRCLB1 ROLCRC%:ROLCRC%+1:LSR CRCCNT%:BNE CRCLP1 
1280RI'S 
1290] 
1300ENDPROC 
1310DEFPROCINIT 
1320ux::AL T$ 
1330VDU12:PRINT'' 
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1340REPEATINPUT"EPRCM size in Kbytes : (16, 8 or 4) ? " 
BB%: UNTILBB%=4 OR BB%=8 OR BB%=16 
l350INPUT "New RCM image filename ? "$DISCNAME :IF LEN 

$DIS CNAME >7 PRINT"NAME TO IDN3 : try again":GOIOl350 . 
l360IF $DISCNAME="" GOIDl350 
1370BB%=BB%*&400 
1380?MEM=DISCNAME MOD256:MEM?1=DISCNAME DIV256:MEM!2=0: 

ME M!6=0 
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1390MEM!l0=0:MEM!l4=BB%+128:X%=MEM MOD 256:Y%=MEM DIV 
256 
1400A%=0: C'ALL&FFDD 
1410Y%=0PENOUT $DISCNAME:HANDLE%=Y% 
1420PI'R#HANDI.E%=EXT#HANDI.E%:REM ADD TIMEO END OF FILE 
1430PROCstartswram 
1440ENDPROC 
1450DEFPROCTERMINA'IE 
1460PROCBYTEOlJr(ASC( "+")):REM RCM 'IERMINATOR 
1470ENDPROC 
1480REM 
1490REM 
1500DEFFNfilelength(L%,FILENM$) 
1510LOCAL bkohead%,R%,nbks%,smallohead% 
1520REM 
1530REM Calculate length in bytes of a cassette 
1540REM format file. 
1550REM 
1560bkohead%=LENFILENM$+22+l:REM block overhead for 

normal block 
1570smallohead%=1+2:REM for short block=haader char. + 

data 
CRC 
1580IF L%=0 THEN R%=bkohead%-2:GOTO 1630:REM zero length 

file 
1590nbks%=(L% DIV BLOCKSIZE%)+SGN (L% MOD BLOCKSIZE%) 
1600IF nbks%<=2 GOTO 1620 :REM no small blocks 
1610REPEAT:R%=R%+smallohead%:nbks%=nbks%-l:UNTILnbks%<=2 
1620REPEAT:R%=R%+bkohead%:nbks%=nbks%-l:UNTILnbks%=0 
1630=R%+L% 
1640DEFPROCstartswram 
1650REM 
1660REM reads in preamble for paged ram fran data 

statements. 
1670REM Also sets ?&80 to zero so 
1680REM bytes are not reversed. 
1690REM Also sets offset% to &8000 since this is start 

of S W ram 
1700REM 
1710offset%=&8000 
1720?&80=0:REM Don't reverse data bytes 
1730FORI%=l'ID &82:READ,Q%: BPur#HANDLE% ,Q% :NEXT 
1740ENDPROC 
1750DEF PROCASSM2(0%) 
1760P%=NU% 
17 70 [ OP'ID% 
1780 • send srA & 70 
1790 .EXIT JSR &FFD4 
1800RI'S 
1810] 
1820ENDPROC 
1830IF LEFT$ (II$ ,1)="*" 1'ND ERR<>17:REPORT:NFILES=NFILES 

-1: HUNT: Y%=HANDLE%: GOT0230 
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1840PRINT''" *** Bad RCM":REPORT:PRINT" at line ";ERL' 
1850CLOSE#O 
1860END 
1870DEF PROCtitle 
1880PRINT 
1890INPUr"RCM Title ?"RCMI'ITIE$ 
1900REPEATINPUT"RCM Nllllll:Er ? "RCMNO%: lNTILRCMN0%>-1 AND 

RCMN 0%<16 
1910IF RCMN0%<10 THEN T$="0"+SI'R$RCMNO% ElSE T$=STR$RCMNO% 
1920RCMI'ITIE$="*"+RCMI'ITIE$+T$+"*" 
1930PROCWRITEFILE(RCMTITLE$,0,0,1,0) 
1940ENDPROC 
1950DATA 0 
1960DATA 0 
1970DATA 0 
1980DATA 76 
1990DATA 46 
2000DATA 128 
2010DATA 130 
2020DATA 21 
2030DATA 0 
2040DATA 83 
2050DATA 101 
2060DATA 114 
2070DATA 105 
2080DATA 97 
2090DATA 108 
2100DA'ffi 32 
2110DATA 82 
2120DA'ffi 111 
2130DATA 109 
2140DATA 0 
2150DATA 48 
2160DATA 0 
2170DATA 40 
2180DA'ffi 67 
2190DATA 41 
2200DA'ffi 32 
2210DATA 49 
2220DATA 57 
2230DATA 56 
2240DATA 50 
2250DATA 32 
2260DA'ffi 65 
2270DATA 99 
2280DA'ffi 111 
2290DATA 114 
2300DATA 110 
2310DATA 32 
2320DATA 67 
2330DATA ill 
2340DATA 109 
2350DATA 112 



2360DATA 117 
2370DATA 116 
2380DATA 101 
2390DATA 114 
2400DATA 0 
2410DATA 201 
2420DATA 13 
2430DATA 240 
2440DATA 5 
2450DATA 201 
2460DATA 14 
24 70DATA 240 
2480DATA 30 
2490DATA 96 
2500DATA 72 
2510DATA 32 
2520DATA 123 
2530DATA 128 
2540DATA 197 
2550DATA 244 
2560DATA 144 
2570DATA 19 
2580DATA 169 
2590DATA 130 
2600DATA 133 
2610DATI\ 246 
2620DATA 169 
2630DATA 128 
2640DATA 133 
2650DATA 247 
2660DATA 165 
2670DATA 244 
2680DATA 32 
2690DATA 125 
2700DATA 128 
2710DATA 133 
2720DATA 245 
2730DATI\ 104 
2740DATA 169 
2750DATA 0 
2760DATA 96 
2770DATA 104 
2780DATA 96 
2790DATI\ 72 
2800DATA 152 
2810DATA 48 
2820DATA 21 
2830DATA 32 
2840DATA 123 
2850DATA 128 
2860DATA 197 
2870DATA 244 
2880DATA 208 



2890DATA 243 
2900DATA 160 
2910DATA 0 
2920DATA 177 
2930DATA 246 
2940DATA 168 
2950DATA 230 
2960DATA 246 
2970DATA 208 
2980DATA 230 
2990DATA 230 
3000DATA 247 
3010DATA 76 
3020DATA 78 
3030DATA 128 
3040DATA 165 
3050DATA 245 
3060DATA 73 
3070DATA 255 
3080DATA 41 
3090DATA 15 
3100DATA 168 
3110DATA 32 
3120DATA 185 
3130DATA 255 
3140DATA 168 
3150DATA 76 
3160DATA 100 
3170DATA 128 
3180DATA 165 
3190DATA 245 
3200DATA 73 
3210DATA 255 
3220DATA 41 
3230DATA 15 
3240DATA 96 

I 4 ~ 11 I I 11 I J U.LY tFl I 



3 .18 THE BUFFER INDIRECTIONS 

All buffer handling on the BBC Machine is handled by 3 routines, 
each of which is indirected. The indirections are:-

l &22A Insert into buffer 

2 &22C Remove fran buffer or examine buffer 

3 &22E Count characters in input buffer, free slots in 
output buffer or purge buffer. 

The interfaces are as follows:-

1 Insert 

ENTRY:- A = dlaracter 

X = buffer number 

Y,P irrelevant 

EXIT:- X preserved 

A, Y corrupt 

C = l <=> buffer was full 

2 Remove/Examine 

ENTRY:- X = buffer number 

A, Y irrelevant 

V = l <=> examine option required 

EXIT:- X preserved 

Y = dlaracter if found 

C = l <=> buffer was empty 

A corrupt 

3 Count/Purge 

ENTRY:- X = buffer number 

A,Y irrelevant 

V - 1 <=> purge 



EXIT:- for purge X preserved 

A,Y,P oorrupt 

for count YX = count (Y high X law) 

A,P oorrupt 
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3.19 FITI'ING A V. T. I. VIDEO PROCESSOR TO THE BBC MICRCCCMPUI'ER: 

A small modification is required when the first iteration V.T.I. 
video processor is fitted to the BBC Micro. This iteration can be 
identified by the numbers VC2023 and 201647 printed on the top. 

The second iteration of this chip does not require this 
modification and can be identified by the numbers \t:2069 printed on 
the top of the chip. The V.T.I. processor is a semi-custom I.C. 
rather than an uncomitted logic array of the kind used in the past, 
and one of its features is that the video invert pin needs to be 
gated by a signal indicating use of Teletext mode to provide a 
correct picture. All P.C.B. 's using the original U.L.A. chip need 
the following modification to facilitate this: 

1) Unscrew the four fixing screws which retain the top of the case 
and identify the existing Video Processor ( IC 6) . Remove IC6 and 
replace it with the V.T.I. chip. 

2) Remove the Molex jumper from 826 and connect a short length of 
insulated wire between the central pin of S26 and Pin l of IClO. 

3) Reassemble the case and tighten the fixing screws. 

This completes the modification. 
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3.20 TELETEXT MODE DETERIORATION 

Under certain cirumstances the Mode 7 screen display of the BBC 
Microcanputer becanes unstable and breaks up. This is due to "signal 
race" caused by "fast" 1TL to pins 19 and 20 of the SAASOSO. This can 
be distinguished from other display detereoration problems caused by 
the Video Processor because it will affect only Mode 7 leaving a 
normal display in Modes 0 - 6. This can be correctErl with the simple 
modification that follows: 

l. Disconnect the unit from the mains power supply, remove the 
four fixing screws and remove the lid. 

2. Locate C48 which you will find between IC's 37 and 38 
directly to the right of the Video Processor. Change the 
value of this capacitor from 270pF to 220pF. 

3. Replace the lid, secure the four fixing screws and test the 
machine 

This completes the modification. 
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3. 21 SECOND PROCESSOR TL'>1ING INCCMPATIBILITY 

The information relow outlines the corrective action to be carried 
out in the instance of a thning incompatibility b~tween the BBC 
tnicrocanputer and either of the second processor options. 

It s hould b= noted that this information is provisional and may be 
changed without prior notice. 

Sympto.n: 

The operation of the micro i::lecanes 
conjunction with a second processor. 
timing failure when the 'Ii.lte connection 
the micro may fail to ~ver up. 

unreliable when used in 
This is caused by central 
is made. In the worst cases 

A standard detronstration of this fault would te the ap(.>Carance of 
ran<lan characters on the screen along with the recent history of 
tl1e keyboard buffer. 

Modification: 

Change IC14 to 74ALS245 (Pt.No. 744245). On side 1 
the track to pin 10 of IC25, then make a wire link 
IC25 to pin 8 of IC30. 

Test: 

of the FCB cut 
from pin 10 of 

Using BBC BASIC in both d1e micro and the second processor, load 
and run the following program. Check the display for clean 
triangles with the second processor both switched on and off. 

Test Program: 

10 M:>OE 0 
20 MJVE l279,0:PLOr85,1279,1023 
30 GCOL 3 ,13? 
40 REPEA'r CLG: UVriL 0 



4COR~ COJ.Ir!Jl[P.S I li•. CNGINECRINr. INFOR1·11\TION SIICET 

) ) ) 
EGUi::OME"-!-;- HEIGHT (m:n) IHDTII (mm) FRO~I : 7hv~ BBC HI CROCOHPUlER HODEL A TO B UPGRADE KIT N/A N/ A ~ PROJECT LEADER 

CR:JER CODE PI\RT NUt·IOER DEPTH (mm) ~11\ TCR !AL TO: 

CUSTOMER SERV I CES 
ANA 11 003,970 N/A N/A SALES 

ACCOUNTS 

FUNCT ION COLOUR CONSTRUCTION R & D MANAGER 
CHIEF ENGINEER 

Al l m•s l·lodei A or ~lode! A + E c omputer to be upgraded to Hodel B or N/ A N/ A 
PRODUCT SERVICES 
GROUP LEADER 

B + E respectively 

OP''"RA TE5 \'.'lT'-1 (Peri p~. erals) CONTROL S (Switches , pots ., keyboa rds) 

Hodel B provides circuitry and connectors f o r RGB video oulput, RS423, 
parallel printer ( centronics ) , 1 HHz bus, Tube, User IO port and disc None 
(connector only ) 

t i S l ~IL-"-R EQL'IP i.1ENT 1:"-IDICATOP,S (Meters , lamps, readouts, aud ible) 
I 

11ode l B (ANB 01) I None Hode l B + E (ANB 02) 

I 

RGB : 6 -1·1ay J 
~~AJOR CO~./PQ;"'E 1'!15 SIGNAL CONNECTIOi'IS (V ,P..,Z , Baudrates , frequencies, connector type) PCB Mounting 

"DIN" Standar 
16k of RAH _ A/ D: 15-way PCB Mounting "D" Type: Max. 5 volts RGB ( Sv) and 

1 Pnnler and User Port !Cs and Connectors 1 RS423 . 5 . D . "DI N" PC£3 M t · . M 5 lt . M 19200 B d · 
A/ D Convertor and Conneclor - . C 

1 
• -wny om I no oun Ing . ax . vo s . ax. au Sync. I 

Disc Drive onnector I 1MHz : 34-way 90° IDC Header with LE Ears : Standa rd TTL at 1MHz I RS423 Int e rface ICs and Connector RGB Socket Tube: 40 - way 90° IDC Header with LE Ears : Standard TTL at 2MHz 
Hlll z Bus Buffers a nd Connector \ Printer : 26-way 90° !DC Header with LE Ears: Standard Centronics Interface "Tube " Connector i User: 20-way 90° !DC Header "'ith LE Ears : Standard 6522 Interface 

Disc: 34-way 90" !DC Header with LE Ea r s : Rem jlinder N/A- Without lJi sc lnt e nace 'Hteo 

I DESCR.IPTlCN OF D?Eq,'l,T JON P0 1NER IN (V, -~,\'I , Hz , Connector type) POWER OUT (V ,A ,W ,Hz , Connector Type) 

I Full speci fi cat ion upgrade from Mode l A to B or Model A+ E to B + E I 
None I None 

! APPROVALS (BS ,FCC,CSA , UL,VDC,BEAB) GUARANTEE 

I None 6 months 

I 
OPERATING TEMPERATURE ( '\:) 

1·/EIGIIT (KG) UNIT ONLY 0 . 2 
I 
J 0-35°c 

WCIGHT (I<G) INC . PACJ<ACING & ACCESSOilJES 

0 . 25 

I PACKAGII)JG Cll.PAC!TY FORM A T ACCESSORIES INCLUDED 

Inc reases memory size o f computer N/A J Polystyrene and shri11kwrap None 
lo 32k (from 16k ) i Jiffy lJag 

I 
SPEED (operating fr equency) INSTALLATION I DllA\'IINC NUMBER APPROVED FOR PRE-PRODUC TI ON RELEASE 

I APPENDICES ------
2 ~1Hz CPU Cloc k Dealer 

I 
j None 

003 , 970 / E C./- _~ Ci l. CNC . 

I 
are r.rorrect but as products are suoject t o i1nprove1nen t and ~nodification, Llus· 
specification may chanqe without prior notice and no r esponsi bilit y i s 

!SSUC I 1 r 
01\T[ I 4.03 T 

r I © COP)' RIGHT 1983 

T I 'll.CO~~~ COMPUTERS LTC . 



.~COR './ COI·IPU1ERS 1 Jil . ENGINEERING INFORMI\TION SHEET 

~ 

EQUJPMEI\JT HEIGHT (rT':n) VI!DTH (mm) FRm·l: c~J~ 
SPEECH UPGRADE KIT (BBC COMP UTER) N/A N/A I' PROJECT LEADER 

ORDER CODE PART NUMBER DEPTH (mm) MATERIAL TO: 

N/A N/A CUSTOMER SERVICES 
TBA 003,950 SALES 

ACCOUNTS 
FUNC TION COLOUR CONSTRUCTION R l'r. D MANAGER 

CHIEF ENGINEER 
To provide the user with the voice synthesis facility on the BBC machine, PRODUCT SERV I CES 
plus keyboard slots for additional ROM ca rtridges. I N/A N/A GROUP LEADER 

i MANUFACTURING 

OPERATES V.'lTH (Peripr.erals) I CONTROLS _(Switches , pots., keyboards) 
Any BBC Microcomputer 

I NONE 

SIM ILAR EQU IPMENT t IND ICA TORS (Mete rs, Iam"'s , readouts , audibl e ) 
! 

None ! None 
I 
I 
I 
i 

MAJOR COMPONENTS j SIGNAL CONNECTIONS (V ,f1. ,Z, Baudrate s , fre quenci es, connec t or t ype) 

Voice Synthesis ! .C . (VSP) ROM Slot Cover 
I 7 Data Lines . Direct interconnection within computer. 

Phrase ROM "A" ( VSM) I 2 x 15 way Edgecard connectors on keyboard for RDM Cartridges . 

Keyboard lnterconnector i Protected by slot cover until required . 

