KIT/1770x
BBC 1770 DFS Disk Upgrade Kit
Thankyou for buying this DFS Upgrade kit from RetroClinic. What follows is a brief outline of how to fit the kit and
test the system. If you are already electronics “savvy” and know your way around the kit, or have done it before,
then feel free to go ahead and fit it in your own manner, but I would advise you to double check you have inserted
all the ICs correctly, with no bent pins, and that they are in the right orientation, with the small “dimples” or
“notches” facing the same way as all the other ICs on the board, as can be seen in Figure 1.

Figure 1

1. GETTING STARTED
Before starting to dismantle the computer, first ensure that the unit is disconnected from the mains supply. Locate
and remove the four case fixing screws (sometimes labelled FIX); two are located at the rear and two underneath at
the front. Do not remove the three smaller screws near the vent holes for the power supply.
Locate and remove the keyboard securing bolts; taking note of the assembly order of the nut and various washers.
There will be either two or three of these bolts depending on the issue of the machine. Unplug the 17 way keyboard
ribbon cable from the main PCB at PL13. Care should be taken to ensure that the Molex strip at PL13 is not damaged.
Unplug the speaker lead from PL15.

The DFS board and ROM, whilst being quite robust, still contain devices
that are sensitive to static discharge. Please take appropriate measures
to Earth yourself before opening the package, and to prevent the build
up of static whilst handling the board and components.
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2. FITTING THE 1770 DISC INTERFACE MODULE
1. Locate link S9 which is located 1 inch to the WEST of pin 1 of IC78. If a wire link is fitted at this position, it
must be cut using a small pair of wire cutters.
2. Locate ICs 79 and 80 which are situated directly to the SOUTH WEST of PL13 (the keyboard ribbon cable
connector). If a disc interface was previously fitted to the machine, these two sockets will both contain ICs
identified on top by the numbers 7438. If a disc interface was not already fitted to the machine, these two
ICs will be absent. In this instance insert the two 7438 (Note that 74F38 can also be supplied as a later
alternative) ICs contained within the 1770 disc interface kit into these two sockets. Take care to follow the
instructions on chip orientation and insertion as above. If any other chips are fitted at these locations, or one
chip has a wire link on it, please remove both and fit the ones supplied with the kit.
3. Locate and remove (if fitted) the 8271 IC which is fitted at position IC78. Takee care not to
t damage it when
removing.
4. If a socket is fitted at IC86, remove the 74LS393 (if fitted), taking care not to damage the socket or
surrounding PCB.. If the IC is soldered in place, see section 6.3 later in this leaflet.
5. Fit one of the wire links provided with the upgrade kit into socket IC86 connecting between pin 1 and pin 4,
as shown in the photo below.

6. Locate position IC87. If this position is occupied by a 74LS123, the second link supplied with the upgrade
need not be used,
d, and that chip can remain in situ.
situ. If the 74LS123 is not present the second link should be
fitted between pins 9 and 12.

BBC 1770 DFS Upgrade Kit

Page 2

7. Having removed any anti-static
static foam or other padding, position the 1770 module such that
t
the component
side is faced upwards, and
d the components overhang to the left of the PCB,
PCB, as per the photo below. Locate
the two rows of pins on the underside of the 1770 module into the socket IC78. Ensure that the pins are all
correctly lined up with the socket at IC78 before attempting to press
press the module into the socket. When the
module is correctly positioned it should obscure IC99 and RP1 from view whilst leaving IC3 visible.
visible

NOTE: Doo not use excessive force when pressing the module into place. This could result in damage to both the
module and the socket on the main PCB.

3. FITTING THE 1770 DISC FILING SYSTEM ROM
The filing system ROMs are located at the SOUTH EAST corner of the main
n PCB as shown in fig.3. It may be necessary
to remove one of the existing filing system ROMs before fitting the 1770 DFS ROM. This depends on the filing system
interface(s) already fitted, and the accompanying filing system ROM(s) fitted at that time. Different versions of the
DFS filing systems are supplied with different versions of this kit, but the procedure
procedure is the same for any type.

