ASSEMBLY
INSTRUCTIONS




IMPORTANT:

Read through the
Instructions before you
start assembly.

It anything seems unclear or difficult, contact us for advice before
going ahead.

1. PREPARATION

You will need a clean, dry and well lit workspace in which to assemble your kit. If possible, try to find
somewhere where the parts can stay undisturbed in case you do not finish the kit all at once. It is a
good idea in any case to split the work up - say assemble the circuit board one evening, then test it and
put the case together the next evening. You will need these tools:- FOR SERVICE MANUALS

{a) A light electric soldering iron, say 15 to 25 watts with a fine tip. CONTACT:

{b} Fine gauge solder with resin flux core; NOT acid flux. MAURITRON TECHNICAL SERVICES
{c) A pair of sharp sidecutters. www.maunitron.co.uk

(d) A "Pozidriv’ screwdriver with a No. 1 point. TEL: 01844 - 351654

(e) A medium size ordinary screwdriver and/or a 4B.A. spanner. FAX: 01844 - 352554

The following items are optional, but useful: -

{a) A magnifying glass for examining solder joints and looking for short circuits.

{b) Some desoldering braid or other solder removing tool. Better still, take care that you put the
components in right the first time — removing them can be very difficult.

(ct A piece of foam is useful to stop components falling out when you turn the board over to solder
them

2. PRECAUTIONS

There are not many integrated circuits (1. C.s} in the kit, but they are all fairly expensive items and most
of them are susceptible to damage from static electricity. There is no cause for worry if a few
precautions are taken:-

{a) Use the sockets supplied with the kit — never solder the |.C.s direct to the board - and keep the
!.C.s in their protective packing unti! you are ready to plug them in.

(b) Never insert or remove the |.C.s or do any soldering with power applied to the computer.

(c} Use a soldering iron with a properly earthed bit.

{d) Carpets and clothing of man-made fibres, and synthetic soles on shoes, are prone 1o building up a
static charge. Earth yourself by touching a large object, preferably metaliic, prior te touching the |.C.s if
you do get a shock, try changing your clothes or going barefoot (seriously!}.

3. COMPONENT IDENTIFICATION

Before you start assembly, check the components against the component list {section 8} and make
sure you know what each part is. We have tried to cover all different markings of the components, but
variations are possible.

Note in particular that the computer's memory may be supplied eitheras two 18 pin 1.C.s (IC4a & IC4b)
oras one 24 pin device {IC4), and that assembly is necessarily different for each version.

Some components need to go in one particular way round: -

{a) The I.C s have one end identified by a notch, and/or a spot or dimple next to pin 1. (See fig. 1). Note
that all the i.C.s face the same way on the board, i.e. with their notches towards the edge connector.
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MAURITRON TECHNICAL SERVICES
WWW.maduritron.co.uk
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Although the |.C. sockets do not need to go any particular way round, you may like to put the bevelled
corner at the notch end of the |.C. position as a reminder, since the semicircle printed on the board will
be covered by the socket in some cases,

(b) The diodes (prefix D) have their + end identified by the band painted on the body - orin the case of
components with several bands, the + end will be the widest band. This corresponds to the flat bar of
the symbol printed on the board. {See fig. 2}.

(¢) The electrolytic capacitors (C3 & C5) will have a + or — symbol printed on them, and the + wire is
usually longer. {See fig. 3).

(d) The transistors (prefix TR) go in the board as shown by the picture printed at their positions - i.e.
with their rounded corners facing the edge connector. '

(e) The jack sockets and modulator need to have their business ends (i.e. where the plug goes in)
facing outwards, away from the components. This should be obvious by inspection of the board and

case.