Two Edge Card Connectors I 
DESCRIPTI ON OF OPERATION POWER IN (V ,A,I·I, Hz,Connector type) POWER OUT (V ,A,W,Hz , Connector Type) 

Speech data (comp ressed us ing pitch-excited LPC) is supplied to the VSP All powe r available ~om BBC Microcomputer 
by direct serial access of the VSM. The VSP decodes the data to construct internal PSU None 
a time-varying digital filter model of the vocal tract . Thi s model is I 

exc ited with a digital representat ion of either glottal air impulses i APPROVALS (BS,FCC ,CSA , UL,VDE ,BEAB) GUARANTEE or the rush of air. The output of this model is passed through an I 

8-bi t 0 to A convertor to produce a synthetic speech wa ve form . I None 6 months 

I WEIGHT (KG) UNIT ONLY 0 . 2 
1 OPERATING TEMPERATURE ('C) 

! 0 - 35"c WE I GHT (KG) INC. PACKAGING l'r. ACCESSORIES 

I PACKAGII(JG 

0. 3 

CAPACIT Y FORMAT ACCESSORI ES INCLUDED 

I Polyslyrene, shrink wrap and jiffy bag BBC Speech System User Guide 
128k bit ROI~ Linear predictive coding I 

I 
I 

SP EED (operat ing frequency) !NST ALLA TION l DRAWING NUMBER APPROVED FOR PRE - PRODUCTION RELEASE i APPENDICES 

40 Hz frame rate 
I 003,950 /E C-c:._ ~ Dealer I CH . ENG 
'None ISSUE I 1 I I -4--©' COPYRI::::;~-n IS83 I 
I 

~ -· .................. ...... -- products are subject to ~mprovement and modification , th~s 
·specification may change with9u t_pr~or notice and no responsibil i ty is 
accept ed for any er r ors or om~ ss ~ons . 

I DATE 12. 83 I I I ACO=l.N COM,UTERS LTC' . 

fORM I SSUE 1 10 . 2. 83 



1 4 4 1 3 1 1 1 J u 1 y s41 

4. 3 TO ADD ~ ~ 1/4" DISC UPGRADE 'ID ~ MJDEL ~ BBC MICRCX:XMPUI'ER: 

l Follo.ving parts are required:-

l off I. C. 8271 IC78 
2 off I. C. 7438 IC's 79,80 
l off I. c. 74IS10 IC82 
2 off I. C. 74IS393 IC's 81,86 
2 off I. c. CD40l3B IC's 83,84 
l off I. C. CD4020B IC85 
l off I. c. 74IS123 IC87 
l off I. C. 2764-Epram D.F.S IC52 
l off I. c. CE 1.2 RCM ICSl 

2 Insert the IC's listed above into the sockets provided on 
the main board. 

3 On issue l and 2 boards, oonnect the two pads of S8 with an 
insulated wire link. 

4 If an CS 0.1 RCM is fitted in position ICSl then it must be 
removed. Insert an CS l. 2 Ra-1. in its place. 

5 If the existing power supply 
Auxiliary Po.ver outlet it must 
does (e.g. Astec). 

unit does not have an 
be exchanged for one that 

6 On issue l, 2 or 3 boards OOLY, cut the track connected to 
IC27 Pin 9 on the component side of the PCB between IC27 
and IC89.CUt IC27 Pin 9 close to the PCB and bend the 
remaining part of the leg horizontal;then reconnect the IC 
leg to the East pad of S9 with a short length of insulated 
wire. 

7 Ensure the links listed belo.v are set as sho.vn: 
S9 -Open 
Sl8 - North 
Sl9 -East 
S20 - North 
821 - Both links facing East/West 
S22 - North 
832 -West 
S33 -West 

8 Ensure that S2 is Closed unless an Eoonet interface is 
fittEd, in which case it MUST be Open. 

9 Test the machine using a FIT test station. The Disc Test 
Kit may be used to test just the interface. 

The upgrade is no.v canpleted. 
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4.4 SPEECH SYSTEM USER GUIDE ERRATA: 

The folla.ving errata had been detected in the S:r;:eech System User 
Guide at 30/4/84: 

p3 Parts 9 and 10 should be 47nF in both cases. 

p23[ Paragraph nUilll.:Ered (1) ] 
Tre bytes & 4C and & 43 
representation reversed. 
binary pattern &6BBC3 has 
bits) similarly reversed. 

have had their hexadecimal 
Further da.vn the paragraph, the 
its last two nibbles (nibble=4 

p31 Ward nUilll.:Er 138 in the list should show the word '-Z'. 
Wards 170,172,173,174 are missing a leading '1' in the 
Absolute Address (hex) column. 



I 4 I 4 I 6 I 1 I May ss! 

BRITISH BROADCAST!~ CDRPORATION MICROCDMPUTER 

t-UDEL B+ ( 64K) 

FITTING INSTRUCTIONS 8271 DISC INTERFACE KIT 

These instructions explain the installation of a single density 
disc interface kit, based on the 8271 disc controller IC. 

Three ACORN KITS are needed for the upgrade : 

ANB21 
ANB23 
ANB24 

DNFS ROM kit NOT REQUIRED IF DNFS IS ALREADY FITTED 
Disc Hardware Upgrade 
B+ hardware conversion kit 

DISC INTERFACE PARTS LIST 

An 8271 disc interface requires all the parts listed below . 
Items marked * should already be fitted, see note below. 

QTY. .ACORN PART NO. DESCRIPTION CIRCUIT REFERENCE 

1 
** 2 

1 
l 

l 
l 
l 
1 
l 
1 

* 5 
* l 
* 3 
* l 
* l 
* 1 
* l 
* 1 
* l 

0708,271 
0800,181 
0740,038 
0740,016 
0740,006 
0742,123 
0742,000 
0742,393 
0754,013 
0754,521 
0201,666 
0502,151 
0502,102 
0502,332 
0502,103 
0630,100 
0794,148 
0800,006 
0800,051 
0800,070 

8271 disc controller 
20 way SIL IC SOCKE'r 
7438 (not 74LS38) 
7416 alternative 
7406 alternative 
74LS123 
74LSOO 
74LS393 
4013B (CMOS) 
4521B (CMOS) 
DNFS ROM 
150R 5% l/4W RESISTOR 
lKO 5% l/4W RESISTOR 
3K3 5% l/4W RESISTOR 
lOK 5% l/4W RESISTOR 
lnOF PLATE CERAMIC CAP. 
IN4148 DIODE 
34 PCB mounted plug 
PLUG 3 WAY 
SHUNT (made WEST) 

** IC15 must be installed in a socket . 

IC15 
IC15 
IC7 
IC8 

ICl 
IC9 
IC2 
IC3 
IC4 
see text 
Rl,5,6,7,8 
R3 
R9 ,10 ,14 
R2 
Cl 
Dl 
PL8 
S7 
S7 

Either a 40 pin OIL (0800,140) or 2 off 20 pin SIL (0800,181) . 

IDTE: The first production batch of model B+ machines were made 
without the above components (except PL8 which is fitted). Later 
units should only require fitting of the I.C's listed, so they can 
be upgraded without removing the PCB from the case . 

©1985 Acnrn Computers r.imited 

Issue 1 March 1985 

1 
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FITTIRi THE DISC UPGRADE 

Figure 1 shows the location of all the disc components on the 8+ 
Microcomputer. All the components shown (and listed above) must be 
fitted for reliable operation of the disc interface. 

STEP ONE 

Check that all the resistors and the capacitor listed above, and 
shown in figure 1, are fitted. Check that the diode is fitted. 
Check that the disc drive connector PL8 is fitted. Any missing 
items should be installed before proceeding with the upgrade. 

STEP TWO 

Check that the socket for IC15 is fitted. IC15 is normally fitted 
into a socket made with 2 off 20 way SIL socket rows, if these are 
not fitted and if there are no obstructions, the socket can be a 
40 way DIL type, otherwise SIL socket rows must be used. 

STEP THREE 

Fit the shunt to S7, made WEST, e.g. the shunt is towards the ROM 
side of the link. If the plug is not fitted, then either fit a 
plug (0800,051) or use a piece of tinned copper wire (e.g. a 
resistor lead offcut) for the link which is soldered directly onto 
the PCB, between the middle and WEST holes of S7. Check that S8 
is NOT MADE (S8 is to right of IC7, near disc plug PL8). 

STEP FOUR 

Insert IC1,2,3,4, 7 ,8,9. Note pin 1 of all ICS is towards the PCB 
rear. The res are normally fitted into sockets on the PCB. If any 
sockets are missing then either fit sockets or solder the ICs 
directly into the PCB. 

Handle all Integra ted Circuits carefully as they are easily 
damaged by electrostatic voltages. 

STEP FIVE 

Plug IC15, the 8271 disc controller, into its socket. Pin 1 is 
towards the rear of the PCB, the edge with the DIN style sockets. 

STEP SIX 

Insert the DNFS ROM into one of the vacant ROM sockets. 
See next sheet for selecting the preferred filing system, when 
more than one is fitted. 

2 
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The ROM sockets have the ROM page numbers ( ROM ID) listed below : 

IC68 10 and ll (HEXADECIMAL A & B) 
IC62 8 and 9 
IC57 6 and 7 
IC44 4 and 5 
IC35 2 and 3 

When the Microcomputer is turned on or is reset by the crRL/BREAK 
key combination, the default filing system ( the one act i ve after 
reset) will be the one with the highest page number. If the 
Microcomputer has more than one filing system ROM fitted , then the 
preferred filing system must be fitted in a socket with a higher 
page number than any other filing system ROM/EPROM's . 

NOTE: filing system ROMs are sorted separately from language 
ROMs so that language ROMs can be ignored when selecting the Eiling 
system ROM socket. 

TESTI~ 

If any soldering has been done, the PCB should be visually 
inspected for solder shorts or- debr-is and all faults made good . 
The PCB should then be remounted in the lower case halE and the 
power connections c~f it ted. Refit the keyboard. 

Test the unit with the ACORN PORT TESTER . 

If a tester is not available then check the disc interface , with a 
DUAL 80 track drive, by reading and writing a BASIC program to 
each oE the 4 drive surfaces. 

Replace the case upper half. 

The upgrade is now complete . 

3 
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BRITISH BROADCASTING OORPORATION MICROOOMPUTER 

OODEL B+ ( 64K) 

FITTI~ INSTRUcriONS 1770 DISC INTERFACE KIT 

These instructions explain the installation of a single density 
disc interface kit, based on the 1770 disc controller IC. 

One ACORN KIT is needed for the upgrade: 

ANB25 1770 DISC UPGRADE KIT 

DISC INTERFACE PARTS LIST 

A 1770 disc interface requires all the parts listed below. 
Items marked * should already be fitted, see note below. 

A DFS user guide is also supplied with the kit. 

QrY. ACORN PART NO . 

1 
** 2 

l 
l 
l 

1 
* 5 
* 1 
* 1 
* 1 
* 1 
* 2 

0701,770 
0800,183 
0742,174 
0740,038 
0740,016 
0740,006 
2201,113 
0502,151 
0502,332 
0800,006 
0800,050 
0800,051 
0800,070 

DESCRIPTION CIRCUIT REFERANCE 

1770 disc controller 
14 way SIL IC SOCKET 
74LS174 
7438 ( not 74LS38 
7416 alternative 
7406 alternative 
1770 DFS ROM 
150R 5% l/4W RESISTOR 
3K3 5% l/4W RESISTOR 
34 PCB mounted plug 
PLUG 2 WAY 
PLUG 3 WAY 
SHUNT 

IC16 
ICl6 
ICl7 
IC7 
IC8 

see text 
Rl,5,6 ,7, 8 
Rl4 
PL8 
S8 
S7 
S7,8 

** IC16 is usually installed in a socket; either a 28 pin DIL 
(0800,128) or 2 off 14 pin SIL (0800,183). 

NOTE: The first production batch of model B+ machines were made 
without the components marked *, except PL8 which is fitted. 
Later units should only require fitting of the ICs listed, so they 
can be upgraded without removing the PCB from the case. 

©1985 Acorn Computers Limited 

Issue 1 March 1985 

1 
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FITTIRi THE DISC UFGRADE 

Figure 1 shows the location of all the disc components on the B+ 
Microcomputer. All the components shown (and listed above) must 
be fitted for reliable operation of the disc interface. 

STEP ONE 

Check that all the resistors listed above, and shown in figure 1, 
are fitted. Check that the disc drive connector PL8 is fitted. 
Any missing items should be installed before proceeding with the 
upgrade. 

STEP TWO 

Check that the socket for IC16 is fitted. 
IC16 is normally fitted into a socket made with 2 off 14 way SIL 

·-""'\ socke t rows. If these are not fit ted and if there are no 
obstructions, the s ocket can be a 28 way DIL type, otherwise 
IC16 may be soldere d directly into the PCB. See STEP 5. 

STEP THREE 

Fit the shunt to S7, made EAST, e.g. the shunt is towards the 
Modulator side of the link. If the plug is not fitted, then either 
fit a plug ( 0800,051 ) or use a piece of tinned copper wire ( e.g. 
a resistor lead offcut ) for the link which is soldered directly 
onto the PCB, between the middle and EAST holes of S7. Check that 
S8 IS MADE ( S8 is to right of IC7, near disc plug PL8 ) . 

STEP FOUR 

Insert IC7, 8 and 17. Note pin l of all res is toward the PCB 
r ear. The ICs are normally fitted into sockets on the PCB. If 
any sockets are missing then either fit sockets or solder the ICs 
directly into the PCB. 
Handle all Integrated Circuits carefully as they are easily damaged 
by electrostatic voltages. 

STEP FIVE 

Plug IC16, the 1770 disc controller, into its socket. Pin l is 
toward the rear of the PCB, the edge with the DIN style sockets. 
If no socket is fitted, solder the 1770 directly into the PCB. 

STEP SIX 

Insert the 1770 DFS ROM into one of the vacant ROM sockets. See 
next sheet for selecting the preferred filing system, when more 
than one is fitted. 

2 
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The ROM sockets have the ROM page numbe r s ( ROM ID) listed below : 

IC68 10 and 11 (HEXADECIMAL A & 8) 
IC62 8 and 9 
IC5 7 6 and 7 
IC44 4 and 5 
IC35 2 and 3 

When the Microcomputer is turned on or is reset by the CTRL/BREAK 
key combination , the default filing system (the one active after 
reset) will be the one with the highest page number . If the 
Microcomputer has more than one filing system ROM fitted , then the 
preferred filing system must be fitted in a socket with a higher 
page number than any other filing system ROM/EPROM ' s . 

NOTE: filing system ROMs are sorted separately from language ROMs , 
so language ROMs can be ignored when selecting the f i ling system 
ROM socket . 

TEST!~ 

If any soldering has been done, the PCB should be v i sually 
inspected for solder shorts or debris and all faults made good . 
The PCB should then be remounted in the lower case half and the 
power connections refitted . Refit the keyboard . 

Test the unit with the ACORN PORT TESTER. 

If a tester is not available then check the disc interface , with a 
DUAL 80 track drive, by reading and writing a BASIC program to 
each of the 4 drive surfaces. 

Replace the upper case half . 

The upgrade is now complete. 

3 



FIG . 1. BBC NICROCOMPUTER 8. 1770 DISC COMPONENTS 
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.~CORt\ COt·\PUlEP.S Ill•. ENC JN[ [ Il! NC INFORMATION SHEET 

~ ) ) 
EQUIDME"!T 

LEVEL 1 FILE SERVER DISC - 40 lR~CK 

ORDER CODE 1'1\/ll Nli~III[R 

AES 20 012,0 II 

FUNCTION 

Econet system users share a simple mulli-user filing system based on 
the BBC OFS 

OPERATES 'tilTH (Peripr.e;als) 

BBC Microcomputer system model B + D + E and 40T disc drive 

I SIMILAR EQUIOJ,1ENT 

Level 1 File Server (80 Track) (AES 23) 

I 
I 

MAJOR COt·A.POI"ENTS I A serialised 40 track DFS disc containing tile followint; •OS :-

$. FS $.VERIFY L. VIE~I L . DS 
I 

$. FSUTIL $.FORMAT L. RE I~OTE L.FS 

$ . NEmON L. NOTIFY . 