Figure 3
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ROM type
0.90 DFS
0201,666-01 or 3.0 DNFS
As above
As above
2 ROMs: 0.90 DFS
and 3.34 NFS

Filing systems already fitted
DISC ONLY
DISC ONLY
ECONET ONLY
DISC and ECONET
DISC and ECONET

Action to be taken
Replace with 1770 DFS ROM
Replace with 1770 DFS ROM
Add 1770 ROM to spare socket
Add 1770 ROM to spare socket
Replace 0.90 DFS with 1770 ROM.
Leave 3.34 NFS fitted

4. REASSEMBLY PROCEDURE
When the upgrade has been completed the unit should be reassembled as follows:
1. Ensure that no foreign objects are left inside the unit since they may cause shorting and damage to the unit
after assembly.
2. Reconnect the speaker lead to PL15.
3. Reconnect the 17 way keyboard ribbon cable to PL13 taking care to ensure that the socket is correctly
positioned (it is easy to offset the socket on the plug either one pin to the right or to the left). If the Speech
option is fitted, the 10 way ribbon cable must be connected to PL14. Care must again be taken to ensure that
the socket is not offset on the plug.
4. Relocate the keyboard securing bolts and replace the washers and nuts in the correct order.
5. Replace the upper half of the case, relocate the four fixing screws and tighten them securely.
6. Check the working area to ensure that all components have been refitted to the unit and that nothing has
been overlooked.

5. TESTING THE COMPUTER
When the upgrade has been completed and the unit has been reassembled connect the computer to a compatible
disc drive. Prepare a disc for use and then attempt to load and save programs to and from the disc. If these
operations can be carried out satisfactorily, it may be assumed that the upgrade was successful and that the disc
interface is working correctly.
If the disc system does not perform as expected, firstly try and remove and reseat the disc drive ribbon cable
connector under the computer a good half a dozen times or so. As these machines are 30+ years old, tarnish can
build up on the connectors causing a bad connection. The connectors are self cleaning, but require a few cycles of
insertion and removal to do this properly.
If you have an early drive mechanism, usually 5.25” 40 track ones, it may be too slow to keep up with the default
speed of the 1772 controller we use in these kits. This can be tested by issuing a *FX255,207, then pressing <BREAK>
(not ctrl), and trying again. This slower speed can be set permanently by fitting a DIP switch on the bottom right of
the keyboard in the holes provided, and setting switches 3 and 4, or making permanent links to position 3 and 4.
If there is still an issue, try to format a blank disk, but wobble the cable underneath the machine. If this makes the
disc drive active intermittently, then either the connector is still dirty, or the ribbon cable or disk drive connector
needs replacing.
If it is still playing up, try and check the disc drive on another machine. The interfaces are all tested before shipping
out, so a problem is unlikely to be the interface board itself if fitted correctly. Please get in touch if you're still having
difficulties with the system.

NOTE: Some pieces of commercial software may not function when used in conjunction with the 1770 disc
interface. This is due to the nature of the protection employed by certain software houses. If this is the case then
advice should be sought from the software supplier, if they've not long gone the way of the Dodo. Holding down
"Z" while pressing Shift Break works for the Acorn 1770 DFS in enhancing compatibility, but it's not a guaranteed
success. If you're still having difficulty with a piece of software, please contact RetroClinic for support.
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6. PRINTED CIRCUIT BOARD MODIFICATIONS
This section is intended for advanced users, who are happy about making modifications to the PCB of their
computer. It should be noted that any modifications carried out to the printed circuit board of any BBC is undertaken
at the sole risk of the person carrying out the modification. No responsibility for loss or damage to the
microcomputer caused through the modification of the printed circuit board by unqualified personnel shall be
accepted.
Please read all instructions carefully. If you are in doubt about your ability to carry out the necessary modifications,
please contact me, and I can perform the upgrade for you for a small charge.

6.1. Removing the main printed circuit board
Having removed both the upper half of the case and the keyboard assembly proceed as follows:
1. Making a note of where they go, disconnect the seven flying leads connecting the computers power supply
to the main PCB, 3 red, 3 black and 1 purple.
2. Disconnect the two leads connecting the composite video socket (SK2) to the PCB. These may be soldered in
place.
3. Locate and remove the four (sometimes five or seven) PCB securing screws, two or three of which are
situated on the SOUTH edge, one in the NORTH WEST corner and one in the NORTH EAST corner of the PCB.
The PCB may now be removed from the case by sliding it forwards and then lifting it from the rear.
Upon completion of all the necessary modifications, the PCB should be refitted by following the reverse of the above
procedure. Having refitted the PCB the upgrade should be completed by following section 2.