+
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{f) The regulator (REG) and heatsink need to go in a particular way round — just follow fig. 4.
(g) The keyboard connectors KB1 & KB2 have their pins offset from their centre line, and KBt goes
the opposite way round to KB2. Make sure that in each case the body of the connector covers up the

component number on the board. (See fig. b).
(h) The resistor packs {prefix RP} have a ‘common’ end marked with a white dot. This should go at the

end marked with a 'C’ on the board.
(i) The single resistors, the rest of the capacitors, and the filter X1 may be put in either way round.
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4. CIRCUIT BOARD ASSEMBLY

The circuit board will be supplied with one side printed with all the component locations - this is the
side the components go. This printing is reproduced as fig. 6 (See reverse side of sheet;} since some of
the markings will be covered by components. All scldering is done on the other side which is coated
with a green solder resist — this keeps the solder away from where it is not needed. The exception is
the edge connector area which should be kept free of solder to ensure reliable connection to the RAM
pack or printer if they are used. We suggest you assemble the components in the following order,
although it is not compulsory:—

{i) Resistors, capacitors and IC sockets — do not plug the 1.C.s in yet.

{ii) The diodes and transistors.

{ili) The ‘large’ components: the sockets, keyboard connectors, modulator, the regulator and
heatsink.

(iv} Finally plug the 1.C.s into their sockets.

The general procedure for each component:—

(a} Identify the part and its position on the board and insert it into the appropriate holes, bending the
leads if necessary. [But see later). In the case of components with a number of pins, make sure that
they have all gone through their holes.

(b) Hold the part in position — if you bend its leads to do this, do not press them fiat onto the board as
this will make them difficult to cut and will encourage short circuits.

{c) Solder all the wires on the ‘green side’ of the board and, if they are long, trim them with the side
cutters. No lead should stick out more than about 3mm or &" from the solder side.

Some components need more detailed explanation:—
{a) The capacitors are represented by a capacitor symbel on the board, rather than a box as the rest of
the components are. Fig. 7 explains how they fit in the board relative to the symbol.

3 PRINTI
FI5 7 CAPACITOR ‘Q e
|
|
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RESISTORS

PRINTED BLOCK

{(b) There are four oblong boxes labelled R7-R10, R11-R14, R18-R22 and R23-R26. These all contain a
row of resistors standing ‘on end’ as in fig. 8. Take care when mounting these: the iength of bare wire
up the side should not be allowed to short against anything else.

{c) IC2 and IC4 have two different sized boxes printed on the board: use only the hecles corresponding
to the smaller box.

(d} As previously mentioned, IC4 may be in either one or two packages. Only the appropriate |C
sockets will be supplied, so make absolutely sure you know which version you have got before
proceeding.

IMPORTANT:- If you have the 24 pin 4118 in your kit, a short wire link should be inserted in the holes
at position L1. Use a component lead off-cut for this. DO NOT do this if you have two 18 pin 2114s, and
do not put anything in position L2,

{e) When mounting the regulator, do not bend its feads too close to the plastic. Bolt it down firmly with
its heatsink befare soldering.

(fi Put the modulator’s wires through the holes marked “Fr/UK1"" and “UK2". Put each lead through
the hole it is nearest to: do not cross them over. Do not try to bend the thick pins on the modulator:
hold it in place by hand whilst soldering. The black card trim is a push fit over the zerial sccket.

(g) The I.C.s will have their pins splayed out slightly and you may need to push them inwards slightly,
e.g. by pressing against a flat surface, before they will fit the sockets. Make sure that each pin has in
fact gone into its respective socket and that none are curled up under the I.C.

2
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5. TESTING

The completed board should now be checked very thoroughly for stray blobs of solder, dry joints, leads
not trimmed, etc. Also make doubly sure that ali components are in the right place and the right way
round, and that the “stand up” resistors are not touching anything else. If everything seems in order,
the board may be tested before you put it in the case. Rest the completed assembly on an insulating
surface (e.g. these instructions) making sure there are no wire offcuts or similar trapped underneath.
The keyboard's “tails” may now be plugged carefully into their connectors: the one with 5 stripes goes
into KB1, the one with 8 stripes goes into KB2. These “tails” are quite fragile, so handie them gently.
The keyboard itself should sit (the right way up) just in front of the circuit board. Do not remove the
backing paper from the keyboard at this point.