8ESCR IPTI 01'J OF Cl~·ERATION 
I 
I 

Provides a limited number of files I' ·r ••ser, identified by DFS i 
directory . One directory is desig11 ' "public" and is read-only to I 
:>11 users. A subset or the DFS commands are supported . I 

i 

I 
I 
j 
I 

CAPACITY FORMAT I 
100k BBC DFS ' .I 

I 

----
I 

SPEED (opera~ing •: ·u ency) INST tl.LLA TION I 
I 

N/A User I 

I 

arP. r.nrrect but as products are suojecl to improvement and modi ficntion , Llns 
specification may change vlithoutpnor notice and 11 0 responsibility is 
~~~~ntP~ Fnr ~"'' Prrnrc nr nm J ccJnnc 

I 

) 
_L 

HEIGHT (m:n) WIDTH (mm) FROM:$ 

N/A N/A ~ROJECT LEADER 

DEPTH (mm) MATERIAL TO: 

CUSTOMER SERV ICES 
~~/A N/A SALES 

ACCOUNTS 

COLOUR CONSTflUCT ION R & D MANAGER 
.·. CHIEF ENGINEER 

N/A N/A 
PRODUCT SERVICES 
GROUP LEADER 

CONTROLS (Switches , pots., keyboards) 

None 

li'JDICA TORS (Meters , lamps, readouts, audible) 

No ne 

SIGNAL CONNECTIONS (V,A,Z, Baudrates, frequencies, connector type) 

None 

POWER IN ( V, A, 1·1, Hz, Connector type) POWER OUT (V,A,W,H!, Connector Type) 

None None 

APPROVALS (BS,FCC,CSA, UL,VDE,BEAB) GUARANTEE 

None 6 months 

OPERATING TEMPERATURE ( '{:) 
\1EIGHT (I<G) UNIT ONLY 0 .1 

0 - 35"c WEIGHT (KG) INC. PACKAGING & ACCESSORIES 

0. '15 

PI' < AGING -- --= AC CE SSORIES I NCLUDED 

Si K-wrap Lo rardboard stiffener, pack Introduction Sheet 

inlo jiffy bag Operators Manual (A5) 
Station User Leaflet (6 copies) 

· - ·· 
DIIAvl INC NUI~ElEn APPROVED FOR PRE-PRODUCTION REI FASE APPENDICES - --------

None ISSue 
~k 

DATE ~ TC. 

FnRI~ T <;<;ttr 1 1n 7 R1 

' 



.~CORr\ COI·IPUTERS 1 Tc• . ENGINEERING INF0f11·1AT I ON SHEE T 

) ) ) 
ECi UI::OMENT r HEIGHT (men) W!D I II (mm) ""''$ LCVE.L 1 FILE SERVER DISC - 80 TRACK N/A N/A _...::..------- ROJEC T LEADEf1 I 

ORDER CODE PAf1T NUHI3ER 

AES 23 012 , 012 

FUNCTION 

Econet system users share a simple multi - user filing system based on 
the BBC DFS 

OPERATES V'.'IT H (Perip~.erals) 

BBC Hicrocompuler system ~od~l B , D + E and 80 trac k disc drive 

I 
SIMILAR EO U IPHENT 

Level 1 File Server (40 Track) (AES 20) 

I 
- I 

MAJOR COMPONENTS 

I A serialised 80 track DFS di sc containing the following t1 .~s : -

$.FS $ . VERIFY L.VIEW L.DS 

$.FSUTIL $ . FOR~IAT L. REt10TE L . FS 
$ . NETMON L . NOT IFY 

DESCR IPTION OF OPEP.A TJCJ N I 
Provides a limited number of files pc; .Jse r, identified by DFS director y . 

I 
One di rec t ory is designated "publi c " ~ " is read - only to all users . 
A subset of the DFS commands are s up pu lL e d. 

i 

I 
I 

I Cli.PAC JT Y FORMAT 
I 

I l BOOk BBC DFS 

I 
SPEED (operating lr, .:uency) INSTALLATION I ---

N/A User I 
are cn rrect but as producti are subj~ct to improvement and modificn t ion , Lh1s 
~pec i f i cati on may c hange wi t hout . pri o r notice a n d n o responsibil i ty is 
accepted f o r any erro r s o r om i ss i ons. 

I 

DEPTH (mm) MATERIAL TO: 

CUSTOHER SERVICES 
N/A N/A SALES 

ACCOUNTS 

COLOUR CONSTRUCT ION .. R & D MANAGER 
CHIEF ENG I NE ER 
PRODUCT SERVICES 

N/A N/A GROUP LEADER 

CONTROLS (Switches , pols., keyboards) 

None 

INDICA TOP.S (Me ters , lamps , readouts, audible) 

None 

SIGNAL CONNECT IOI'-15 (V ,A. ,Z , Baudrate s , f r equencies , connector type) 

None 

POWER IN ( V, A,\·/, Hz, Connector t ype) POWER OU T (V ,A ,W ,Hz , Connector Type) 

None None 

APPROVALS (BS ,FCC,CSA , UL, VDE , BEAB) GUARANTEE 
\ 

None 6 months 

OPERATING TEMPERATURE ( 0.::) 
WEIGHT (KG) UNIT ONLY 0. 1 

0 - 35°c 
WEIGHT (KG) INC. PACKAGING & ACCESSORIES 

0 .1 5 

pr _ 'li.G ING . ---= ACCESSORIE S INCLUDED 

Sht lo,k-wr ap to cardboard sti ff £> n e r. p<1L'k Introduc tion Sheet 

into jiffy bag Operators Manual ( AS) 

S tation User Leaflet (6 copi es) 

APPENDICES 
Dll/\W I Nl: Nllfll11.1l APPROVED FOR PRE-PROD UCTION RELEASE 

0 I 2 ,II I ! I CL..~- fNI .' None 
_t ssitc ·1 I I I I © COPYR.iG~i I _;·. . I 
D/1 T [ 111 . Ill J __ .J I ACOM.i'-l COiv'IPUTlP.S LTC . 

f0f11·1 I SSUE 1 10 .2.8 3 



,I[QR\ CU1·1P!_Illf1', I Iii . [NC l NLLiliNC !NrUili~IIIION SIIEE I 

) ) ) 
·-- - .. 

E ~UFtv1E"-!T HEIGHT (rvn) v/lD TH (rnm) FllOM : 

ECONET CLOCK BOX Clock 40 Clock 120 _23, ~PROJECT LEADEH PSU 60 PSU 110 

OR0ER COD':: 1' \i; I 1\lii·IIH I~ DEPTH (mm) MATERIAL TO: 

Clock 65 ' CUSTOMER SERVICES 
AEH 14 lll: . LILI I I Plastic 

SA LE S PSU 75 

~-COLOUR 
ACCOUNTS 

FUI~CT 10 ~~ CONSTRUCTION R & D ~tANAGER 

I Clock : Two-tone grey 
CHIEF ENGINEER 

To provide a clock (at changeable frequcnn l r,,r Llle Ecunet system PRODUCT SERVICES 
PSU: Black Moulded GROUP LEADER 

QPCRL> T>'S V'!ITH (Perip:-.2;als) COI'JTP.OLS (Switches , pols., keyboards) 

I 
E cone ~ Ne l\·10 rk 

None 

I SIMILAR EQt_1ID1·1E. :T 

I 

INDICA TOP.S (Meters , lamps , readouts, audible) 

Econet Terminator Box (AEH 15) "Power On" LED on clock box 

! 
"-',AJOR COt.tiPQt"ENTS SIGNAL CONNECT JO~IS (V ,P.,Z, Baudra te s, frequencies, connector type) 

Clock box containing oscillator and divider 5-pln 100" DIN connector on clock box (standard Econet interface) 

~ 

DESCRI~TJCt--J OF O?EDATJCJN I POWER lN ( V, .!\ ;\·/,liz, Connector type) POWER OUT (V,A ,W, Hz , Connector Type) 

The clock, 1·1hen connected Lo an Econ• ·t ·•etwork (no rmally as close to Lhe 

I 
24Uv, 50Hz, 4 watts to PSU 

None 
centre as possible ) , provides a reference clock signal for the ~etwork Ov (DC), 250mA to clock box 
Lo synchronise all the machines connected. 

i APPROVALS (BS,FCC ,CSA, UL,VDE,BEAB) GUARAI~TEE 
The clock rate is internally selectable in discrete sleps belween 4KO 

I To conform Lo 05415 (79) Double insulated 6 monlhs and 460 KHz. 

I WEIQIT (KG) UNIT ONLY 1 . '} I 

I OPERATING TEMPERATURE ( 'I:) ' 

' v/EIGIIT (KG) INC. PACKAGING & ACCESSORIES 
! 0-35"c 

1.6 

C ll.PACITY FORMAT . L;~:<AGJi;.JG ACCESSORIES I NCLUDED 

N/A N/A I lwo p<1rl polystyrene Econet cable 
l Caruboard hox Hains Adaptor 

SPEED (opera~irr:;; f;e .,uency) INSTALLATlO~~ 
DRill•/ I NG NUHlJ[R APPROVED FOR PRE-PRODUCTION Rfl r~S[ 

APPENDICES 

~~ 
Variable L>etwee11 .. . ''"'d 460KHz User 

012, OU l'fE 
No11e 

ISSUE I I T 1 I © COP\'RiG~T 17~ .> - -~ 
Dil l[ ~ ~~~~--- ~ I C.CO=l.!•< C'Jt/iP'.JTERS :_ -;-;::: , 

are cnrrect but as product§ are suoject to unprovement and modification , Llu:, 
specifi~ation may change l<ithout pnor notic''-' <Hid 110 responsibility is 



) 
ACORr,: COIIPUl[RS !Til. ENGINEERING 1Nic011M/\TION SIICET 

E QUJ>='1V1E"IT 

ECONET TERMINATOR BOX 

ORDER CODE PART NUMBER 

AEH 15 012,002 

FUNC TI ON 

To provide termination for each end of an Econet network 

OPERA T FS V.'JTH (Peripherals) 

Econet Net1·10rk 

I Sllv11LAR EQL'IPi,1ENT 

Econet clock box (AEH 14) 

I 
I 
I 

lv1AJOR COt·~POI~Ei'!TS 

I Terminator Box containing termination and line bias voltage components 
I 

" I 
DESCRIPTIC~J QF D?EP . .'I. TJQN I 

A resistor/capaci lor/diude network ~ ' ' in the terminalor box holds the I 
t1·1o " Datf1" lines at :tO. 25v around +2v, 11hich drives ~he data lines at I logic "1" ~;hen the line is idle. 

! 
When the lines are in use the terminators prevent i 
reflections. ! 

I 
i 

CL\PAC JT Y FORiv1AT I 
N/A N/A .I 

I 

I 
I 

S?EED (operating frequency) !NST ALLA TJON i ---
I 
I 

N/A User 
I 
I 
I 

arP. cc•rrecl but as pruclucls are sui:Jject to improvement ancl rnoclificalion, l111S 
sp~~ ~[~sa~i~n - ~ay cha~ge withQut.prlor notice and no responsibility i s 

! 

) ) -
HEIGHT (rr•:n) WlDTII (mrn) FROM: 

Terminator: 40 Terminator : 120 _:13,~ PROJECT LEADEil 
PSU: PSU : 110 

DEPTH (mm) M/\TEf1 I AL TO: 

Terminator: 65 Plastic CUSTOMER SERV I CES 
PSU : 75 SALES 

ACCOUNTS 

COLOUR CONSTRUC TION R & D MANAG ER 
CHIEF ENG I NEE R 

Terminator : Two- tone 
Moulded PRODUCT SERVICES 

grey 
GROUP LEADER 

PSU : Black 

CONTROLS (Switches , pots., keyboards) 

None 

IND ICATORS (Meters , lamps , readouts , aud i b l e) 

'·Po"1er On" LED on terminator box 

SIGNAL CONNECTIOI'-15 ( V , A. ,Z , Baudra te s , fr equencies, connector type) 

5-pin 100° DIN connector on terminator box (standard Econet Interface) 

POWER IN ( V, .l\ ,·1·1, Hz , Connector type) POWER OUT ( V ,A ,W ,Hz , Connector T ype) 

240v, 5011z, 4 watts to PSU 
None 

Bv(DC), 2~0rnA to terminator box 

APPROVALS (BS,FCC ,CSA, UL , VDE , SEAS) GUARANTEE 

To conform to BS415(79) double insulated 6 months 

OPEP,ATJr~G TEiv1PERATURE (~) 
\vE I GilT ( I<G) UNIT ONLY 1 . 5 

0-35°c 
\vEJGIIT (KG) INC . PACKAGING & ACCESSORIES 

1 . 6 

'1-\t.KAG!i(JG ACCES SORIE S INCLUDED 

lwo-part polyslyrene 
Econet Cable 

Cardboarrl box 1·1a.ins adaptor 

APPENQJr:ES DRA\'IJNG NUI·IBER APPROVED FOR Pf1E-PRODUCT JON RELEASE 

012,002/E ~'-Z. ,;- '-::: ==-- r:1. lNG 
None ·-- -

ISSUE I 1 I I I © COP)'rti:::OHT \:itd 
DATE k s3 I I I AcO::;.!'< COiv'iP'.JTEP.S :... -rc:. 

r.nm~t rc:~11r 1 1n ? n\ 



) 
EOUi~ME"!T 

ECONET 10 STATION LEAD KIT 

ORDER CODE 1'.·\1\1 N l l ~llll I! 

AEH 18 u 12 .llll> 

FUNCTION 

Provide extra leads and Y pieces for [conel S)Slem users 

OPERATES WlTH (Peripr.erals) 

Any Econet producl 

j SIMILAR EQUIPf,~ENT 
100m lead 

MAJOR COtviPOI"ENTS 

10 leads (1 metre long) 

11 3-way ' y' pieces 

DESCRIPTION OF OPEP.A.TION 

N/A 

IN!' INFORt~/\TION SHEET I ) ~-,., '"' """ . . 
olCO" fO<LPlnCRS L •. ·~OJECT LEAOER 

I HEIGHT (m:n) WIDTH (mm) 

N/A N/A 

FROM: 

DEPTH (mrn) I~A TER IAL 

N/A N/A 

COLOUR CONSTRUCTION 

Black N/A 

CONTROLS (Switches, pols., keyboards) 

None 

INDICA TORS (I·Aeters, lamps, readouts, audib l e) 

I None 

I 

TO : 

CUSTOMER SERVICES 
SALES 
ACCOUNTS 
R & D MANAGER 
CHIEF ENGINEER 
PRODUCT SERVICES 
GROUP LEADER 

SIGNAL CONNECTIONS (V ,P.,Z, Baudra le s , frequencies, connector type) 

1 off 5-pin 180" DIN "Free" plug each end of leads 
3 off 5-pln 100" DIN sockets per ' y' piece 

POWER IN (V, .~,I·i , flz,Connector type) 

I N/A 

1-
! APPROVtiLS (BS,FCC,CSA, UL,VDE,BEAB) 

I None 

POWER OUT (V,A ,W,Hz, Connector Ty;Je) 

N/A 

GUARAI~TEE 

6 monlhs 

I WE I Gill ( I< G) UN IT ONLY 0 8 
OPERATJI~G TEMPERATURE ('C) - _ _ _ 

! o to 
35

uc VI[IGHl (KG) INC . PACI<ACING & ACCESSOf:IES 

1!-c- A_ P_A_ c_ I_T_v _ ___________ ,I __ F_o_R_M_A._T ____ ___ ___ , PACKAGJI')JG Ai:CESSiJRiiis· JNCLuom o.9 ·--

N/ A N/ A j Jj rry bag 

I 
Installation sheet 

) 

I ·----

: APPE~~DICES DR/11'/ING NW~OF:R APPROVED FOR PRE-PRODUCT ION R-~LUSE 

; 012,016/ E ~ c:-1. ENG 

I
I None ISSUE I 1 I I I © COP)' RIGHT 1983 

SPEED (operating frequency) INSTALLATION 

N/ A By user 

_ . . . . . . . DA TF: lz. 83 I I I ·Aco?-.r->! cor..-;~uTERS ~ ~::., 
an~ cnrrect but as p,rorluct s are SUOjCCL to 1mprovemenL ancl mocllflcalJon, Lias· 
~~~~~[~5a~~~n-~~Y-~~~~2e-~i!~?~~~~!!or nolice 3ncl no responsibility is rnOIA T CC:I tr. 1 



. r- :: • - ~ • ·.:- - -

EQ~F~v< :O: "-.: > 

[CUNEI USER KIT 

ORDER CC:J<: PAR T NUI~BER 

T. B. A 01 2 ,010 

FUNCT ION 

To p ro vide operaling deta il s and connection abi l ity to BBC Econet use r s . 

Q'J~RA TE S \\ ' I i ~ ( = t= :- i~t. 2:-c l s ) 

I BBC • •• ••••• ,, •• , •••• ••••• •. 

SIM IL~R EG•!_'F 'v1 E••, T 

None . 

tv.AJ:J". COIN' CJ'-.; :0: 1\!TS 

Econet lead. 
Econet Us er guide . 
Co ve r ing l e tte r. 

D!:: SC".J"-'TIO"J C'F O >=· ::~. !l.T!C'N 

N/ A 

CAPACITY FORMAT 

N/ A N/ A 

SPEED (operati ng frequ e ncy) INSTALLATiON 

N/ A N/ A 

ere c r•rrect but a s p: oducls are subjec t tc Jmp r C· \" enren t and mod Jf J-:;, lJ or •. 
-specifi caLlOfl ma y ch2nge hlthqut _pnor notice and r•o r· ~ s pon s jbJl l ly 1s 
::.rrPnt P rl f nr ~n \• Prr n rc: nT nrn~ c:C.l n ne: · 

ENG !N[LH I NG 1 Nf UHMA liON SII ET 

I: HE ::::;'-'T (r;- Tl ) \·IJ DJH ( mm ) rROI·\: l 
N/ A N/A PROJECT LEADER 

DEPTH (mm) MATERIAL 10 : 

N/ A N/ A 
CUSTOME R SERVICES 
SALES 
ACCOUNTS 

COLOUR CONS 111UCTJON R &. D MANAG ER 
CHIEF ENGINEE R 

N/A N/A 
PRODUCT SERVICES 
GR OUP LEADER 

~!A NUFACTURING 

CONTROL~ ( Swi t che s, pots., key:JO ards ) 

I N/ A 

i 

I 
]t--J[' JCA T :•RS (Meters , lamps, readouts, audible ) 

-

I N/ A 
i 

' SI SN !l.L CONI--J E C: Tl ONS (V ,A,Z, Baudro=tes , fr equencies, c onnecto r t ype ) 

·I· N/ A 

I. 
PO WER IN ( V, A, \·1, Hz , Connector t y;:>e ) POWER OUT (V ,A ,\·V ,r-iz, Connector l ype ) 

I 
N/ A N/ A 

~ 
APP"<. QVO.LS (BS ,FCC ,CSA , UL,VDE, BEAB ) G UARANTEE 

N/.Ac- N/ A 
WEIGHT ( KG ) UNIT ONLY 0 . 1 I OPERATING TEMPERATURE ( 'C ) 

N/ A 
WEI GHT ( KG) INC. PACKAG I NG & ACCE SSOR I ES 

0 . 15 

PACKAGJ~G ACCESSORIES I NC LUDED 

l. Cardboard stiffener 
Jiffy bag None 

APPEN:JICES DRAWING NUI~BER APPROVED FOR PRE- PR ODUCTION REL EASE 
I 

' 
01 2 ,010/ E CH. ENG 

' None I SSUE I 1 I I ! (:,' -:J- ··- ·- .. .r ·= B3 ' 
DA TE I 2/83 1 I I ·-' ::.:.-~~:~.· ~:. ', .~ ~ -~ 'E":S ~ ·=--

---Ttl} ;:. 

r llR/.1 l~C. I Ir 1n -:'1 Q 1. 



