
Appendix A: The BBC Disc Interface 

The BBC disc interface kit consists of 11 chips including the DFS ROM. The 
machine should be a full Model B, or have been suitably upgraded, and 
should contain either a 1.0 or a 1.2 operating system. 

The ICs required are as follows: 

IC78 
IC79 
IC80 
IC81 
IC82 
IC83 
IC84 
IC85 
IC86 
IC87 
IC88 

8271 
7438 
7438 
74LS393 
74LS10 
CD4013B 
CD4013B 
CD4020B 
74LS393 
74LS123 
DFSROM 

For an issue 3 board (the issue number is printed on the circuit board near its 
centre) the following connections should be checked. 

Pin 9 ofiC27 should be connected to pin 11 of IC78 by a short length of 
insulated wire, and the normal connections severed. This can be done 
directly by bending the pins up away from their connections, or more neatly 
by cutting pin 9 and also the track connected to it, and then soldering a 
length of wire between pin 9 and the left hand side pad (looking towards the 
back of the computer from above) of link S9. 

For an issue 4 board the blue connector on link S9 should be removed. 
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FAULT RESET 1 40 Vee 

SELECT 0 2 39 LOW CURRENT 
4 MHz CLOCK 3 38 HEAD LOAD 

RESET 4 37 DIRECTION 
READY 1 5 36 SEEK/STEP 

SELECT 1 6 35 WR ENABLE 
DACi< 7 34 iNDEX 

DRQ 8 33 WR PROTECT 
Ri> 9 32 READY 0 
W"R 10 31 fRi<'0 

. INT 11 30 COUNT 
DB0 12 29 WR DATA 
DB1 13 28 FAULT 
DB2 14 27 UNSEPARATED DATA 
DB3 15 26 DATA WINDOW 
D84 16 25 SS/PLO 
D85 17 24 cs 
DB6 18 23 INSYNCH 
DB? 19 22 A1 
GND 20 21 A0 

Pin 1: Fault reset Designed either for use as a reset signal to a drive after a 
write fault has been latched in the drive, or as a user-controlled output for 
selected uses. The logic value output by this pin is determined by the 
corresponding bit in the drive control output port register (see 8271 
command &7 A). In the BBC system this pin is used as a side select output. 

Pin 2: Select 8 Drive select output controlled where relevant by bits 6 and 
7 of drive specific 8271 commands. Signals on this pin and the SELECT 1 pin 
are mutually exclusive. 
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Pin 3: 4 MHz Clock Clock input. 

Pin 4: Reset Hardware reset input, forcing the abandonment of commands 
and putting the chip into a wait state. 

Pin 5: Ready 1 Drive 1 ready input signal. 

Pin 6: Select 1 Output set high to select drive 1 (see pin 2). 

Pin 7: Dack Input signalling the readiness ofthe DMA, sent in response to 
a DRQ signal. In the BBC system where a DMA is not used, this line is used 
differently. It is connected to the address bus to simulate an A2 pin (set high 
whenever SHEILA address &FE84 is accessed) and is used to signal a read 
or write to or from the data bus. The overall effect is to establish a data 
register at address &FE84. 

Pin 8: DRQ Output signifying a request for a data transfer to or from a 
DMA. Not used on the BBC system. 

Pin 9: RD READ signal input. Used in conjunction with the address lines 
A0, A1, and DACK to determine which register is accessed at each address 
(e. g. status or command registers at &FE80). Mutually exclusive with the 
WRsignal. 

Pin 18: WR WRITE signal input, (See pin 9). 

Pin 11: INT Interrupt output, connected to the non maskable interrupt of 
the 6502. Used in the DMA mode to signal the completion of a command 
and in the non DMA mode (as on the BBC) additionally to signal an FDC 
request to send or receive data on the data bus ( &FE84). 

Pins 12 to 19: Data bus, lines D0 to D7. Treated by the BBC computer as 
an 8-bit register at &FE84, to be read from or written to under the control of 
the RD/WR lines. 

Pin 28: Ground 

Pin 21: A8 Connected to the address bus, along withAl, and used to 
access the main registers. 

Pin 22: A1 See pin 21. 

Pin 23: Insynch Set high by the 8271 when it has synchronised itself with 
incoming data, by using the synchronisation zero bytes preceding each field, 
(see chapter 11). 

Pin 24: CS Chip select. The signal on this line should be high (inactive) 
when data is accessed in non DMA mode. On the BBC system this line is 
held high, and the actual input to DACK is the logic state of address line 
&FE84 ANDed with CS. 
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Pin 25: PLO/SS This input is set according to the type of data separator in 
use, the choice being between a single shot separator or a phase-locked 
oscillator, either of which must be supplied as external hardware, (see 
below). 