You may now connect the computer to the T.V. and power supply and try it out - see the main
instruction manual for details.

Once you are sure the computer is working correctly, put it in its case — see section 7. Do not strain the
keyboard connections unnecessarily by using it uncased.

6. FAULT FINDING

Experience with the ZX80 has revealed that the majority of faults on kits are due to bad soldering. If your
computer does not work, switch it off and CHECK IT AGAIN. If you find a bad joint or short, shame on
you! You should have checked more closely the first time. If you are sure the fault is in the circuitry, try
these tests:-

(a) If the computer does not work at all, leave it on for a couple of minutes and feel the regulator — it
should be getting warm. If not, check the power supply, and that the plug is in the right socket (the cne
nearest the keyboard). Otherwise, look at the connection to the T.V. and make sure it is tuned in
properly — try between channels 33 and 39 UHF.

(b} If the computer works and then goes off, and the regulator gets very hot, it isn't bolted to the
heatsink properly.

{c) If the cursor appears on the screen, but the keybeard will not enter, check firstly that the keyboard
“tails” are properly in their connectors, and not twisted in any way. Also make certain that the diodes
and the keyboard connectors are all the right way round.

{d) If the screen goes clear but there is not a cursor, try disconnecting the power supply and waiting a
few seconds before trying again.

(e} If horizontal black and white stripes pass through the picture, suspect the power supply. If you are
using your own supply, it may need to be better smoothed {if the computer is otherwise working) or of
a slightly higher output. See the power supply specification (section 9).

7 CASE ASSEMBLY

(i) Take the case top - the part with the raised “Sinclair” logo and “ZX81" printed cn it — and feed
the “tails” of the keyboard through the slot at the top right hand corner of the keyboard recess. De not
remove the backing paper form the keyboard yet, just locate it in the recess: see fig. 9. Hold the
keyboard temporarily in place with a rubber band or a little sticky tape.
(i) Hold the circuit board as in fig. 10 with the keyboard connectors next to the slot with the “tails”
poking through. Plug the “tails” into their respective connectors as shown in the diagram, and turn the
board over so that the components face into the case top behind the kevboard.
NOTE: Special attention must be made to ensure that the correct length of screw is used in the correct

hole. The short screws are yellow in colour, the fong screws are black in colour. Fig. 11 shows where
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these locate. Serious damage will result if the long screws are inserted in the wrong holes.

(iii) Locate the board on the pillars in the case, make sure the jack sockets are behind the holes in the
side, and screw It into the case. Only two holes need screws in them at this point — Fig. 11 tells you
which two; the others are for the case bottom fixing. Since the screws will have to form their own
threads in the plastic, they may be a bit stiff to turn the first time: therefore itis essential that the proper
screwdriver should be used. An ordinary flat screwdriver will almost certainly slip, and may cause
damage to the circuitry when it does. See the list of tools given in section 1.

(iv) Turn the case the right way up again, peel the protective paper off the back of the keyboard and stick
itinto its recess in the moulding {the keyboard is self adhesive - no extra glue is necessary). It would be
as well to position the keyboard correctly the first time, to aveid damaging it by continual relocating.
Locate the top edge of the keyboard against the top edge of the recess, and stick it down carefully,
working gradually towards the lower edge. Have a dry run first if you are in any doubt. Do not try to stick
the whole surface down in one go.

{v) After checking that the keyboard connections are still securely in place, locate the bottom half of the
case and screw it to the top with the remaining five screws. Finally the rubber feet plug intc four of the
recesses, over the screw heads. Fig. 11 shows the location of screws and feet.

(vi} Give the computer a final check, and start using it. . ..

8. COMPONENT LIST

Note that some components are marked on the circuit board, but shown as “not used” in this list. Do
not put anything in these positions.

(a) Resistors.

All resistors have four colour bands: the fourth may be gold or silver.