ACOR!, COI-1PUTCI15 Ill• . ENGINEEI1JN!; '!NFOI1MI\TION SHEET 

- ) 
EOUIPME"IT 

ECONET PRINTER SERVER EXPANSION 

ORDER CODE PART NU~1BER 

AES 22 012,014 

FUNCT ION 

Econet system users share printer resource at Printer Server station 

OPERATES WITH (Peripr.erals) 

BBC Microcomputer models B + E and B + D + E with series 
or Parallel (centronics) printer attached 

I SIJviiLAR EOUJPi,1ENT 

None 

MAJOR COMPOI'-IE~TS 
i 
I 

64k bit ROM or EPROM containing the Printer Server Program I 
i 
I 
1 

DESCRIPTION OF OPEq_A TION ! 
I I 

The printer server station receives and services print requests under i 
interrupt using the "System Timer" Event. Printing is strictly on I " first-come, first-served basis . 

i 
I 

I 
I 
I 
j 

i 
1 

[CI,PACJTY FORMAT I 
"Sideways" ROt1 ' j 

: 
I 

SPEED (operating frequency) INST ALLA TIO~J ! Max. 2,000 characters per second By user or authorised dealer I 
(dependent on printer) i 

are correct but as products are subject t.c irnprovemenl and rnodificaljon, Ll>t:. 
specification may change without_prlor notice and no responsibility is 

. ~ ................... ~ ,-,.., ......................................... .-.~ ...................... ..... 

I 

) 
.) 

HEIGHT (rn:-n) viiDTII (mm) FROM~ 
N/A N/A _:_--------- PROJECT LEADER 

DEPTH (mrn) MATEfliAL TO: 

N/A 
CUSTOMER SERVICES 

N/A SALES 
ACCOUNTS 

COLOUR CONSTRUCTION R & D MANAGER 
CHIEF ENGINEER 

N/A N/A PRODUCT SERVICES 
GROUP LEADER 

CONTROLS (Switches, pots., keyboards) 

None 

INDICA TORS (Meters, lamps, readouts , audible) 

None I 
I 

i 
: 

SIGNAL CONNECTIOI'IS (V,t..,Z, Baudrates, frequencies, connector type) 

All provided by 28-pin sideways ROM socket in BBC computer 

POWER IN (V,.~,I·I,Hz,Connector type) POWER OUT (V,A,W ,Hz, Connector Type) 

Inlernal to SOC computer None 

APPROVAI_S (BS,FCC,CSA , UL , VDE ,BEAB) GUARANTEE 

None 6 months 

OPERATING TEMPERATURE ( 'C) 
VI[ I GilT (I< G) UN I T ONLY 0. I 

0 - 35°C 
WEIGHT (KG) INC. PACKAGING & ACCESSORIES 

0 .1 5 

PACKAGII}IG ACCESSORIES INCLUDED 

Anlislatic learn Ji rry 13ag Introduclion Sheet 
Cardboard Stiffener ~lanual (A5) ' 

Shrink lvrap 

APPENDICES DI11\IVING NU1•18ER APPROVED FOR PRE-PRODUCTION RELEASE 
------- 012,014 / E ~ 'C:I. ENG 

None 
JSSIIL I T T 1 2 I© COP'~ •. ~wT 1~93 • 
DI\T[ I I I 

l_. W ) i-<.h. . ..:lo I '"; I 1 ACOM.~~ COMP'.JT~RS LTC'. 

rnnt.A r cc ••r ., 
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5. 8 THE ECONET SYSTEM USER GUIDE - ERRATA 

p76 The transmission returns an 8 bit code on completion, the 
bottom five bits of which contain an error code. 

Returned Code 

&40 
&41 
&42 
&43 
&44 

Error 

Line Jarrmed 
Net Error 
Not Listening 
No Clock 
Bad 'IX Block 

p81 The maximum size of parameter block for remote jtmps and 
procedure calls is 128 bytes. 

p83 The control flag for the Renote Procedure Call is misprinted 
and should read & 85. 

p89 a) 11. 2.1 Calling 'IX 

The user copy of the control block will have its control byte 
zeroed if 'IX cannot be initialised. 

Otherwise the control block is copied to C6 Y.Drkspace arrl must 
be polled by the following call. 

b) 11.2.2 Polling 'IX 

On exit X contains the 'IX block control byte 

0 = : successful 'IX 0 = : failed 'IX (see p76) 
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5.9 ECONET FAULT FINDING 

This document is intended as a first level check list to enable 
users to detect a fault on a portable network e.g a network 
assEmbled for exhibition purf>Oses. All the relevant procedures 
should be diligently followed before contacting Acorn Computers for 
advia=. 

Whilst carrying out the following procedures it would be useful to 
keep a record of that which you have checked and the faults, if 
any, that you have found. If, when all the checks have been carried 
out, you still have not resolved the fault, you should contact 
Acorn Custaner Services on Cambridge ( 0223) 210111. 

INDEX 

1. LINE JAMMED 
2. NET ERRCR 
3. Nai' LISTENING 
4. NO REPLY 
5 • NO Cr...cx:K 
6. MACHINE FAULTS 
7 . SE'ITING A S'TATION NlMBER 
8. MINIMUM NE'IWORK CONFIGURATICN 
9 . CHEX:K LIST 

In the event of a fault occuring with your network, it would be 
appreciated if you would canplete the check list at the back of 
this document. Please return the canpleted form to : 

Acorn Computers Ltd. 
Customer Services Dept. 
cambridge Technopark. 
Newmarket Road 
cambridge. 

1. LINE JAMMED 
This error is returned if there is continuous information on the 
data lines. This may be due to a fault in another station or in one 
(or both) of the terminators. 

If t his fault is reported then do the following, checking at each 
stage to see if the fault has been rectified. 

(l) Check that there are not two stations on the network with the 
same number. If there are two or more stations with the same number 
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the numl:ers must be changed. To do this refer to section 7 of this 
leaflet. 

(2) Reset all stations connected to the network and restart the 
file server and print server. 

(3) Unplug all stations from the network with the exception of one 
user station and the file server. Restart the file server and reset 
the user station and try to access the file server, if this is 
successful then you should replace all the other stations one at a 
time re-trying at every stage until the faulty machine is located. 

(4) If at the beginning of stage (3) you get a line jammed message 
reported with only the one machine and the file server connected to 
the network then exchange the user station and re-try. If this is 
successful then continue as explained in stage ( 3). 

(5) There may be a faulty terminator connected to the network, if 
you have spare terminators then exchange them one at a time for the 
terminators already in use. If however you do not have replacements 
then you should remove one terminator and re-try the system, then 
reconnect that terminator and remove the other one. If one of the 
terminators is causing the problem and you do not have a 
replacement it is possible to run a network of up to ten stations 
with only one terminator, however a replacement should be obtained 
as soon as possible. 

( 6) A line jamned error will be reported if there are crossed 
wires in the network. At this point you should refer to the section 
concerning the error message "NET ERROR" and follOYl stage (4). 

2. NET ERROR 
This error is returned if an error occurs during transmission. It 
may be due to an unsuitable clock speed for the network, a fault in 
the terminators or a fault in the network cable. 

(1) If two or more station numbers on the network are the same 
then it may well produce this error. If this is the case then 
refer to section 7 of this leaflet. 

(2) To determine whether the clock speed is suitable you should 
refer to section 8. 3 in the Econet System User Guide. It should be 
noted that although the BBC machine is capable of a network speed 
of 307k the use of a plug together lead set will reduce this in 
practice to 230k. 

(3) Check the terminators to see if they are (a) connected to a 
~er supply and that the po.ver supply is switched on (check the 
LEDs on the terminators). (b) That the terminators are connected to 
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the network. 

(4) The most canmon cause of a NET ERROR rressage is a fault in the 
cable, either a short circuit, open cicuit or crossed wires. To 
determine whether this is the case it is necessary to check each of 
the leads and junction pieces. To do this you should shorten the 
network to the bare minimum of seven leads and three junctions. 
Connect onto this the clock box to the central junction,the file 
server and one terminator to one end and a user station and the 
other terminator to the other end. Restart the file server and 
reset the user station and try to access the file server. If this 
is unsuccessful then replace the leads and junctions one at a time 
re-trying each time until the faulty lead or junction is isolated. 
When the network functions correctly at the minimum length, rebuild 
the network connecting one junction piece, two leads and a user 
station at each stage. Each time you connect another station you 
must re-try the network to ensure that you do not introduce other 
faulty leads or junctions. Section 8 oontains a diagram of a 
minimum configuration network. 

IT IS MOST IMPORTANT 'IQ ENSURE THAT ALL LEAffi AND JlNCTIONS ARE 
EXCBANGED DURIN:; THIS OPERATION. 00 Nor OVERLCa< Al.\IY PCSSIBIE LEAffi 
CR JUNCTIONS BY RU3HIN3 THROU3H THE AOOVE CHECKING. 

3. WI' LISTENIN3 
This message may occur when any Network Filing System command is 
executed, and means either that the machine to which the command is 
directed is not attatched to the network, or is not interested. For 
example, trying to save a file on a network without a file server, 
or when the file server program is not running, will produce the 
Not Listening message. Similarly, the message will appear if you 
try to VIEW a non-existent or protected station. 

(l) If upon trying to access either the file server or the print 
server you get the message Not Listening you should check that the 
peripheral has been initialised (started up) and that the unit is 
connected to the Network. If you are in any doubt at all you 
should always re-start. 

(2) When you are sure that the File/Print server has been correctly 
started you should try to access the unit again. If you are 
still unsuccessful you should ascertain whether the File/Print 
server has the correct station nurnter. The default number for the 
File Server is 254 and the number for the Print Server is 235. If 
the nurnter differs from these you should change the station number 
as detailed in the Econet System User Guide page 69. 

(3) If all of the above is correct then you should change the lead 
that connects the peripheral to the network as this may be at 
fault. If having changed the lead and relevant junction piece you 
should suspect either the remote station i.e the File Server or the 



user station which is being denied access. 

( 4) It should be noted that the station that you are tryimg to 
access should be in the Econet mode. If for example you are trying 
to access a station that has an acoustic coupler attatched, it must 
have the NFS selected as it's current filing system. If this is not 
the case then typing *NET will put the machine into the correct 
mode. 

4. NO REPLY 
This message is less likely to occur and generally means that some 
operation has failed in the middle. For example, if a user types 
IDAD "FILE" and at that marent the disc is removed fran the File 
Server, or the File Server is disabled in sare way, it is likely 
that the ID REPLY rressage will occur. 

(1) You should physically check that the peripheral is still 
attatched to the network and that it is still enabled e.g make sure 
the printer is still switched on. Ensure that the printer still has 
paper, ribbon etc. or in the case of a disc that the drive door is 
shut and the disc correctly inserted. 

( 2) If all appears to be well then you should re-try and if you 
are still unsuccessful you will probably receive a different error 
1ressage at which point you should folloo the relevant procedure. 

5. NO C:LCD< 
This rressage is returned if the Econet interface in the user 
station cannot detect a valid clock signal. After checking that you 
are plugged into the network, the problem will probably lie in the 
clock box or in the clock lines of the cable. 

(1) Firstly check that your terminal is in fact plugged into the 
network. 

(2) Check that the clock box is connected to the network and is 
connected to a pooer supply (ensuring that the LED indicator on the 
clock box is lit). 

(3) Assuming that it is only one user station that has received 
the NO CLOCK message you should change the cable connecting the 
machine to the network and also exchange the junction piece at that 
point in the network. If this does not solve the problem then it is 
almost certainly the user station itself which is at fault. 

(4) In the instance whereby all the user stations are receiving a 
NO C:LCa< message and you have completed the checks in sections (1) 



and (2) you should if possible exdlange the clock box. If ho.vever 
this is not possible then you should check that there is an output 
fran the clock box, unfortunately you will need either an 
oscilliscope or an Acnrn Ecnnet test box. If one of these is not 
available it would be advantageous to try step (5) as it may be a 
fault in the clock line. 

(5) Using a standard test meter you should test the continuity in 
the clock lines . These should be found on pins 3 and 5. of the 
network bus (refer to page 67 in the Ecnnet System User Guide. If 
there is a break in the continuity you should remove each lead and 
junction piece one at a time until the faulty lead or junction is 
located. 

6. MACHINE FAULTS 
If during the preceeding checks you have discovered a faulty 
machine it may be the case that the machine is incorrectly 
configured. In the event that you are short of equipment and a 
replacement machine is not available it may be possible to locate 
the problem with a visual check. Ensure that the machine is 
unplugged and ranove the lid. You should no.v check the follo.ving: 

(1) Check that there is in fact an Ecnnet interface in the machine. 
On the bottom left hand corner of the main printed circuit board 
you will find a raw of five sockets sane of which will contain 
chips. Ensure that one of these chips is labelled NFS 3.34 (the 
number may vary) ,Also check that the top left hand corner of the 
board is populated, in particular that IC 89 is present. 

(2) Check that link S2 is cut, you will find this on the left hand 
edge of the main PCB. 

( 3) Locate link S9 which is to be found slightly below and to the 
lef t of the words ACORN COMPUTERS. This link should be made if IC 
78 (located directly belo.v the words ACORN CXMPUI'ERS) is IDr 
present. The link should be cut if IC 78 IS present. 

( 4) For the pupose of this section North is taken to mean the back 
of the machine and South is the front of the machine under the 
keyboard. 

You should no.v also check the follo.ving links, although they 
should have been set correctly during production. The term OPEN 
means that N) COONECTION IS MADE across the link. If a compass 
bearing is indicated it implies a three pin link running either 
nor th to south or east to west. Therefore to set a link IDRTH the 
connector should be placed across the top and middle link of three 
ver tical pins. 

The links should be set as follows: 

-ss smiTH 
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-Sl2 OPEN 
-Sl3 CFEN 
-Sl8 IDRTH 
-Sl9 EAST 
-S20 IDRTH 
-S21 2 x EAST-WEST 
-S22 IDRTH 
-S32 WEST 
-S33 WEST 

When all the above checks have been canpleted and assuming no 
alterations have been made the machine should be reassembled and if 
the machine still fails to function correctly you should consult 
an Aoorn technician. 
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?.SETTING A STATION IDENTITY 

To set the station number ------------
you should locate Sll. NORTH. 
of which this diagram is l. 0 0 1\ 
an exploded view. II\\ 

2. 0 0 II \\ 

4. 

8. 0 0 
S'rATION NUMBER 219 

16. 0 0 

32. 

64. 0 0 

128. 0 0 

When the connector is placed across the pins the number is inoperative. 
Therefore the station identity shown here is; 

1+2+8+16+64+128 = 219 

If you required station number l then all the connectors except the top 
one should be in place,if 254 is the required number then only the top 
link would be in place. 



8 .MINIMLM NE'IWORK CONFIGURATION 

L(n)=Five pin din lead 
J(n)=Junction piece 

FILE SERVER 

1 4 5 1 9 1 s 1 July s41 

USER ST~riOO 

L6 L21 

1-1--~=------1 1 1==121===1 1-~~------1-1 
'IERMINATOR Jl L3 I LS J3 'IERM_I_N-ATOR 

L4 

I CUXK BOX 

This is the configuration which you should start with when you commence 
stage 4 of the section on NET ERROR. 
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9.QIECK LIST 

ERROR REPORTED EQUIFMENI' IN WHICH FAULT WAS FOUND 

LINE JAMMED 

NET ERRCR 

N:Jr LISTENING 

NO REPLY 

MACHINE FAULT 

or HER 
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5.10 SYSTEM 5 MODIFICATIONS 

PAGE 

4.5.10.1 
4.5.10.2 
4.5.10.3 
4.5.10.4 
4. 5.10. 5 
4.5.10.6 
4.5.10.7 

4.5.10.8 

CONTENTS 

CONTENTS 
INTRODl.CI'ION / REASOOS FOR MODIFICATIONS 
FITTING MAINS FILTER 
DIAGRAM OF MAINS FILTER INSTALLATION 
MODIFICATIONS TO CPU CARD (200,005) 
WIRING OF 74HC244 ON CPU CARD (200,005) 
MODIFICATIONS TO 32K DRAM CARD (200,010) 
cx:MPONENTS LIST 
DIAGRAM OF 32K DRAM MODIFICATIONS (200,010) 
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INTRODu:TIOO 

A field change order was raised to inform customer services of a 
possible problem with a number of system 5 computers. The following 
pages, for your information, shaw the letter that was sent to our 
customers in an attempt to trace the sytems that were affected, and 
details of the necessary modifications. 