Pin 26: Data window This is an input derived from hardware external to 
the 8271, used to separate clock synchronising data and actual data from the 
raw data input from the drive. Only bit impulses falling within the data 
window (i.e. within the period when this line is high) are read as true data. 

Pin 27: Unseparated data Raw data input from the drive, from which the 
clock data and the true data must be separated. 

Pin 28: Fault Input from the drive signalling a write fault and causing the 
8271 to halt the current command, issue an interrupt and flag the error in the 
result register. This pin is not used on the BBC system and is tied to +5 
volts. 

Pin 29: WR data Combined data (i.e. composite of clock and true data) 
output. This is the data that will be written to the disc. 

Pin 38: Count This input is not used by the BBC computer, and is 
therefore held at +5 volts. (The 8271 allows track searches to be conducted 
in two ways. Firstly, by sending the correct number of STEP pulses on pin 36 
(q.v.) in conjunction with a direction signal issued from pin 37. The 
calculation of the number of pulses required is the responsibility of the 8271, 
based on its knowledge of the current track and that being sought. In this 
mode the COUNT output is unused. Alternatively, the STEP output can be 
held high by the 8271 until the correct number of pulses, user-supplied, have 
been counted on the COUNT pin, the user also being responsible for 
sending the appropriate step signals to the drive. This mode is selected by 
specifying the step rate to be 0 msec as part of the initialisation command to 
the 8271.) 

Pin 31: Trk 8 When the drive head is stepped outwards a limit is reached 
and a microswitch is closed, setting this line high. This is the position of track 
0. Failure to receive this signal after 255 steps forces an 8271 error condition. 

Pin 32: Ready 8 Drive 0 ready input signal. 

Pin 33: WR protect Set active (low) by the drive when the current disc is 
write-protected. 

Pin 34: Index Active (low) whenever the disc iadex hole crosses its sensor 
and used as a reference for sector 0. 

Pin 35: WR enable This output is used by the drive to switch its electronics 
such that the head writes to the disc rather than reads from it. 
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Pin 36: Seek/step Controls the stepping of the drive head, (see pin 30). 

Pin 37: Direction Output used in conjunction with pins 30 and 36, controls 
the direction of the drive head movement on stepping. A logic HI moves the 
head towards the centre of the disc, while a LO moves it towards the 
periphery. 

Pin 39: Load head Controls the loading of the head onto the disc surface. 

Pin 39: Low current This output signals that the head position is past track 
43. This is to allow auxilliary hardware or software to compensate for the 
different surface velocities encountered at the disc centre and periphery. 

Pin 48: Vee +5 volt power input. 



AppendixC: Drive Adjustments 

The drive adjustments required for different configurations of the system are 
relatively simple to make for anyone willing to try, but they will usually 
already have been made by the dealer if the drive was bought specifically for 
the BBC microcomputer. 

Up to four single drives or two double-sided drives may be connected to 
the BBC computer, and the settings of the internal switches within each 
must be slightly different. Each is connected in parallel via a 34-way ribbon 
cable to the disc socket on the underside of the BBC computer, and the 
cable should not be more than approximately four feet in length. The red 
tracer edge of the cable should be connected to pin 1 of the sockets at both 
ends. 

Drive connections 

If the drive uses the BBC power supply it should be connected as shown in 
figures 1(a) and 1(b). Really only one drive should be connected to the BBC 
supply (unless the drives are of the new low current consumption types), as 
more than that may place an excessive drain on the BBC unit. 

Within the drive the connections are as follows (see figure 1(c)). There are 
two IC sockets of relevance, and the positions of these will vary with the 
make of drive. They will usually be situated near the edge connector on the 
drive's circuit board, and will often be labelled. 

The final drive in the system should have a resistor terminator pack in 
place on the drive PCB. For a single drive system the pack should be in place 
on that drive, while a multiple configuration should have only one in place in 
the final drive. All others should be removed. The pack consists of a bank of 
150 ohm resistors, each terminating one of the control lines, and in some 
drives is similar to a small coloured integrated circuit (removable, unlike the 
other ICs). In other drives a series of switches or connections perform the 
same function, and should be switched to 'open' on all but the last drive. 

The second socket is the programmable shunt socket, containing an 
eight-way dual-in-line (DIL) switch, and the positions of the switches on it 
control the numbering of the drives. Each switch will be labelled, but 
different nomenclatures and positions will be used on different drives. 
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1. Drive power and switch configurations 

Figure 2 summarises these and the positions they should be in for the BBC 
system. 