No. Value Markings Comments
R1 10K Brown Black Orange

R2 680 €2 Blue Grey Brown

R3 Nat used
R4 18K Brown Grey Orange

RS 330€2 Orange Orange Brown

R6 2K2 Red Red Red

R7 470Q Yellow Purple Brown

R8 470 Q iy

R9 470 Q



R10 470 Q
R11 470 €
R12 470 Q
R13 470
R14 470 Q "
R15 220K Red Red Yellow
R16 1K Brown Black Red
R17 1K
R18 1K FOR SERVICE MANUALS
R19 1K CONTACT:
n2 " MAURITRON TECHNICAL SERVICES
R22 1K www.mauritron.co,uk
R23 1K TEL: 01844 - 351694
R24 1K FAX: 01844 - 352554
R25 1K
R26 1K
R27 1K "
R28 880¢2 Blue Grey Brown
R29 M Brown Black Green
R30 Not used
R31 Not used
R32 Not used
R33 4K7 Yellow Purple Red
R34 2200 Red Red Brown
{b) Resistor Packs
No. Value Markings Comments
RP1 8 x 10K 10K €2 9 leads
RP2Z Not used
RP3 5 x 10K 10K €2 6 leads
(c) Capacitors
No. Values Markings Comments
C1 47pF 47 Ceramic disc
C2 47nF 473 7 .
C3 22uF 22 Electrolytic 16V min.
C4 47nF 473 2 Ceramic disc
Co TuF i Electrolytic 5V min.
C6 100pF 100, 101, n10 Ceramic disc
c7 A7pF 47
C8 47nF 473 £
C9 47nk 473 Z
C10 10nF 10n, 103
Cn 47nfF 473 Z
C12 47pF 47
(d) Semiconductors
No. Type Comment
1C1 Sinclair

Logic IC 40 pins 158 printed underside
IC2 2364 24 pins
IC3 Z80A or D780C-1 40 pins
IC4 MK4118 24 pins
or
IC4a uPD2114LC

or as IC4db 18 pins

Fourth band may be vellow




IC4b uPD2114LC-1 18 pins

REG 7805 5 Volt regulator

TR1 ZTX 313

TR2 ZTX 313

01-08 * 1N4448 Colours: Yellow, yellow, yellow, grey
or 1N4148 Yellow, brown, vellow, grey
or 1544 2 Yellow bands

Some diodes may have their number printed on them instead.

D9 Not used

X1 CDA 6.5MC 3 lead ceramic filter.

{e). Other components
Modulator type UM1233
3 off 3.5mm lack scckets for power, ear and mic.

2 off 40 pin IC sockets FOR SERVICE MANUALS
Either 2 off 24 pin IC sockets CONTACT:

or " 1 cff 24 pin and 2 off 18 pin IC sockets MAURITRON TECHNICAL SERVICES
KB1 Siway keyboard connector WWW.MBUrtran.co.uk
KB2 8"way keyboard connector TEL: 071844 - 351804
Modulator trim {black card) EAX: 01844 - 362554

Ready made flat keyhoard

Aluminium heatsink:

4BA nut, bolt and washer for fixing regulator and heatsink
Printed circuit board :

2 Case halves

4 Rubber feet ‘

7 Self tapping Pozidriv screws — 3 Black (long), 4 Yellow {short)

9. POWER SUPPLY \

if you wish to use your own power supply with the ZX81, it shoutd conform to these specifications:—
D.C. only — positive to the tip of the 3.5mm jack plug. Need not be regulated, but should be well
smoothed. '

Voltage — between 12 voits maximum and about 8 volts minimum (depending on smoothing) when on

load.
Current — not less than 600mA, or 1.2A of the printer is to work from the same supply.

10. SERVICE

We will repair your completed ZX81 kit for a fixed fee of £10.00. We cannot assemble your kit far you,
nor can we start work until the fee is received. In exceptional cases, say if the 1.C.s have been
damaged by being put in the wrong way round, we may ask for an additional payment.