Letter Sent to Customers 

13 February 1984 

Dear Sir 

Our records indicate that you may have a System 5 supplied by Acorn 
Computers. It has been brought to our attention that a problem has 
arisen in certain system 5' s delivered between May and Au:rust 1983. 
The system may exhibit the following symptons: 

* The file server may stop occasionally and will not respond 
to keyboard input. 

* Stations on the network may receive the rressage "not 
listening". 

It is possible that these symptoms occur separately under normal 
operation. If however, the symptans occur simultaneously and 
persist, it may be necessary to return the System 5 for a service. 

If you are experiencing problems such as these, could you please 
complete the attached form and return it to the address indicated 
as soon as possible, and not later than Friday 9 March. We will 
then contact you to make the necessary arrangements for the 
serv1c1ng of your equipment. Acorn will cover the transportation 
costs for the equipment to be returned to an appointed service 
agency, and we will of course make our best efforts to reduce the 
turn-around tine, in order to minimise the disruption to your 
normal operation. 

Yours faithfully 
ACORN CCMPU'IERS LTD 
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FITTING THE MAINS FILTER 

( 1) Turn off the System 5 and disconnect fran the ma.ins po.ver 
supply. 

( 2) Ranove the top and back :panels fran the System 5 and 
remove the power supply. 

(3) Attach the ma.ins filter to the cover of the po.ver supply 
using two No.6 x 1/4" self tapping screws into the cooling holes 
(see the diagram on page 4.5.10.4) 

(4) Disconnect the mains connector fran the po.ver supply and 
desolder and remove the earth connection. 

(5) Ranove the plastic connector fran the mains cable and solder 
the Live, Neutral and Earth leads to the bottan end of the mains 
filter. 

( 6) Connect and earth lead fran the earth on the bottom of the 
mains filter to the earth connection on the power supply. 

(7) Connect the output of the mains filter to the power supply 
using the original plastic connector with new inserts. 

(8) Refit the power supply into the System 5 ensuring that it is 
orientated so that the connectors are on the left when the System 
is viewed fran the front. 

IMPORTANT NarE: ALL MAINS CDNNECTIONS AND CABLING MlET BE 
SLEEVED AND THOROffiHLY INSULATED 'ID PREVENT DANGER FRCM ELECTRIC 
SHcx::K. 

If preferred, for units already in the field or held in stock, a 
filter of simJlar characteristics may be supplied. This shall 
either be of the type built-in to a 3 pin 13 amp socket (requiring 
the replacement of the System 5 mains plug) or of the type supplied 
as a unit with a standard 13 amp socket ( into which you plug the 
System 5) and a 3 pin 13 amp plug to connect the mains filter to a 
standard U. K po.ver source. 

A suggested source of the "built-in" type is the MPL Clean Pcwer 
Plug (6 amp rating). this is available fran: 

MPL Pcwer Systems Ltd. 
Bilton Wey, 
Hayes, 
Middlesex, 
UB3 3ND 



Mains filter installation 

All wires 32/0,2 

N Blue 

L BrCMn 

E Green/Yellow 

o No 6 x ~ Self tapping screws (2 off) 

NEL 

Mains input fran 
front panel switch 
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MODIFICATIONS TO CPU CARD (200,005) 

(1) Renove the CPU card fran the System 5 (the card with the 20 way 
socket) 

(2) Locate and remove I.e. 12 (741S245N) 

(3) Take I.e. 74HC244 and bend all the pins except 10 and 20 
horizontal. 

(4) Fit I.e 74HC244 into I.e. 12 by soldering pins 10 and 20. 

( 5) Locate and remove resistors: Rl4, Rl5 , Rl6 and R18. 

(6) Insert one end of each 33R resistor vertically into positions 
Rl4, Rl5, Rl6 and Rl8 (as shONn in the diagram on page 4.5.10.6) 
leaving the other end free. 

(7) Wire up the 74HC244 as shown in ~he diagramon page 4.5.10.6. 

(8) Cut unused legs on the 74HC244 flush with the packaging. 

(9) Turn the board over and solder a 47nF disc ceramic capacitor 
(l2v working or greater) between pins 10 and 20 on I.C. 12. 
Insulate the leadout wires and lay the component flat against the 
PCB with the top towards the edge connector. 
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~ 
Wiring of 74HC244 on CPU card (200,005) 



MODIFICATIONS TO 32K DRAM CARDS (2000,010) 

Please note that there are two of these cards in the System 5 both of 
which must be mcxiif ied as follavs: 

ITEM 

l 

2 

3 

4 

5 

6 

(1) Replace I.C.27 <741874) with I.e. 74HC74 

( 2) Cut the track fran that runs fran I. C. 20 pin 1 to I. C. 21 
pin 3 (see the diagram on next p:1ge) • 

(3) Fit a wire link from I.C.20 pin l to I.C.21 pin 6 . an the 
reverse side of the board. 

CCMPONENTS LIST 
QUANTITIES ARE PER SYSTEM 

ACORN No. 
PART No. DESCRIPTION CFF 

831' 900 MAINS FILTER 1 

747,244 I. C. 74HC244 1 

747,074 I. C. 74HC74 2 

502' 330 RESISTeR 33R l/4W 5% 4 

628' 470 CAPACITCR 47nF DISC CERAMIC 1 

870,151 WIRE 32/0. 2rrrn BLUE A/R 

CCMMENTS 

) 

) 

7 870,152 WIRE 32/0. 2rrrn BRCWN A/R ) FOR MAINS RE-WIRIN3 

8 

9 

10 

11 

) 

870,153 WIRE 32/0. 2rrrn GREEN/YELLC:W A/R ) 

870 '160 WIRE 1/0. 6rrm BIACI< A/R FCR P.C.B 

800,090 CRIMP CONNECTOR INSERTS 2 

880 '040 SLEEVIN3 A/R FOR ITEM3 5,6,7 

If item 1 is replaced by the external-type mains filter (831,910) then 
items 1, 6, 7, 8, 10 and part of 11 are not required. 

LINKS 

AID 8 



Diagram of DRNM modifications (200,010) 

IC2l 

IC20 Break track here 
Cl2 
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TESTING THE SYSTEM 5 

The System 5, once modified, should be subjected to the following 
test procedure. The equipnent needed to carry out the test is: 

( i) The unit under test 
(ii) Continuity/ short circuit detector (eg Hytrack) 
(iii) "System 5 Test Procedure" Discette (2 off) 
(iv) A formatted blank System 5 discette 
(v) Monitor 
(vi) ASCII keyboard 

Test Procedure 

PLEASE NOI'E: Whenever equipnent is connected to or disconnected 
fran the System 5 the power must be turned OFF. 

Should the System 5 itself or any of its component parts fail a 
test at any stage, the test procedure should be started at the 
beginning following repair of the unit. 

l. Rack/ PSU ·rests 
Take the assembled rack and, using the continuity/ short circuit 
detector, check continuity between earth pin on mains plug and 
all exposed metal parts of case. 

2. Canplete System Test 

(a) Put all the cards into the system and turn on. If the 
systen fails to work, test the cards by plugging then 
one-by-one into a known working System 5. 

(b) Insert the disc entitled "System SF Test Procedure" 
left hand dri 'ile (drive 0) . If the System 5 auto-boots ( ie 
light is on and system attempts to read the disc), 
<Delete> followed by <Break> to produce the pranpt : 

Acorn Dos 

* 
(c) Type CRC <Return> 
Enter the following in response to pranpts: 

Start address? 
End address? 

EOOO <Return> 
0000 <Return> 

into 
drive 
press 

The correct result is 7906. Any deviation fran this indicates a 
faulty EPR01 an the CPU c:a.rd. 



(d) Type the follaving: 

ATBASIC <Return> 
IDAD "KYID" <Return> 
RUN <Return> 

4 5 110 11 0 !July 8 41 

Follav the instructions displayed on the screen to test the 
keyboard. Any keys which are faulty will fail to erase the 
corresponding symlx>l fran the screen 

(e) Type IDAD "CPURAM" <Return> 
RlN <Return> 

This tests the CPU p3.ge 0 RAM fran 0400 to 07FF. If this test 
indicates failure, check that LKS is present and LK6 is absent 
and retest if appropriate. 

(f) Type LOAD "RANRAM" <Return> 
RlN <Return> 

This exhaustive test of blocks 4, 6, 8 and A of RAM takes 
approximately l minute. Block 2 contains the test program and 
Block C contains ATBASIC so these areas cannot be written to by 
a test program. Havever, the fact that the program runs proves 
these areas • 

(g) Type LOAD "VDURAM" <Return> 
RlN <Return> 

This tests the VDU RAM. 

3. Disc Tests 

Insert the formatted blank System 5 disc into drive 1 • 

Type <Delete> <Break> 
E.READ <Return> 

This test should take in the region of 4 minutes 10 seconds and 
verifies all four surfaces of the disc drives. 

Type <Delete> <Break> 
E. WRI' <Return> 

This test also takes in the region of 4 minutes 10 seconds, and 
ensures the four surfaces of the disc drive can be written to; 
the tests in this and the previous section also exercise the FDC 
card. 

PLEASE NO'I'E: If the paver fails, or the system is turned off 
during this test, there is a slight possibility that the disc 
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may becane corrupted, prooucing "Disc Errors" when it is next 
read. If this should happen, revert to a backup copy. 

4. Econet 

Where the System 5 is to be used as a file server, then it 
should be tested for operation by starting it as a file server 
and ensuring it can be accessed by all users on the network. If 
this, fails, the Econet card may be tested by inserting it into 
a known working System 5 file server. 

This canpletes the test procedures 
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) ) 1-----~--- ) -, 
EC::Ui :- :-.11::: "-! T i HEIGHT (rr•'Tl) ~/lOTH (mm) I >ROM:~~ 
~--------------,-----------------i2-0 210 ~ PflOJECT LEADF:r. i 

OO.:J:OR CG:J:O I P1\RT NUI·IElEI\ j DEPTH (mn 1
) HI\TERIAL TO: ! 

1LLE1EX1 ADAP TOR 

I AI3S inj ec tion moulded CUSTOI-IER SERV ICES I 
1 

3'>0 plastic SALES I 
1 

ACCOUNTS 

COLOUR I CONSTRUCT ION I R & D MANAGER 
• - -- CHIEF ENGINEER 

ANE 0 1 004 ,000 

FUNCT10N 
Provides access l o teletexl and lelesoflwore serv1ces broadcasl on 

U. ll . r . channels [21 lo E69 

~-------------------------------------------

I 1313C compuleJ· cream I Moulded top and bo l tom 

---1 to malch BI3C computer 
profile 

PRODUCT SERVICES 
CROUP LEADER 

OP:::RAIES V'.'iT:-1 (Perip~.e;als) 1 CONTF OLS (Sw itches , pots., keyboards) 

___ .. ______ ... ~---· '""" , . ~ ... v . ~ · v• ·-- - · ___ _ _ I Four tuning potentiCJTleters on rear panel 
Mains rn~o ff switch on rear panel 

. t I 
Any ~ 1 odel 11 [3 11 nRr Mi rrnrnmn Ld PI' -~ 1-1-. ., '1 M n c: nr 1~1-or i c:::c::: tl P 

I I · . 

I 
SI~IL~R EQi_!IDiviENT i IND IC A T1JRS U.o1eters, lamps , readouts, audible ) 

None ! None 
I 

MA_',Q R COMPOi-.JE~TS 

PCO ca r rying TV tuner, teletext acquisition circuitry and d i lJi\cl 

compu t er inter face . 

lnler n al Power Supply. 

I 
I 
i 

I SIGNAL CONN'CC T\Ot--JS (V ,A. ,Z, B3udrate s , frequencies, connector type) 

I 34-way ribbon caule to BBC Microcomputer "1MHz Bus" 

I Standard U. II. F . Til 1erial socket 

k----------------------------~1 · 
DESCR IPT\01'-J CJF O?EP.ATION 

POWER IN (V,A,t·/,l'z , Connector type) \ POWER OUT (V,A ,W,Hz, Connector Ty;:>e) 

None A 4-c hannel T. V. tuner demodulates incoming U. H. F . s ignals fom a 
standard U.H.F. aerial and feeds a composite v ideo signal to a Mullard 
video processor ! . C. Teletext data i s sto r ed in on-board Rancbm Access 
Memory a nd retrieved by lhc BBC ricrocomput e r during piclure lines 
of lhe incoming video signal . All data processing is perfor 1~ d by a 

"T elerom" which is s upplied ~nd fitted 11ithin the BBC M. crocomputer . 

Cll.PAC IT Y FORMAT 

1 Kbyte on- board R. A.M. See Appendix 

1

240v, 501lz, 15w 

t~oulded 13A fus~ ,_g-'o"'n_:_;:2o::m:___;:_ca:::.:b::..:l:o.::e:__ ___ ._+---- -------- - --------1 

i APPROVALS (BS ,FC',CSA , UL, VDE , BEAB) l 135415 Clnss 1 appliec for 
- -------- -· 

GUARANTEE 

6 months 

I OPERATING TEMPER·TURE ( '\:) v/ElCIH O<Cl UNIT ONLY 2.0 

l vi-.ICHT (KG) INC . PACKAGING & ACCESSORIES 
' 10 to 35"c - ---'--'--------- - ----
1 2.2 

I PACKAGING ACCESSORIES INCLUDED 

j 
I 

Two parl m0ulded polysty=ene packagE 

contained in cardboard ~ eeve 

User Manua l 
''Telerom'' 

~------------------------4--------------------------~ I 

SPEED (ope rating frequency) INST A.LLA T!ON 

Max . data caplure rate app r ox. 128 
kbau d. (8 lines of Teletext per fram~ 

FORI~ I SS UF 1 1n _7 _fn 

. ! APPENDICES DRAWING NUt113ER APPROVED FOR PRE - PRODUCT ION RE LEASE 

Should be 1nstalleo "JY a dealer i 004 OOO/E ~ ~ 
as ROM and possible ~ . O.S: 11 . lel e t ex t dala format a,d ' ~ ~~ CH. ENG j 

update requ1 red for tlBC M1cro · I iJroadcasl speci ficatio_• ISSUE J 1 - I I I © j C COPYRIGH T ! 9 B3 
_ . .. . . . . . J _ ___ 0/\fE 10 . 8:1 l 'ACOr<.N C0t-.1PUTERS L T:J . 

a r e cr>rrec t bu t as products are suoject to Improvement and mot1 f1cat1 on, lhl!1 
s pecification may change IH thou t. pnor nol1 ce a nd no respons 1h ll ty 1s 
;,reent e r! fo r a n v erro r s or om J ss Jons . 
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) ) ) ) 
E::·u ;~rJ. ::t\.JI HEIGHT (n•'ll) \•/If) Ill ( 111111) ""'' ;c.J SECOND PROCESSOR - 6502 70 210 // PfWJECT LEADE!l 

OR:JER CCGE I'!IRT NUI·IO[R DEPTH (rnm) Hl\l[RJI\L ID:V . CUSl UHEfl SERVICES ANC 01 000,000 350 ABS injection moulded SALES 
1. plastic 

ACCOUNTS 

FUNCTION I COLOUR CONSTRUCTION R & D t~ANAGER 
CHIEF ENGINEER 

Provide extra processing power, i . e . faster operation of programs and more I Houlded toG and bottom PRODUCT SERVICES 
user memory for lhe BBC Microcomputer. 1 BBC computer cream to match B C computer CROUP LEADER 

! profile 

QD~C<.ATES \\'lTY (Periphe>cls) I CONTROL S (Sw,.che<, pP«., keybpocd<) 

BBC Microcomputer Model B with Econet / tube RON filled 

I NPoe 

I SII\/.ILAR EQ1_' ]"i,',C:"-!T , li'JDICAT ORS (Meters, lamps, readouts , audible) 

Second Processor - ZOO ANC 02 ' 
i 

None 
I 
I 
i I 
! 

MA YJR [(Jti,PQI~ENTS I SIGNAL CONNECT IOf'.IS (V,A.,Z , Baudrates , frequencies, connector type) 
Plastic case, internal power supply. Fit ted tube connc:1· wn cable . I PCB carrying : Tube ULA, 6502C, 8 x 64k DRAHs, Bootstrap ROM and other I 40 way flat ribbon cable to BBC Microcomputer tube connector. 
components . i 

i 
"' ! 

I 

D~<:C:".l "'TlC '-l OF "'~E0,,'l, TION 
! 