The 'drive select' switches should be set differently for each drive, and 
only one of the group of four should be 'closed' on any drive. Closing DS0, 
with the other three open, will number that drive 0, and so on for the other 
drives. With double-sided drives the second side is automatically given the 
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Figure 2. DIL switch positions 

Drive select 0 DS0orNDS0 

) 
These four should be 

Drive select 1 DSl orNDSl set as required to 
Drive select 2 DS2orNDS2 select the drive 
Drive select 3 DS3orNDS3 number responded to. 
Multiplex MXorMUX Closed only if using single drive 
Spare Open 
Head motor HM Open on all drives 
Head select HS Closed on all drives 

number 2 when the top drive is numbered 0, or 3 for a top drive number 1, 
and no further adjustments have to be made. 

'Head motor' causes the head loading to be controlled by the drive select 
signal only, while 'head select' causes the head to be loaded when both the 
drive select and head load signals are present. The result is that in the first 
instance the head is loaded while the motor is attaining speed, and remains 
down while the drive is on, while in the second it is only loaded once the 
drive is ready and when data is to be transferred. This decreases the wear on 
the head slightly, but causes the drive to click rather more, and also means 
that more time must be allowed for the head to settle when stepping 
between tracks and loading onto the new track. The 'head motor' mode is 
therefore more commonly used in systems where speed of access is at a 
premium. 'Head select' mode should be used with the BBC system. 

Drive connections are illustrated in figure 3. The connection to the drive 
may be through an edge connector to the PCB itself, or via a 34-way plug. 

Keyboard links 

There is also a bank of links, at the bottom right-hand corner of the 
keyboard circuit board, which affect drive function. These control the head 
loading delay, head settle time and the step time, and as initially set up (all 
links are unmade) the slowest times are used. Alteration ofthese settings 
requires either that wires should be soldered between the holes on the PCB, 
or that a DIL switch package should be soldered in place. With most modern 
drives performance can be much improved by speeding up the parameters. 
The links are laid out thus. 
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Figure 3. Plug Connections 

All odd lines grounded to 0 volts at the BBC end. 
top side of female plug 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 

I: 
2 4 6 

............. , 

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

8 10 12 14 16 18 20 22 24 26 28 30 32 34 

I I ~~~~::~ect ~Re•ddat• 
Write protect 
Track0 

L__ _____ ·write enable 

'---------Write data 
L--------Seek/Step 

'-----------Direction 
L-----------Loadhead 

'--------------Unused 
L-------------Drive sell 

'----------------Drive se10 
'-----------------Index 

'-----------------Unused 
L-----------------Unused in 5.25" 

'-------------------Unused in 5.25" 

PCB links: left 1 2 3 4 5 6 7 8 right 
X register bits 

for •FX255: 7 6 5 4 3 2 1 0 

links 1 ,2/bits 7,6 are unused 
links 3,4/bits 5,4 are the drive control links (see below) 
link 5/bit 3 sets the autoboot option. When unmade, or when the bit = 1, 

autoboot requires <SHIFf BREAK>. When made, or bit 
= 0 autoboot is by <BREAK>, and break by <SHIFf 
BREAK> 

links 6,7,8/bits 2,1,0 control the screen mode after a break. 

These links may also be emulated by the •FX255 call, withY= 0 and X= 
the byte value to be used, and the new setting will come into operation after 
the next <BREAK>. Note that the bit numbers start as usual from the right 
(as opposed to the left for the link numbers), and run from 0 to 7 (as 
opposed to 1 to 8). Note also that a set bit corresponds to a link unmade, and 
vice versa. 
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Table 1 

Link3 Link4 Head settle Head step Head load Drives 
/bit 5 lbit4 time (msec) time (msecs) delay 

M/0 M/0 16 4 0 Mitsubishi/ 
FastTandon 

M/0 u /1 16 6 0 Tan don/ 
Shugart 

u /1 M/0 50 6 32 MPI 
u /1 u /1 20 24 64 Olivetti/ 

Acorn 

where M = link made and U = link unmade, 1 = bit set, 0 = bit reset 

Thus, as supplied and with all links unmade, mode 7 is selected following a 
break, autoboot occurs with <SHIFf BREAK>, and the head settle and 
step times are 20 and 24 msec respectively, with a head load delay of 64 
msec. To produce the same effect from software •FX255,255,0 must be 
used. If all links are 'made' then mode 0 is the reset mode, autoboot occurs 
with <BREAK> and a normal break with <SHIFf BREAK>. The times 
are 16 and 4 msec respectively, with zero head load delay, and for the same 
effect •FX255,0,0 is needed. 