On the other hand, if the troubté was due to faulty components supplied by us we will reiund the full
service fee. We strongly advise you, therefore, to be very certain that you have checked the computer
thoroughly for mistakes before returning it: see also the hints in section 6.

If you do return your ZX81, pack it well and enclose a note giving your name and address, and
explaining the symptoms of the trouble and any tests you may have done. Please return to this
address: ,

Sinclair Research Service Dept.
Chesterton Mill

French's Road

Cambridge

CB4 3NP

@ Sinclair Research Limited 1981
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V6

COMPCHNENTS & ACCE3SORIES

¥OR THE SUGGEST

7416 25p
T4LS47 40p
OA 91 diode 9p
0.2" LED RED 13p
0.2" LED GREEN 15p

Mounting Clip for
Round Led

\H
g

Rectangular Led
(Fed Yellow or Green) 30p

Mounting Clip Tp

d Green
Pink
Yellow

Pink

) 2> Yellow

8

Green

Pink
‘ > Green
! ) Yellow

E?,,th

ED APPLICATIONS FOR USER PORT

D 507 (Single Digit Display)
16 pin DIL Header Plug

16 pin Header with 24" Cable
Open ended

Low current S0lid State Buzzer

6 Volt Relay (Single pole change-
over)contact rating 14 120V AC/241K 160p

Single pole push button

Loud Speaker 64R - BOR

110D
60p

180p
100p

15p

SOp

Jp— Red/Orange

SHAPED LEDS

V532p 31p
V530p 27p
V533D 0p
V518p 76D
V540p 27p

543p 30p
V522 PB 42p
V553 FB/L  42p
V550 PB 36D
V520/p 27p
V522p 31p
V52%p 31p
V320p 27p

FOR SERVICE MANUALS
CONTACT:

MAURITRON TECHNICAL SERVICES
WwWwW. mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554
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PARLET L e A e

ggféctSMemory'Board 8tart Address 1
. ) 2

Selects the position in the 64K address
.space of the ZX81 microprocessor of the 3
Tenory on the memory board. 4
Normally set to 2750 that memeory Z
Tuns from address 16K upwards. 7
8
9
10
11
ZRS (2X81 (1K) RaM select) 12
13
14
Selects distance above MBSA of the 15
1K RAM on the ZX81 board thus allowing 16
it to be placed © diately above 17

INCREMENTAL SERIES

General Notes:

Note the positions of the plug-and-socket switches (see Appendix A)
Five distinct ranges of positions
ibed in detail below.

the possible positions of the 5

be one plug in each of these ranges,

the memory on the memory board without 18
any gaps and used normally.

19

20

BSS  ({Memory) Board Block Size select) 21
22

If you wish the memory board to 23

occupy only 8K of address space must 24
set positions 22 and 24. Normal getting
is 21 and 23(for 16K block size).

TES (Total RAM Select) 25
Bnables or Disables Adress line 15 26
to MB3A decoder.

27

PIUG & SOCKET SWITCH SETTINGS

connector plugs.
correspond to different selection funciions descr

APPENDIX B

and the numbering of

There should normall:

O (Start address of ZX81 BK'ROM) )
8K (1st free location above 8K ROM)
16X (Normal position of start of RAM)

24K

32K (Ist free location above 16K pack)
40K

48K (1st free location above 32K pack)
56K

Hovhere! {ie momory board disabled)

MBSA (.Set if no memory on memory board)
MBSA+2K (Set for 2K (ie 1 chip) on m boar
MBSA+4K (2 chips on memory board )
MBSA-6K (3 chips...

MB34+8K {4 chips...

MBSA+10K (5 chips...

MBSA+12K (6 chips...

MBSA+14K (7 chips...

Novhere! (ie 2ZX81 RAM disabled)

Unused
Unused

Must be set if more than 8K on memory bozr
Set if 8K or less on memory board.