F·OWER IN (V,.!\;I·I ,Hz,Connector type) POWER OUT (V,A,W ,Hz, Connector Type) 
1-u,:~-e i no. La I led, the selected language is automatically passed across 

I 
I he tul.J" into the second processor mc.,;·,,··y space. The second processor I 240v AC 50Hz None 

I Lhen carries oul all user program lan~uage processing tasks. The I nriginal BBC computer processor then serves the language processor via 
Lflc tube for all operating system functions . The second processors will I APPROVALS (BS,FCC,CSA, UL, VDE ,BEAB) GUARANTEE 

i run 1·1i thout a language ROI~ in the BBC computer, in which case the 
I ....N6ne --,,., r.-.1 ,, ~ L ~.--. \ I.,.. j·l \i 

language may !:~· loaded over the filing system at Lhe userscommand. 6 monlhs 

I OPERATING TEMPERATURE ('C) 
\·/EIGHT (I<C) UNIT ONLY 3.1 

I 

1'/ElCIIT (I<C) INC. PACI<ACINC & ACCESSORIES I 

10° - 35°C ! 3 . 4 

CI\PACITY 
64k Lntal. Z}k for 

FORMAT r· ,~ l<A GII)'JG ACCESSORIES INCLUDED boot"trap HOM and work 
space. Cenci' ' ... 60k of RAI·1 is BBC Microcomputer tube operating I lvm part polystyrene in cardboard carton User Manual available for Ll user progr~1~1 and the 

syslem environment I 

;;elected lanquar I Econet/Tube ROM 
- ------ ' I -

SPEED (operati r1g f>equ:ncy) INSTALLATION r--· DRI\WlNC NUHOER APPROVED FOR PRE-PRODUCTION RELEASE 
Uus speed 3 Mbytes/ By dealer or user plug in . I APPENDICES 

3MHz Cl nck 6~• ;',' I 008,000/ E ~ £. Note: ROM to be fitted in BBC :::=... ._ r-· I • , t' :f~ SE'rond I None 
computer 

I 
ISSUE I 1 I I _!...-© COi ·,: .. ----- B) , 

14.83 1 I I ACO~N CQtJi: _) i ,_, ·" :... ' . ·- 1 
productS are subJect to improvement and modification, th1Q 

speci fi cation may change with0ut_pr1or notice and no responsibility is 
acceoted for anv errors or om1ss•ons . 

I 
DI\TE 

FllllM C<;<;llr. 1 1n ? n> 



-\rO'I \ [' <JI1f'U11 r,r, : lc •. [NG I N[[r!I NC I Nf Or!H/1 T I ON SII[ET 

- ) 
E C::·Ui::' ~·v1EI'\!T ! ~EIGHT (•r·cn) ~/l OTH (mm) FRO~I: c~~_gz 
SECOND PROCESSOil - ZBO 1 70 210 r;/ PROJECT LEADEr! 

,. 
OR:::>ER CD:.::: PAr!T NUI·IB[r! I DEPTH (mm) t111 fEr! IAL TO : 

~--
ABS injection moulded CUSTOIIEr! SERV I CES 

AI'\C 04 009,000 1 350 plast i c SALES 

I COLOUR 

ACCOUNTS 

FUNCTION CONSTr!UCT I ON R & D 11ANAGER 
CHIEF ENGINEER 

Provide exlra processing power, i . e . fasler operation of programs and more 
\ BBC computer cream 

Moulded top and bottom Lo PRODUCT SERVICES 
user memory for the BBC Microcomputer . CP / N' compatibility . match BBC computer CROUP LEADER 

prof il e 

I 
OP~Rll. TES WiTH (Perip:-.e>als) I CONTROLS (Switches, pots., keyboards) 

BBC Hi crocompuler I· lode 1 B 1·11 th Econet / tube ROI·I fit ted plus Random Access 
On/off switch Filing System (e . g . DFS) . 

I 
j SIMILAR EQL'IDHENT I IND ICATORS (Meters , lamps, readouts, audi bl e) 

I 

I 
Second processor 6502 - ANC 01 j None 

I 
j 

I 
SIGNAL CONNECTIONS (V,A. ,Z, Baud ra tes , freq uencies , conne cto r t ype) MAXJR COMDQr·ENTS I 

Plas ti c case, internal power supply . Filled tube connection cable. I 
PCB ca r rying : Tube ULA , ZBOB, B x 64k DRAMs, Bootstrap ROM and other I 40 way flat ribbon cable to BBC Microcomputer tube connector 
components. 

DESCR IPTI ON CF OPERA TJON I POWER JN (V , .!l, , \·l , llz , Conneclor type) POWER OU T (V ,A,W,Hz , Connector Type) 

lhe CPM ope rating system is loaded via the BBC computer from the 1 240v AC, 50Hz None 
fi l i ng system. 

lhe ZBO performs all user program processing, Vlhile the BBC computer i APPROVI\LS (BS,FCC ,CSA , UL ,VDE ,BEAB) GUARAI--JTEE 
ca r ries out , via the Tube, all input and output functions . I None 6 mont hs 

I OPERATING TEMPERATURE ( '{:) 
WEICHT (I<C) UNIT ONLY 2 . 0 

I 
WEIGHT (KG) INC . PACKAGING & ACCESSOR IES I i 10° - 35°c 

2 . 2 I PACKAGJ::t!_g C.APACITY FORMAT ACCESSORIES INCLUDED 

64k RAH pl us Bootstrap ROM. ROM BBC Microcomputer tube operating l Two part polystyrene in cardboard carlon User Manual 
appea r s only when requi red, leavi ng syslem environment Econet/Tube ROM 
a ll RAf·l useab 1"' rs v. ,I i.- ' ; < .... f~ ...... - .-:. ,.( ,_, ~, ·-: I :. , r 

5PEEO ( ope ra t ing f>equency) INSTALLATION I Dr!AWING NUMBEr! APPROVED FOr! Pr!E-PRODUCT ION REL EASE 
Bus speed 21·1 bytes/second I APPENDICES By dealer or user plug in. 
6MH z c l ock Z8US Note: ROM to be fitted in BBC •CP/M is a registered trade 009 , 000/E CH . ENG 

computer I mark or Dlgilal r!esearch Inc . 
ISSU[ I ;., I I j © CCPYRI::;HT \9 83 I Second Processor ZBO 

Appendix , , .._ I , 1- • L_ I :_.1, 

are cnrrec t ou t as Rroducti are subj~ct tc improvement and modificAtion , LhiD 
s~~~~ [~Sa~~~n -~~Y-~-~~~e- ~i ~~?~!,e~ :o r notice and no responsibility is 

DATE I 4 . 83 I I I 'ACO::l.N rQ\11cuTFP.S ' -" 

I 
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' ) ) 

~ 

) 
.-' 

E 0Ul~~v1::"-J T ' r HEIGHT (m:n) \•/10 111 (mm) rRo~~=L~-,- -- ~-
I - :!" . 

PRES ] EL ADAPTOR 1 7o 210 ~ PROJECT LEADEn 

I 
OP.:JEf< CD:JE PAI<T NUI·IBER DEPTH {mm) ~IAT ER IAL TO : 

! 350 AB S Injection moulded C.USTOMER SERVICES 
ANE I!JZ 015,000 plastic SALES I ACCOUNTS I 

I 
CONSTRUCTION R & D MANAGER FUNCi ION 1 COLOUR - - --- CHIEF ENGINEER 

Interfaces a BBC Microcomputer to any Brilish Telecom attached BBC Computer cream Moulded top and bottom PRODUCT SERVICES 
1200/75 baud dial-up syslem (e .g. Prestel, Micronet, Telecom Cold) . Brown l abel to match BBC Mi crocompute CROUP LEADER 

I profi le 
- : 

OPER:1 TE S WITH (Per ipr,2>a ls) CONTROLS .(Switches, pots., keyboards) 

Any GB C ~licrocompuler ~lodel "B" with 1. 2 MOS or later issue. Mains on/off switch on rear panel 
I 
I 

:! 
SI:V.ILI; R EQL!IPtv'.fc~ ,!.I_ INDICATOP,S (flleters , lamps, readouts , audible) 

Tele~ext Adaptor (ANE 01) Loudspeaker monitor during call set-up 

' 
I 

t 

:I 
MAJO;:;~ COt-IIPOI~ENTS ---' SIGNAL CONNECTIOi'IS (V ,A,Z, Baudrate s , frequencies, connector type) 

Two ~art plastic box containing PCB carrying modem, auto-dialler, 
Cable to 5-pin domino plug (RS423 interface) R523Z interface, 'phone line interface and power suppl y. Meta l access 

prev~ntion plate ca rrying loudspeaker assembly . Cable to new telephone jack (telephone conneclion) 
'I 

I 
i 

DESC Rj JPTION OF O?ERA. TIQN POWER IN (V, A, 1·1, Hz, Connector type) POWER OUT (V,A,W,Hz, Connector Type) 

Call~setup and auto-dialler fully computer controlled . A 1200/75 baud l240v, 50Hz , 1 Ow None 
mode1 interfaces to the RS423 serial port on the BBC Microcomputer and 13a moulded plug 
to t~e telephone line via the telephone line barrier. All data 

! APPROVALS (BS,FCC,CSA , UL, VD E,BEAB) proc ssing is pe rformed by software including the downloading of GUARANTEE teleqoftware fil es from Mi c r one t 800. I Oritish Telecom appl ied for. Complies 
I 6 months 

with BS415 Class 1 

I I OPERATING TEMPERATURE ( 'C) 
WEICHT (KG) UNIT ONLY 1. 5 

110° - 35°c 
WEIGHT (KG) INC. PACKAGING & ACCESSORIES 

1 . 7 I 

I C.4PAQI T Y FORMAT PACKAGI~G ACCESSORIES INCLUDED 
I I Two-part n•oulded polystyrene contained User Guide 

N(A I C. C.I.T.T. V23 1 within cardboard s l eeve Pres tel Filing System (PFS) ROM 
i 

~ 

S?EEof ( operating frequency) 
I 

IN STALLATI ON i DI~AW INC NU~IOEI1 APPROVED FOR PRE-PRODUC TI ON REL EASE - --, 
1 APPEf'JOICES 1200 ibaud receive By deale r as ROM and poss ible i ----- 015,000/E 75 baud transmit MOS update required within j None ;, CH . ENG . 

I -
I BBC Microcomputer ISSUE I A I I I © COP YR IGHT 19 B3 ! ; I 

are cor r ect but as product§ are subj~ct to improvement and modifi cat ion, lh1 D 
speci~ication may change withQut .p rlor notice and no responsibilit y is 
~~cep~ed for any errors or om1Ss1ons. 

DATE I 5.83 I I I ACOC<N COMPUTERS LTD .' 

F01111 ISSUE 1 10.2.83 



6.4 PRESTEL RELAY PROTECTION 

The dial relay (RL3) in the prestel adaptor is prone to damage if 
the adaptor is not connected to the phone line in conjunction with 
the methods and regulations followed by British Telecan or any 
other connecting COfllt'Xlny. 

This relay has bee n known to have bee n damaged by s urges from the 
phone line . However, if the line has been installed by British 
Telecan then the adaptor should normally be safe fran surge s since 
a suitable arrestor will have been fitted. The surge arrestor is 
f itted in the line jack unit which is used to t e rminate the 
incaning phone line. This typ8 of line jack unit, known as the 
"1T1aSter", is needed only by the cormecting company and generally is 
not cannercially available. 

There is also another type of line jack unit knO\vn as a "secondary" 
unit. Thi s unit can only be used as an extension unit in a circuit 
where a "fTl"l.Ster" already exists. 

Since all genuine phone inst3.llations will have been carried out by 
Br itish Teleccxn or another connecting canpany the user will not 
under normal use experience problems with line surges. 

Acorn will not there fore conside r 3.ny warr3.nty claims for prestel 
adap tors which have teen damag•=d through improper connection to the 
phone line. 
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~ * Optimum graphics ·spark'lnkJet * Minimum moving parts * Virtually noiseless 

oA~ 
~~p : h(S'~ 
~;-V 

* 50 lines per minute * Single dot addressable * Bi-directional * 800 dot horizontal 
resolution 

The JPI is a nc \llpact 'spark ink-jet' printer using the I y t 
dry- ink printil ._)t:echnology for fast, clean, virtually nois._ Jss printing . 
The printer is suitable for both personal and business use and has all 

the advanced features normally 
only found in much more 
expensive machines. All 

printing is logic-seeing and 
bi-directional and can be 
executed in normal. double 
height, double width and 
underlined characters. The 
high resolution graphics 
are easily available and have 

a horizontal resolution of 110 pixels per inch and a vertical resolution 
of 216 pixels per inch. All printer functions are controlled by the 
Printer's own microprocessor which can hold a complete screen of 
information at a time in its memory. This means the user can release 
the information to the printer instantly and continue using the 
computer whilst the screen contents are printed . 
Tile 'Spark-jet' 
The heart of the JPI printer is an advanced serial-matrix 
printhead . Electronic impulses fire minute particles · 
of the carbon rod at high speed through a 7 x 7 
dot matrix producing very high-quality lettering 
and graphics. There are no moving parts 
within the head itself which dramatically 
reduces noise and improves reliability. 
Character set 
The JPI has a 96 ASCII character set 
with 8 different national variants, 
each available by sending the 
appropriate control code to the printer 
Character Spacing 
The printer has several modes these include 80 columns (1/10" 
spacing) 96 columns (1/12" spacing) 132 columns (1/16" spacing) 
Each character is printed in a 7 x 7 matrix. 
vertical Tabulation 
The vertical tabulation can be set to either 1/6" or 1/8" or i5 

" 

( 

"'-~_;: 



actual size 

Width : 15.36 in (384 mml 
r----------....., Depth : 9.92 in (248 mml 

T 
l 52 
Ill 
I 

113 
·nm 

1 r c::..-=:J , . 

l 
\ 

I 

Weight: 11.44 lbs (5.2 Kgl 
Electrical Characteristics 
Voltage: 100,115,120, 220,240 
Frequency: 50 or 60Hz 
Power consumption : 35 watts 
Operating Environment 

I I 15.36 in-384 mm .,J I Operating temperatures : 5°C to 40°C. 
~. ----------...:.J. Relative humidity: 10% to 85% 

1 

Interfaces 
An 8-bit Centronics parallel interface with data strobe, busy and 
acknowledged handshaking is fitted as standard . 
Paper 
Maximum Width 12in. 

) ) 
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) ) 
r 

EOUI='Iv1E"-!T 
l 
! HEIGHT (men) vi!DTII (mm) 

1)) 

FROI•1: TO .9C-Ohl-o.J 
SINGLE DISC DRIVE 

ORDER CODE PAR f NUI·IB[f1 

90 

DEPTH (mrn) 
~--

HATERIAL TO: 

1 AND 01 I 003,700 ! 240 I Aluminium I 

COLOUR . 

CUSTOHEI1 SERVICES 
SALES 
ACCOUNTS 
R & D t~ANACER 
CHIEF ENGINEER 

FUNCTION CONSTRUCTION 

2 piece folded metal PRODUCT SERVICES 
OBC compuler cream assembly, secured by CROUP LEADER 

1 pa1nled scre"'s , 4 rubber feet 

f----------------------------------~ COI'JTROLS (Switches, pots. , keyboards) 

Provide program and data storage for BBC Hicrocomputer 

OPERATES INITH (Peripr.erals) 

PROJECT LE.l\DEfl 

) 

f------------,'-------------1 
SIMILAR EQU]Df,1ENT r INDICA TORS (flleters, lamps, readouts, audible) 

8BC Nicr ocompuler Models B (ANB 03 ) with disc inlerface 
and Model B (AN8 04 ) wilh disc and net interface 

None 

Dual disc drive (AND 02) 

MAJOR COMPOI~E:-.!TS 

' I 

i 
i 

Drive active LED on drive front panel 

SIGNAL CONNECTIOI'-15 (V ,r:>.,Z, Baudra te s , frequencies, connector type) 
One full height, single sided , single track density (48 TPI) 
5t inch floppy disc drive; i.e. 1 diskette su rface I 34 way flut ribbon cable with IDC socket to plug on to Model B disc interface 
Fitted connection cables I connector. Standard mini-floppy interface. See appendix. 

DESCRIPTION OF OPER.'l.TION I POWER IN (V , .~ ,\·I, IIz,Connec tor t ype) POWER OUT (V,A,W ,Hz, Connector Type) 

Files are loaded and saved to and from the BBC Microcomputer under 
control of the Disc Filing System ROM and the 8271 disc controller 
chi p in the Microcomputer. A catalogue for each disc su rface is 
maintained by Lhe OFS on lhe first two sectors of that surface . 

!
Power cab l e to connect to Model B disc power 
socket on St~PS. 5v DC@ 500mA, 12v DC @ 750mA 

' 
! APPROVALS (BS,FCC ,CSA , UL,VDE,BEAB) 

! None 

None 

GUARANTEE 

6 months 

WEIGHT (KG) UNIT ONLY 2 . 04 I OPERATING TEMPERATURE ( 'C) 
j 

10
• _ 

30
.C WE ICHT (KG) INC. PACKAGING & ACCESSORIES 

~-----------------------------,,S--f-----------. --. --------------~ 2.2 
o t s.e.ctorfd , s1m1lar to IBM 3740 - ·- - -

Cll.PACITY FUKMA PACKAGII')-IG Cardboard carton with ACCESSORIES INCLUDED 
40 tracks, 10 sectors per track 1 . . preformed cardboard to 

100 Kbytes formatted 256 data bytes per sector j conta1n the d1sc_un1t . Plus any packaging in 
Lhe dr1ve as del1vered from vendor . 