Appendix D: List of Routines and 
Programs 

A routine to relocate programs in memory 
A routine to reset the lock bit on cassette programs 
A routine to open a file for random access 
Use of a dummy file to reserve disc space 
A routine to move records within a database file 
A program to illustrate simple database file manipulation 
Serial filer 
Indexed filer 
Random access filer 
A program to alter a file's load and/or execution addresses 
Disc formatter 
A program to recover deleted files 
Sector editor 

43 
54 
71 
72 
73 
74 
86 
91 
99 

121 
160 
164 
170 
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•I 120 
*commands 18, 113, 114, 121 
•ACCESS 19, 24 
•BACKUP 24, 31-3 
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•BUILD 24, 29 
•CAT 15, 24, 120 
•CHANGE 33, 121ff. 
•COMPACT 25, 31-3 
•COPY 25, 31-3 
•DELETE 26, 31 
•DESTROY 26, 31 
•DIR 18,26 
•DISC, •DISK 26 
•DRIVE 16, 26 
•DUMP 26 
•ENABLE 24, 27 
•EXEC 22, 3(}.....1 
•FX255 30, 193-4 
•HELP 20 
•INFO 27 
•LIB 19,27 
•LIST 27 
•LOAD 43, 46, 111-12 
•OPT 20--22,29--30, 41, 42, 116, 120 
•RENAME 28 
•SAVE 42, 46, 111-12 
•SPOOL 22, 30--31 
•TAPE 28 
•TITLE 28 
•TYPE 28 
•WIPE 19, 28, 31 

Access time 3 
Autoboot 21-22, 28--30, 193 

Bad track registers 148, 150 
Bad tracks see track 
Basic I and II 23, 56, 57, 68 
BGET# 23, 59, 72, 114 
BPUT# 59, 72, 114 

Cassette 
file transfer to disc 39ff. 
file header block 47, 52 
filing system 15 
locked files 52, 54 
protected files 50ff. 

Catalogue 15 
sectors 15, 22, 107, 108, 115, 128--

131, 181 
Channel number 56-7, 69, see also file 

handle 
Clock data 11-12, 134-5, 188 
CLOSE# 57 
Command register (8271) 141 
Completion cqde see error codes, 8271 
CRC see cyclic redundancy check 
Current track registers (8271) 146 
Cycle number 107 
Cyclic redundancy check 137, 138 

Data 
deleted 138 
field (sector) 133-4, 137-8 
registers (8271) 140, 187 
retrieval rate 3 
storage 12 
transfer, open files 59ff., 64, 72ft.; 

8271 commands 153ff., 187 
Database 63 
DFS 

Acorn 2, 3, 20, 107 
commands 23ff. 
error messages 34-8 
Pace 2 
private workspace 64, 70, 182 
Watford 2 

Directory 160ff., 116 
default 18, 26 
hierarchical 18 
library 18--19, 33, 117 
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Disc 
3" and 8" systems 6 
capacity 1, 10, 11, 108, 130, 133 
care 12,13 
interface 1, 185 
filing system 2, 15, 16, see also DFS 
title 116, see also •TITLE 

DMA see dynamic memory access 
Drive 

configuration 6 
connections 190ff. 
FAULTsignal37, 186,188 
head control 192, 194 
input port 147 
mechanism 8 
numbering 6, 7, 16, 107, 116,141, 

148, 149 
output port 147 
power supply 8, 190 
select signal 147, 186, 187, 191 
switchable drive 8 

Double density 1, 11-12 
Dynamic memory access 137, 145, 187 

EOF# 57-9, 70, 120 
Error codes and messages 

8271 36--7, 108-9, 142-3 
DFS 34-6 

Execution address 42, 43, 46, 111, 131, 
182 

EXT# 58, 60, 61, 70, 113 

Fault signal (drive) 37, 186, 188 
Field 67, see also data field 
File 15,66 

attributes 112 
handle 56--7,69,114,118, 120,see 

also channel no. 
information 21, 27,46--7 
length 42, 71, 111, 113, 129, 131, 

182, see also EXT# 

locked files 17, 24, 111 
names 117, 118, see also file 

specification 
opening and closing files 55-7, 

68ff.' 118-9 
specification 15ft., table 3.1, 23; 

ambiguous 19, 23 
subdivision 66ft. 
text files 28,30-1 
types 63ft. 

Filing system see also disc and cassette 

filing system 
calls (routines) 106, 109ft. 
current 113 
variables 57ft., 69ft. 