6.2. Modification required when fitting a disc interface to a pre-Issue 4 PCB
If the machine is fitted with an Issue 2 or 3 PCB then the either of the following modifications may be required. If you
happen to have an Issue 1 PCB, don't fiddle with it, sell it on eBay and get an Issue 7 from us. You'll be in profit!
Make sure no link is fitted at S9. If it is, cut the link with a small pair of cutters. Locate IC27, marked as 7438. With a
meter, check the continuity between pins 7 and 9 of this IC. If these appear on the meter as short circuit, then you
will need to perform one of the following.
The more preferable modification is as follows, but only if you feel confident with soldering:
1. Remove the PCB as detailed in section 6.1.
2. Locate and desolder IC27, marked as 7438.
3. On the exposed topside of the PCB, you should see a track that connects pins 7 and 9 of the PCB socket. Cut
this track carefully in the centre, and check with a meter that it is now open circuit.
4. Resolder a new 7438 into position IC27. You can reuse the existing IC, but it is preferable for reliability to use
a new chip. We can supply these for you.
5. Refit the PCB.
If you do not wish to desolder IC27, you can achieve the same results with the following procedure, although it looks
a bit messier:
1. On the component side of the PCB, locate and cut the track connected to pin 9 of IC27. This cut should be
made as close to IC27 as possible.
2. Locate and cut pin 9 of IC27. The cut should be made as close to the PCB as possible. If IC89 is fitted then its
temporary removal will make this operation easier.
3. Bend pin 9 of IC27 into a horizontal position.
4. Solder a piece of insulated wire between pin 9 of IC27 and the EAST pad of link S9.

NOTE: Exercise extreme caution when making solder joints. Damage may easily be done to the IC.
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6.3. Modification required where the IC at position 86 is soldered in place
Again, this can be performed in one of 2 ways. The preferable modification is as follows:
1. Remove the PCB as detailed in section 6.1.
2. Desolder the IC at location IC86, marked 74LS393.
3. Either:
a. Fit one of the wire links directly to pins 1 and 4 of position IC86, and solder in place.
b. Fit a 14 pin socket to this location, and fit the link to the socket.
4. Refit the PCB.
Alternatively, if you prefer not to desolder IC 86, the same effect can be achieved, although it looks a bit messier:
1. Using fine cutters, carefully snip all the legs of IC 86 as close to the body of the IC as possible.
2. Cut all the protruding legs as close to the main PCB as possible, with the exception of the ones at Pins 1 and
pin 4. Cut these as close as possible to the IC body.
3. Solder one of the supplied links between the protruding legs at pins 1 and 4.
4. Refit the PCB.
If this step, or any of the others is causing issue, please get in touch with me, and I can help either by talking you
through the necessary steps, or by performing the work for you, for a small labour fee.

That should be all you need to get started. I would suggest you have a browse of the internet to find further
reference material on the 1770 DFS. It’s very similar to the original DFS, but has added commands for Formatting
and Verifying build in, as well as the Sideways RAM commands found in the BBC Master 128.
If you need any further assistance, please don’t hesitate to contact me. I'm here to help if I can! If you do encounter
problems that seem frustrating – don’t get mad! I’ve done extensive testing of this board on many machines, and
had no issues with compatibility to the Acorn board whatsoever. Remember, you may find that the odd game or
program here and there won’t load, or crashes. This may be due to the specific software protection that looks for the
older disk controller. If you have a piece of software like that, you may need to try and find an updated copy on the
internet, or contact us for assistance.
Thanks once again for purchasing this item from me.

RetroClinic
mark@retroclinic.com
www.Retroclinic.com
facebook.com/retroclinic
Tel - 07976 112407

Issue 2A – Mar 2020

BBC 1770 DFS Upgrade Kit

Page 6