DFS Manual 
Utilities diskette, 40 track 

I 
INSTALLATION I -

, APPENOII-ES 0111\W JNG NUMOUl AP PROVED r'OR PI1E-PI10DUCT ION RELEASE 
Dealer or User . Check dn ve j - ,r-) J 

characteristic links on keyboard . 1 . Slandard mini-flo 003, 700/E ~~H. ENG 
are correct and remove any packag1ng I . L f · d t -1 ppy - 1---,-----~-,::;=----....;;=---

SPEED (operating frequency) 

Data rate 12) kbits/second 

in drive 

1 

Hl cr <.Jce e a1 s ISSUE I 1 j j J © 
· I t---! C COPYRIG~T IS83 

Alphabe ti c issues to be rega rded a~ _provisional information . Numeric issues DATE l 10 . 82 l I I 'ACOrl.N COMPUTERS L 'C., 
are cnr rect but as products are SUDJect to 1mprovement and mod1f1cat1on , Lh1 ~ 
s pec1f1cat1on may change w1thout _pr1or notice and no responsibility is 
:ccepted for any errors or om1ss1ons. r-nn 1A T rr• •r .. 



) r-__:__":_:__ 
ES:•ui= '-1E"-JI 

40 Track Disc Drive Utilities Kil 

ORDER CODE PART NU~1BER 

ANJ 02 003,601 

FUNCTION 

To supply necessary operating instr•;ctions and soft"are utililies tu 
disc drive users. 

DP"Rll "TE~ W!""'H (f:erip~.:r als ) 

BBC 40 Track Disc Drive 

SIMiLAR EQU? tviE'~T 

80 Track Disc Drive Utilities Kit 

MA]OR C0tv1P~"!E"'TS 

40 Track Utilities Disc 
Disc System User Guide 

OESC"<JDTJCJN OF QPE"'.~TICJN 

N.B . These items are supplied with 40 track BBC Microcomputer system -- disc drives purchased from i•. corn Computers. 

CAPACIT Y FORMAT 

N/A N/1\ 

SPEE D (operating freq..,ency) INSTALLATION 

N/A User 

' 

arr~ cr•rrect_ but as p:--oduclS are s•JiJj~Cl ls F":1~r o .. e~r1t.~~l and ri•O d lfJ ~· allort. 
·speclflc,a~ion may change w1thCJul_pr1or notlce and roo responsltlllJly 1s 

ENGINEERING INFORMATION SHEET 

) ) 
II 

~0-, ,._;er J: HE!G~-n (rr-n) vllDTH (mm) FRO!pa_ ! C.l ""-
i 15 i50 PROJECT LEADER I 
! 
1: DEPT H (mm) MATERIAL TO: 

CUSTOMER SERVICES 
' 210 N/A SALES 

ACCOUNTS 

COLOUR CONSTRUCT JON R & D MANAGER 

I 
CHIEF ENGINEER 
PRODUCT SERVICES 

N/1\ N/A GROUP LEADER 

CONTROLS (Switche~, pots., keyboards) 

i N/A 

INCIC~; :J=<. S (Meters , lamps, readouts, audible) 

-
N/A 

SJ:::;NAL r::O~JNECTIONS (V ,D.,Z, Baudrate s, frequencies, connector t ype) 

I· 
i N/A 

l 
!• 
I 

I POWER 1'1 (\',A.,\·I,Hz,Connector t);:>e) POWER OUT (V ,~. , v~1 , 1-iz, Connecter Type) 

t· 
I 

N/A N/A I 
\ 

APP~D':ALS (BS,FCC ,CSA, UL,VDE,BEAB ) GUARANTEE 

N/A 6 months 

OPERATING TEMPERATURE ( 'C) 
WEIGHT (KG) UNIT ONLY 0.170 

; 

I 
N/A 

WEIGHT (KG) INC. PACKAGING & ACCESSORIES 

0. 340 

PACKAGI'rG ACCESSORIES INCLUDED 

Cardboard Stiffener 
Sh rink Wrap None 
Jiffy Oag 

I DRAWING NU~1BER APPROVED FOR PRE-PRODUCTION RELEASE 
APPE"J::.>!CES 

ll 
003,601/;; ~~ CH . ENG . 

N/A lSSUE l 1 T T 
j C i~~~=:_::;::~::"~~B!:::o.s ~ -;:- _ DATE 12.83 I I 

t til s 



I 

ECiUI"'' --1 E"-! T 

DUAL DISC DRIVE 

ORDER CODE 

AND 02 

FUNCTION 

PART NUI·IBEfl 

003,900 

Provide progr am and da t a s torage for BBC Microcomputer 

OPERATES WiTH ( Peri p~. erals) 

BBC Microcomputer Mode l s B (ANB 03 ) with disc interface 

.;( QR '\ C' OIWUT[P. S t lc•. ENGINECRTNr. JNrOI1HAT TON SI IEET 

terface 

I HEI GHT (rn:n) 
I 
I 

90 

I 
I DEPTH (mm) 

240 

COLOUR 

BBC compuler cream 
painted 

)· 

WJDTII (mm) 

155 

HATERIAL 

Aluminium 

CONSTflUCTION 

2 piece folded metal 
secured by screws 
4 rubber feet 

CONTROLS .(Switches , pots., keyboards) 

N ~,one 

) 
FRO~I: \.C..~~ 

TO: 

CUSTOMER SERVICES 
SALES 
ACCOUNTS 
R & D t~ANAGER 
CHIEF ENGINEER 
PRODUCT SERVICES 
GROUP LEADER 

PROJECT LEADEil 

· .. ) 

j SIMILAR EQUJD1-1ENT IND ICATORS (Mete rs , lamps, readouts, audible ) 

Single disc dri ve (AND 01 ) I Drive active LED on each drive front panel 
i 
' 
j 

MAJOR COMPOI\JE~TS I SIGNAL CONNECTIONS (V,JJ.,Z, Baudrates, frequencie s , connector t ype) 
Two slimline double sided , double track density (96 TPI) 1· 34 way flat ribbon cable with IDC socket to plug on to Model B disc interface 
5t inch floppy disc drives, i.e. 4 diskette surfaces 
Fitted conneclion cables I connector . I Standard mini-floppy inte rface , see appendix 

I 

DESCRIPT ION OF OPEP.A TION I POWER IN (V,.~ ,I·I, H z , Connector type) POWER OU T (V,A ,W,Hz, Connector Type) I 
Files are loaded and saved to and from the BBC Microcomputer under I Power cab l e and connector Mode l B disc None 
control of the disc filing system ROM and the 8271 disc controller I power socket on SMPS , 5v DC @ 620mA , 12v DC @ 1200mA 
chip in the Microcomputer. A catalogue for each disc surface is 
mai ntained by the DFS on Lhe first two sectors of that surface. I APPROVALS (BS ,FCC,CSA , UL,VDE ,BEAB) GUARANTEE 

I None 6 months 

I OPERATING TEMPERATURE ( "C) 
liEIGHT (KG) UNIT ONLY 2.6 

j liEIGHT (KG) lNC. PACKAGING & ACCESSORIES 
j 10 - 30"c 

2 . 9 
Soft sectored similar to IBM 3740 

CO.PACITY FORMAT I PACKAGI~ Cardboard carton with ACCESSORIES INCLUDED 

200 Kbytes formatted per surlace 80 tracks per surface ) preformed dardboard to contain the disc unit. 
·1 Plus any packagi ng in the drive as delivered DFS Manual 

i.e . BOOk total 10 sectors per track 
Utili ties diskette, 80 track ?S,; rl:>r:> hv~P« nPr ·" • from vendor . 

I 
SPEED (operating frequency) INSTALLATION ! DflAWING NUMf:J[fl APPROVED FOR PflE-PRODUCTION RELEASE --- APPENDICES Dealer or User. Check drive ! Data r ate 125 Kbits /second characteristic links on keyboard I 003 , 900/ E ~ j 1 · Standard mini - floppy G l. PIG. 

are correct . Remove any packaging 
lSSUE T I I I © COP YRIGHT 1983 --in drive ~ inlerface circuit 1 

arP. co rrect but as rrocl11cts are sui:Jject to improvement and modil'ic<~tion, L111:. 
spec ification may change without.prlor notice and no responsibility i s 

~nntPrl fnr ~nv Prrnrq nr nm1QQ1nnq 

DATE l1 0. 82 1 I I '/JCORN COt--1PUTEP.S LTC . 

l"nRM T<;<; ll l" 1 1n ? n\ 



~ ~~!-1:'. .• . ENGINE[.RJNG . INIORMATION SHEE T 

) ' 
-· .)... 

!/ He-·r,_c ' ) E ~ ·-: ;::-• ,, :: ..,_ - ·: ~:....::: t ~rr · -n \~lOTH ( mm ) FR011 : A~ "t=: v rA;-e.J :·---

! 15 150 80 Tr ack D1sc Dr i1e Utilit i es Ki l I' PROJECT LE ADER 

CJ =<. :JER CC' : ::- PA RT NUHBER : DEPTH (m'T• ) MATE RI AL TO : 

210 N/A CUS TOMER SERV I CES 
At\ J 03 003 ' 602 SALES 

ACCOUIIi TS 

F UN::Tl ·J~ COLOUR CONS TRUCT ION R & D t~ANAGER 

I 
j CHIEF ENGINEER 

To suppl• necessar• operating inst ructions a nd software ulilities to I N/ A 

PRODU CT SERV I CES 

N/A GROUP LEADER 
di sc dri•~ users . 

I 

OC ER!:. -r =- ~ \'. !T~ ( " e ~ l ~·~· er c l s ) I CONTROL S (Switches , pots., keyboa rds ) 

BG C Dual 80 Tr ack Di sc Dri ves i 
i N/ A 

SltvdL_A R E ':1 ·_,: p k·~ ~~ I ! INDICATCiP,S (tv'\eters, l;; mps , readouts , audi ble ) 

40 Track Di sc Dr i ve Uti lit ie s Kit 
; N/ A 

-

I 

i 

MAJOR COM::JO'.JEr-.:TS ; . SIGNAL CCJNNECTI0'~5 (V , t::..,Z, Baudra tes, fre quencies, connector t ype ) 

80 Track Utilili es Di sc I 
Disc System User Guide \ N/ A 

i: 
t· 
I 
!. 

DESCRIPTION "F Q ;:o ;::c~t> TION l POW ER IN ( V, .II, \·/ , Hz , Connec t or t ype ) POWER OUT ( V ,A,W,Hz, Connector Type ) 

~ 
N. B. These it ems a r e s upplied with 80 track BBC Microcomputer s ystem i N/ A N/A 
-- di s c dri ves purcha sed from Acorn Computers. ' ~ APPROVALS (BS,FCC,CSA, UL,VDE,BEAB ) GUAR ANT EE 

r N/ A 6 months 

OPE RATING TE MPERATURE ( "C ) 
WEIGHT ( KG) UNIT ONLY 0.170 

N/ A WEIGHT (KG) I NC . PACKA GI NG & ACCESSORIES 

0 . 340 

CAPACITY FORMAT PACKAGI~G ACCESSORIES INCLUDED 

Cardboard St iffener .. 

N/fl N/ A , Shrink Wrap None 
Jiffy Bag 

!:PEED (operat ing frequency) INSTALL ATI ON I DRAWI NG NUMBER APPROVED FOR PRE-PRODUCTION RELEASE 
I APPE NDICES 

003,602 I;:! I 

CA-...~ N/A Us er CH. ENG 

ISSUE T 1 T II N/ A 1 I (0 -:JC··· - ,,.......,.,. 1"8 3 

DATE l z . s3 I I 1 ~ ~c -=- ~~,! _jc c.~!v'!P :~-r c:::: s ~ "T:- .. 
a•·e cror recl bu t as ~roducls are subject lc inopro•en.ent arod rnodi f ication , Uus· 
~~;:~~f!:Sa ~~~n~~~Y~S.!~~2e ~~i~~?~!, ~~ ~o r notice and no r esponsib i l it y" is- .1 rnP.r., 1 c; c;rrr 1 1n ? 1n 
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2 • 5 DISK DRIVES APPROVED BY A(X)RN: 

The following disk drives are approved by Acorn for use in their 
Disc System products for the BBC Microcomputer and Eurocard 
Systems: 

40 Track, Single sided, full height: 

Tandon TMSl00-1 

Shugart S\405 ( When rrodified as per Shugart Euroregion 1 
technical memo 24/1/83 ) 

Olivetti FD501 

40 Track, Single sided, half height: 

Astec TC/FD55A(l)/S/110 - Astec cased Teac drive 

80 Track, Double sided, full height (Eurocard Systems): 

YE Data YD280 
Tandon TMSl00-4 
Olivetti FD592 

80 Track, Double sided, half height (BBC micrOC<Xtlp-lter): 

Mitsubishi M4853 

This list is only intended to indicate the drives we have tested 
arrl approved arrl that may appear fran tirre to tirre in Acorn 
product. The list should not be considered as recanrendation or 
approval of any product marketed by any third party, nor shoold any 
omission be considered to indicate any prejudice to any product. 



' ~ :-!: 

) 
r-:-_ .. ·:= · .-1~'\J; t_ _..._~ 

) 

JP101 Printer 

OR:JER CODE I PART NUMBE R 

AJP 01 I 003,014 

FUNCTION 

Dry ink , spark ink jet printer. Full ASCII character and graphics 
capability. 

·~:; ... ENGINEERING INFORMATION SHEET 

1-1ElSHT (.,.-~) 

i 113 

,! DEPTH (mm) 
I 

248 

' 
'COLOUR 

Black 

) 

1-llOTH (mm) 

384 

MATERI AL 

Pl astic 

CONSTRUCTION 

FRON : r+ic~ v-- ~., r,.... : <>./. 

TO : 

CUST OMER SERVICES 
SALES 
ACCOUNTS 
R & D MANAGER 
CHIEF ENGINEER 
PRODUCT SERV I CES 
GROUP LEADER 

PROJECT LEADER 

oP!::C<..!IT E 5 WlTY (f'eripr.erals) I CONTROLS (Switches , pots., keybo ards) On line/Local switch 

System Versatile Interface Board. Acorn Atom with printer interface . Form Feed switch . line Feed switch. 
BBC Microcomputer (except model A) ! Power on/off switch . Intensity of print pot . 

I : 

ISIV·I' AR F Qu;;:: •,IF"-iT 

Sekoshia GP100 

~AJOR rQ~>..tl;::CN~~TS 

Complete printer 

[ --- -,o 
..._., ._. .... _ ' • I.J ....,. :::;:;::q ~ T!CJr'-4 

I 
' ·--•~ T' ·-N n-r 

I 
Dependent upon hardware and software being used in conjunction, 
For examples see: 

BBC User Guide 
V ie•1 User Guide 
System 5 Manual 
Atom User Guide 

CAPACITY 

1k printer buffer 

FQRM.A T 

Plain paper or 8 or 9 inch tractor 
feed paper 

I 

[ !'JCICA T·JRS (Mete r:; , !amps, readc;uts, audib le l 

I LEDs for : On/Off local Audible startup and error warning 

l 
i 

I 
I 

I 

Error 
Ink 

51GNAL •.:ON'~ECTIONS (\f ,A,Z, Baudrates , frequencies, connecto r type ) 

36 way Delta 
Connector to standard Centronics format (8 bit data , data strobe, busy and 
acknowledge included) 

P:J'NEH. IN (V,A,\·I,Hz , Conne-:to r ty;::e) PC·'NER ,Jt_~T (V ,A,V.J .:-:z, Ccn-,~c~ar T yp~) 

240v . SOliZ. 35w . moulded lead None 

l APPRCJIJAI S (BS ,FCC,CSA , UL, VDE,BEAB) 

1 To BS415 1979 

GUAH.ANTEE 

6 months 

r OPERA.TING TE i'-1PEH.ATURE ( 0:) 

5 to 40 

PACKAGI:-,JG 

Cardboard box 
2 x polystyrene end pieces 

WEIGHT (KG) UNIT ONLY 5 . 2 Kg 

WEIGHT (KG) INC . PACKAGING & ACCESSOR IES 

ACCESSORIES INCLUDED 

Manual. 
Dust cover 
10 x ink jets 

Connector cable 
Paper roll holder assy . 