Floating point variable storage 60, 
61-2,73 

Flux reversal 12 
Format (8271 command) 149-51 
Formatter program 157ff. 
Formatting 10-11 

Gaps (sector) 131, 134-6 

Hard discs 5, 11 
Hard sectoring 5 
Hashing 81 
Head 

control 192, 194 
mechanism 8 

HIMEM 46 

Identification field (sector) 131, 133-4, 
136--7, 149, 151 

read ID (8271 command) 153 
Index mark 5, 11, 133, 138, 188 
Indexed filing 79-80 

program 899ft. 
INPUT# 60,73-4 
Input port 147 
Integer variable storage 60, 62, 73 
lntel8271 chip 1, 9, 12, 108-9, 140ff. 

commands 149ft. 
error codes 142-3 
pin configuration 186ft. 
registers 140ft. 

interrupts 145, 179, see also NMI 

Keyboard links 192 
Keys 81 

scan command (8271) 157 

Language filing commands 20, fig. 4.1, 
22-3, 55ft., 68ft. 

Library directories 18-19 
Load address 45, 46, 52, 111, 131, 182 
Locked files 

cassette 52, 54 
disc 17, 24, 111 

LOMEM 45-6, 48 

Memory usage 39ft., 46ft., 179ft. 
open files 179, 181 



Mode register (8271) 147 

NMI(non-maskable interrupts) 144, 
179,187 

Numbering 
f.!rive 6, 7, 16,107, 116,141,148, 

149 
sector 10, 11, 133, 135, 136, 137 
track 10, 11, 133, 148, 150 

Open file memory usage 179, 181 
Opening and closing files 55-7, 68ff., 

118-19 
OPENIN 56-7 
OPENOUT 55 
OPENUP 56 
OSARGS 33, 110, 112-14, 122 
OSBGET 110, 114 
OSBPUT 10, 115-6 
OS calls (routines) 55, 106ff., see also 

individual calls 
filing routines 106, 109ff. 

OS commands 20ff. 
user-defined 18, 33, 121 

OSFILE 110--12, 122 
OSFIND 110,118-19 
OSFSC 110, 119--21 
OSGBPB 110,115-118 
OSWORD 107ff., 183 

7D 107-8, 128 
7E 108,128 
7F 108-9, 131, 141, 149, 151, 154, 

159ff. 
Output port 147 

PAGE 22, 31, 40--41,45, 46,47 
Parameter 

8271 141, 143-4, 149ff. 
OS and filing parameter block 

107ff., 182 
register (8271) 141 

Pin configuration (8271) 186ff. 
Power supply 8, 190 
PRINT# 60, 73-4 
Private workspace 64, 70, 182 
Program relocation 43-4 
Protection of software 

cassette see cassette protected files 
disc 133 

PTR# 57-8,59,60,61,69, 70, 73, 74, 78, 
113 

Random access 
files 78-9 
program 96ff. 

Index 199 

Read data (8271 command) 153ff. 
Read drive status (8271 command) 152 
Real (floating point) variable storage 

60,61-2,73 
Records 67, 78ff. 

location 81 
Registers (8271) 140ff., 187 see also 

special registers and individual 
registers 

Relocation of programs 43-4 
Reset 

8271 command 149 
8271 pin 187 

Retrieval rate (data) 3 
RUN46 

Scan commands (8271) 155ff. 
registers (8271) 145-6 

Seek track (8271 command) 151-2 
Sector 10, 131ff. 

catalogue sectors 15, 22, 107, 108, 
115, 128-31, 181 

numbering 10, 11, 133, 135, 136, 
137 

sector 0 128ff. 
sector 1129ff. 
sizes 135, 136 
see also gaps and identification field 

Select drive 147, 186, 187, 191 
Sequential pointer 115, 116, 117, see 

also PTR# 
Serial filing 76-7 

program 83ff. 
Soft sectoring 5, 11 
Special registers (8271) 145ff. 
Specify (8271 command) 149--50 
String variable storage 60, 61, 73 

TOP 45-6,48 
Track 10,11 

bad 148,150 
numbering 10, 11, 133 
registers 146 
seek (8271 command) 151-2 
structure 131ff. 
track 0 11, 152, 188 

User-defined commands 18, 33, 121 
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Variables 
filing system 57ff., 69ff. 
pseudovariables (Basic) 45ff. 
storage format 60ff. 

Vectors fig. 4.1, 106, 109-10 
extended 110, 180 

Wildcards 19, 31, see also individual 
command descriptions 

Winchester disc drives 5 
Write data (8271 command) 153ff. 
Write-protect notch 5, 188 

Zero page locations 182-3 