) 

SPEED (o pe rating fre::;u:r.cy) 

50 lines/minute 

I INSTALLATION 

User 
t:;P;:>O:'.J:JICES DRAWING NUMBER I APPROVED FOR PRE - PRODUCTION RELE ASE 

003,014 / !! 1 ~ ' , ')'---,__ 

83 characters/ second ~ u ~ CH, U<C 

ISSUE I 1 l l C.JPVRl;:;'-11 I :; 9 3 L_ ________________________________________ L_ _____________________________________ ' 

Alphabet i c issues to be regarded as orovisional information . Numeric issues ., ~:::.J.:::".: CC'V~·_!TE~S _ 7 :. f DATE 111.2.831 }© 
a:-~ correct but as pr-oducts are suoJect tc 1rrprovement and mod1ficat1on, this'----------­
sp~~lfi~ation ~a) change ~ith9ut pr1or not1ce and no responsio1l1ty IS 
zcceptec for an~ errors or cmiSSlcr.s. r nF:.t r ~~; j;:-- 1n 7 a' 



I ;·· I '· ' 
J tf · · /~ ~~ i't 

~' ' ' . ' 
~f'O'I \ U'l!rU li:l ~r. I li •. ENGINEI.Il!NG JNI0111'11\TlON Sll[[l 

r (rr• cn) 

62 
--

PART NUMIJER DEPTH (mn) MAl ERIAL 

A_NF -93 (' I 003.980 I 1 ~ 
~-.·----- _______ __!., _______________ -+ '3 

-
FUNCt iON 

Prog!am and data storage on up lo C60 type audio cassette tape 

!I 
:I 

DPERij, 1ES WITH (Pe ri pherals) 
I 

BBC ~icrocomputer - all models 
Als~jother Acorn products and audio 

I 
I 

Sliyi!U:~.R EQU!Ptv'IENT 

NonJ 

use 

N. B. Type *TAPE on disc and 
Econet machines 

I COLOUR CONSTRUCTION 

I 

Top - 8BC computer 
cream 
Botlom - black 

Two part plastic case 
with battery compartment 
and carrying handle 

CONTROL S (Switches , pots ., keyboards) 

6 key mechanism for "pause", "play", "stop 
and eject••, 11 fast fon·1ard", "re~t-1ind" and "record 11 

Slider controls for volume and tone 

INDICA TORS (Meters , lamps , readou ts , audibl e) 

Record Level/battery level meter, (-20 to +3 dB) 

TO: 

CUSTOMER SERVICES 
SALES 
ACCOUNTS 
R & D MANAGE R 
CHIEF ENGINEER 
PRODUCT SERVICES 
GROUP LEADER 

Tape position counter with reset button 
65D mW loudspeaker for audible monitor 

I ~-----------------------------------------4 
MAJO~. CQroi\POI"ENTS I SIGNAL CONNECT IOI'-15 (V ,P. ,Z , Baud rates , f requencies , connec t or t ype) 

Casi1g, cassette mechanism, internal mains power supply, electronics on PCB~ 7 pin DIN for input/output/motor control (moto r controlled when plugged i n ) 
·' · Input signal range from -20dB to + 1 OdB ( OdB = 60mV R~1 S) 

Output signal 275mV RMS fixed (nominal) 
. 3.5 mm loudspeaker/earphone jack socket (mutes speaker when inserted) 

DESCf:!IPT!ON OF OPER.'l. TIQN 

Mpno 1
1
cassette recorder with ~otor control facility I 

POWER IN (V , A, \·I,Hz , Connector t ype) 

240v, 50Hz AC, 8 watts 

POWER QUT (V ,A,W,Hz , Connector Type) 

None 

Auto stop on play and r ecocd 
Fixed level audible monittr on record 
Vari~ble level audibl e monitor on playback does not affect signal to 
computer / · 
Also !useabl e for audio but no microphone facilities 

I 
I 

OR 4 x HP11 1 . 5 vOlt cells 

APPROVALS (BS,FCC ,CSA, UL, VD E ,BEAB) 

To conform to BS4 15 double insul ated 
mpot- Q!='"I\R ... ..,.,., , . ~ rnrnn 

OPERATII-.!G TEMPERATURE ( OC) 

GUARANTEE 

6 months 

WEIGHT (I<G) UN I T ONLY 1.6 kg 

I 
I 
l -10 to +45°C 
J 

WEIGHT (KG) INC, PACKAGING & ACCESSORIES 

i 
CAPAGI1 Y 
-----r 

1 . 8 kg 

FORMAT -- I PACKAGII~G ACCESSORIES INCLUDED 
Apprqx. 30 Kbytes/si de on C15 300 or 1200 baud computer user j Plastic bag Earpiece wi t h 3.5 mm jack p lug (to mute 
App r ~x . 120 Kbytes/side on C60 tape standard 1200 and 2400Hz , Polystyrene end pieces speaker) . 7 pin DIN to DIN l ead , Mai ns 

1 I Cardboard carton l ead, 2 core. User Manua l 
. I I 

SP EE D! (opera t ing frequency) INSTALLATION I DRAWING NUMBER APP ROVED FOR PRE - PRODUCT ION RELEASE 
t;75lcm/second -2~; to +3~; ! APPENDICES , 

Fast j fon~ard and reYii nd in 100 seconds User plug in ! 003,980/E C--<,.:._ ~ 
for C60 I No ne · T 1 1 1 1 

CH. ENG 

I I I SSUE © COPYR IGHT 19 B3 
Al pha?,'e t i c i ssues to be regarded a;;; .Provisipnal information. Numeric issues 1 DA TE 1 5.83 l 1 l ACOM.N COMPUT ERS 
are cr rrec t bu t as products are suoJect to.lmprovement and modification , thi s' 
spec1 1 ~cat1on may change >llthput .pnor notlce and no responsib i lity i s 

L TO . 

8Ccep ~ed for any errors or om1ss1ons . !="nOM f CCI I t'" "1 
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4.2 BBC DATA RECORDER CIRCUIT DIAGRA~ AND SCHEMATA 

The following pages contain various diagrams which may be of use to 
you. (Please note that at present we do not supply any spare parts 
for this machine). 

Page 
5.4.2.2 
5.4.2.3 
5.4.2.4 

Diagram 
Schematic diagram 
Wiring diagram 
Component layout 
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SCHEMATIC DIAGRAM MODEL: ANF 03 

SPEAKER 
4 OHM 

II RIP- .. . · - - - -- -- · ·- ~ I I ' ~~1 tl -------~ HEAD\d7., T R2J 68K 
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\ 
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NOTES : 

C29 
2n2 

l ALL RESISTORS UNIT ARE IN OHM. ( lK;\000 ; 1M•1.000K) 
2.ALL CAPACITORS UNIT ARE INMFO. UNLESS OTHERWISE SPECIFIED. 
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1.1 SYSTEMS 

Acorn have now ceased production of most of t~eir range of Eurocard 
based rack-mounting systems; however in keeping with our policy 
of continued support, circuitry information for the whole range 
is included in this manual. 

The most recently introduced in this equipment range, the SYSTEM 5, 
is supported by a comprehensive manual, the SYSTEM 5 HANDBOOK, which 
is available from Customer Service (Spares) using the documentation 
ordering procedure described in Section 1 . The SYSTEM 5 HANDBOOK has 
detailed descriptions of the various cards employed, as well as a 
discussion of 6502 machine-code programming and the organisation of 
Acorn Operating Systems. 

There are short technical manuals for most of the Eurocard range 
and these are also available from Custom3r Service; a price list of 
these may be found in Section 1 of this manual. 

Accompanying this introduction you will find a copy of our original 
sales leaflet on the systems. The information contained in this 
leaflet is not entirely accurate but it has been included in the 
interest of providing you with the most comprehensive information 
available. 
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ASCI I Ke yboard 

ORDER CODE PART NUt~BER 

ASH 60 000,013 

FUNCTION 

To provide ke yboard facility for user s of Acorn "Systems" 

OPERATES V'llTY (?eript-.erals ) 

Systems 2, 3, 4 and 5 

.;~:"'\ CCII·F'_!~ I P' : - ,, _ ENGINEERING. INFORMATION SHEET 

) ) 
i 
!! HE!G'1T ( rrTl) I WIDTH ( mm ) 

70 385 

-
[ DEPTH (mm) MATERIAL 

245 Plastic 

COLOUR CONSTRUCTION ---

Grey Moulded 

CONTROLS _(Switches, pots., ke)' boards) 

62 Non-locking long-life keyswitches (QWERTY format) 

) 
FR0~1: \.C(~' 

TO: 

CUSTOMER SERVICES 
SALES 
ACCOUNTS 
R & D MANAGER 
CHIEF ENGINEER 
PRODUCT SERVICES 
GROUP LEADER 

PROJECT L~ADER 

~!MILA R EQ - T d' I -~ ·- .. ·-·-·-· ·-· -~-· ·-------· ---- -· I 
None ! LEDs for: Power - I 

I Caps Lock 

I Shift Lock I 

MAJOR co•,P·:Jl·.Ji=':--:Ts I SIGNAL CON"JEC TIONS ( v ,t:..,Z' Baudra te s, frequencies, connector type) 
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62 key "Q'IER IV" keybo"d I All eoooectio"' y io 700 ~ of 20 ''Y e ibboo eoble teemi"'ted io 20 "Y heodee. 

I· 
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flag signal. This 8-bit code is fed down the 20-way ribbon cable to the .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
CPU card in the s ystem. !: APPRO\' ALS (BS,FCC,CSA, UL, VDE ,BEA8 ) GUARANTEE 

r 
j None 6 months 
I 

OPERATING TEMPERATURE ('C) WEIGHT ( KG ) UNIT ONLY 3.45 

0-3 5 WEIGHT (KG) INC. PACKAGING & ACCESSORIES 

CAPACIT Y FORMAT PACKAGI'rG ACCESSORIES INCLUDED 

N/ A 6 2 Key "QVIERTY" keyboa rd I Ca rdboa r d Box 
i 2 x e nd pieces ( polys t y r e ne) -----

I 
; 

r---------------------------+-------------------------_,1 
~-----------------.-------~----.---------------------~ 
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Sc an Time 8mSec User .. ~ ~ CH . El\iG 

li 
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.~ COR :\ COI·IPU1[RS 1 fli. ENGINEERING INFOilMATION SHEET 

) ) ' ~ ~ 

EQUIPME"!T HEIGHT (rn~n) WIDTH (mm) FROM•j_j;! 
SYSTEI-1 SF 215 495 ~ PROJECT LEADER 

(/ 

OR:JER CO!JE PART NUNBER DEPTH (mm) ~1ATER IAL TO : 

ASH 56 000,056 318 
CUSTOMER SERVICES 

Steel/Aluminium SALES 
ACCOUNTS 

FUNCTION COLOUR CONSTRUCTION R & D MANAGER 
CHIEF ENGINEER 

Econet File Serve r Blue Steel case frame PRODUCT SERVICES 
GROUP LEADER 

i 

OPERATES V'.'ITH (Peripherals) I CONTROLS (Switches, pots., keyboards) 

BBC Econet Packages I Mains on/off switch ~1onitor (Video) ~ Essential 
ASCII Keyboard 

I Sl:vi!L AR EQUJOiv1ENT INDICATORS (Meters, lamps, readouts, audible) 
! 

Systems 3, 4 and SA to 5E I t•1ains on/off L ighl 
I 
I 

MAJOR C0tv1PONENTS - '~ SIGNAL CONNECTIONS (V,A. ,Z, Boodco<e,, f ceqoeooie,, ooooeoLoc Lype) 

Frame including PSU and Backplane 16k RAM PCB 
CPU PCB Econet PCB BNC to monitor 
VDU PCB 2 BO track double-sided 5-pin DIN to Econet 
FDC PCB di sc drives I 20 w8 y heade r to keyboard 
32k RAM PCB 

DESCR IPTI ON OF OPER.'I. TION 
l POWER IN ( V, A, 1·1, Hz, Connector type) POWER OUT (V ,A,W,Hz, Connector Type) I 

Data sto rage and retrieval using Ec< · local networking system. I 11 5v AC 50/60 li z 1.0A None 
J 230v AC 50/60Hz 0 . 6A 

j APPROVALS (BS,FCC ,CSA, UL,VDE,BEAB) GUARANTEE 

I To BS415 6 months 

I \~EIGHT (I<G) UNIT ONLY i OPERATING TEMPERATURE ( 'C) 
i WEIGHT (KG) INC. PACKAGING & ACCESSORIES i 0-30 

! Cll.PACIT Y FORMAT !:: ,[I ,AG!r-,JG ACCESSORIES INCLUDED 
I 

BOO kbytes sto rage N/A j 2 part foam Econet manual System Utilities Disc 
i Cardbo<Jrcl hox System 5F manual Econet Lead 

I I 
File Se rver Disc 

SPEE D (operating 1 '' . : ~ncy) JNST ALLA TION I DRAWING NUMBER APPROVED FOR PRE- PRODUCTION - . - ! 
APPENDICES I 2 MHz User 000,056 / E ~~ i ()~ ---

j None 

i are cor rect but as product§ are subj~ct to imp r ovement and modification, th18 
tipecification may change withQut.prl or notice and no responsibility is 
- -- --L-~ ~-- --·· ----~~ ~- ~~~"~ ' ~~~ • 
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DATE 111.3. 1 
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1.1 ELECTRON - Introduction 

All information contained in this section, with the exception 
of the provisional publicity sheet, is issued in advance of the 
release of this product and is therefore highly confidential. We 
ask you to treat this information as priviledged and not to 
reproduce or otherwise disseminate it in any way. 

1 1 July s3 1 
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r"\~ 
~ 1.2 Provisional price and specification subject to change 

Specification 

Price 

Availability 

A C 0 R N E L E C T R 0 N 

1. The Electron has a 56 key full travel QWERTY 
keyboard with 10 user definable keys. All 
keys are software redefinable and feature 
single key entry for keywords. 

2. A full 64K bytes of memory is standard - 32K 
RAM and 32K MOS/BASIC interpreter in ROM. 

3. The BASIC language is identical to that of the 
BBC Micro except for a small number of hardware 
features. Software is upwards compatible to 
the BBC Micro and is loaded via a 1200 baud 
cassette unit with motor control. 

4. The CPU is a 2 MHz 6502 microprocessor. 

5. The Electron can eventually be upgraded via 
securely fixed expansion units to include 
such popular BBC Model B features as printer 
interfaces (RS 423 and Centronics types), 
analogue to digital conversion for games 
paddles, a ROM cartridge slot for VIEW 
Word Processing etc., as well as Disc Drive and 
Econet. 

6. Even with these expansion units the Electron 
will not fully match the BBC Micro specification. 

7. The Electron has all the BBC Micro graphics and 
text modes except Mode 7 and gives exceptionally 
high quality TV output through a PAL UHF connection 
or RGB colour monitor and has a built-in loud­
speaker. 

8. The Electron comes complete with an introductory 
cassette that demonstrates 15 example programs, a 
comprehensive user guide and free BASIC programming 
course book. 

Probably £199 inc. VAT. 

End of September 1983 direct from Acorn or from 
W H Smith and all Acorn Dealers. 

Provisional price and specification subject to change 

July 1983 
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3 .1 AOORNSJFT GAMES FOR THE ELECI'RON 

Certain Arornsoft garres for the Electron have a software bar to 
stop them from runnin:r on other machines. In scme cirmmstances it 
rray be useful to rerrove this bar, and this can be accanplished as 
follows :-

1 Attempt to load the program until the rressage "This program is 
only designed for the Arorn Electron" appears. 

2 List the loader program. 

3 Locate the line starting with an IF staterrent that includes the 
test shown above and delete it. 

4 Type RUN and continue to play the tape until the program starts 
autormtically. 

Note that whilst this will allow the garre to run, it does not 
necessarily rrean that the garre will be playable since most garres 
are likely to run too fast on other machines. 

SUITABILITY OF BBC SJFTWARE FOR 'lliE ELECI'RON 

Several of the Arornsoft packages produced for the BBC MicrocartpJ.ter 
can also be used with the Electron. 

Only OCPL, Graphs & Charts and Creative Graphics will run in their 
entirety, in addition to these, the following will run but will 
have distorted title pages: 

IDRD SFJ,)UENCIN3 
VDRD HUNT 
LISP 
SLIDINJ BlOCK PUZZLES 
QfESS 

MISSIN3 SIGNS 
TURTLE GRAPHICS 
DESK DIARY 
SN;)()KER 

FDRTH 
MICRarEXT 
PICTURE MAKER 
CUBE MASTER 

If you require any further information on the above, please contact 
Arornsoft Limited, on CAMBRIDGE (0223) 316039. 







3. 2 PCB CCMPONENT CHANGES FDR OIFFERENI' ULA 'IYPES FDR ELECTRON 

On same production sites, Electrons have been 
type of lJrA. These may be found in 
07-ALAOl-0100001 onwar~s, although Electrons 
with both typ::!s of lJrA. 

The two types differ in appearance as follows: 

fitted with a new 
units serial m.nnber 
are being produced 

l. Ferranti ULA: familiar assembly of chip in carrier as shown in 
the Electron service manual issue l, page ll. 

2. A.rerdel:!n UIA: the ULA is cover2d by a drop of insulating 
material and mounted on a carri2r which is directly soldered on to 
the Electron FCB. 

There are certain canfJOnent changes employed on the R:B which 
:::u-e due to the OIA changes and also because of a general re-work. 

The changes concerning the Aberdeen OLA are as follows; 

1. The Aberdeen ULA is soldered directly onto 
therefore does not require the 68 pin IC socket as 
Ferranti. 

the nain FCB and 
used with the 

2. A 74AS08 (IC 18) chip has been added to buffer the following 
signals; 

a) IC 1 Pin 49 Cu.:x:K 11-1 
b) IC l Pin 60 PHI our 
C) IC 3 Pin 6 NMI 

When a Ferranti OIA is used, these buffers can re by-passed by 
rraking links 8 , 9 and 10. 

3. Finally, a 4K7 resistor (R74) is fitted when using the Aberdeen 
lJLA. This resistor is not required for Electrons fitted with 
Ferranti lJI.As. If the c~sistor is ani tted it should not be r2placed 
with any fonn of wire link. 

4. ·rhese changes have r2quired the use of a new R:B which is now 
::l.t issue 6. 

This new UI.A is generally expected to be less prone to failure than 
previous Ferranti lJ[.A. Ha.vever, should the lJIA require 
replacem=nt, the simplest rrethod is to rernove all the solder fran 
the lJrA carrier pins where they _pass through the FCB. Once this has 
been done it is possible to remove the ULA on its carrier. We ar2 
investigating the availability of a s uitable tool or jig to as::;i.st 
with the removal of the new Aterdeen lJIA and will publish det.::1ils 
here as soon .qs they are avi'iilable. 
Ps Eor all repairs if any ~o.Drkshop does consider that this is 
beyond their "lbility the unit may be returned to the apfX)inted 
central service location as detailed in section 1.5.1.1. of Dlis 
rranual . 
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