Set if more than 8K on memory board.

Set if 8K or less on memory board.

Set if total RAM not more than 16K.
Set if total RAM is more than 16K.

Unused

Exampleﬁi

Hazdware Configuraiion

1. ZX81 with original 1KRAM still on ZX81 board
containing one 2K RAM chip. No external memery.

2. ZX8l with original 1K RAM stili on ZX81 board with .rcremental
containing full 16K of RAM. No external memory,

3. 2ZX8Bl with 16K add—on pack and original 1K RAM s+i1l

with Incremental containing 2K of RAM.
4. ZXB1 with

Switch settings
MBSA ZRS BSS TRS

with Incremental

1K RAM still on ZX81 board and 48F oxternal
add-on memory with Incremental containing 8K of memory to give
the maximum possible directly addressed RAM (56K = 60< ~ 8K RCM )

3 11 21,23 25
3 18 21,23 25

31 ZX81 board &
’ oar 5 bt 21,23 26
2 18 22,24 2%



INCREMENTAL SERIES ——m RUNKING ALONGSIDE OTHER MEXORIES 3

General Notes:

All RAM pack add-ons of ]
in disable of the original 1K RAM on the ZX81 board, Henos it is not Possible to use

plug must be set for diadle (see 4ppendix B).

Also, it should be understood, that the decoding for the 1k and 16K RAMS tha+ exist
in the ZX81 ig only partial and ignores bit 1% of the address, If the total RAM ig not mer
than 16K it ig as a result of this Becessary to mask bit 15 of the address to the Ineremen:
decoding and this is the purpose of positions 25 and 24 on the plug-and-socket swifches,
Clearly, if more than 16K RAM exists on the system it will be necessary to use pit 15 o
differentiate between 16K blocks, Please refer to Appendix B for woaringe of Swithh 2efting
abbreviations,

Note - In the following table of switch settings NC meand — No changs from ths corraect
setting for Ineremcntal WEMOTy running on its own,

MBSA ZRS  Bmg TRS
6K RAM packs ,

©+&. Sinclair, Audio Computers ete, 5 18  n¢ 26
32K RAM packs,

€.2. Audio Computers. Ping 13 apg 14 0f I03 " on

Audic Computor board should be direc%ly connected to

place seccond (16K] halr of 32K at top of memory (ie

from address 417 to 64K so that Incremental fiemory can be

Placed in betwesn the halves giving 48K or contimtious memory, 5 - 18 Ny 26

48K RAM packs.

'©.8. Hemoioeh, The remaining 8K of the AMY sddmses opmos Lyine.
between the 8x BOM and the o0k HAT] can be cccupied by the
Incremental board with the following switch scttings to give

the maximun possible directly addressed Rik of 56K, 2 18 22,24 26
8K RAM packs.
Spclair? Others? The Incremental can te placed immediately - :
above as follows, 4 18 2R,24 &5
Other§

Please call us for advice on any other packs thut wenr maer

£AME s o e oo YYmMVELLLUg LOC DPACKS mentioned above,



INCREMENTAL SERIES -— HINTS and TIPS

Extracting chips from their sockets,

Take your time, The danger is that Jou are cxerting a lot of force and suddenly ocne gic

end of the chip comes away bending the remaining pins drastically. For this reason it -

a good idea to lever the chip out with a screwdriver or pencil thus avoiding sudden mos
Care should be takeh when levering not to damege the tracks under the socket (if the soc
is of the open window type). It is usually possible to actually lever on tha socket,
Note that the chip body is extremely rugged - it is the Pins which ars fragile and whicl
will stand only so much bending back and forth,

Insertion of chips into their sockets,

This is more difficult than extraction. Again, do not hurry.

It is possible to align the pins to the socket holes (ie getting them straight in line
with the rigth distance between the rows ) by grasping the chip firmly by the ends betwe
thumb and forefinger and pressing a row of pins flat down on the table being careful to
avoid sudden slips. Once the pins are reascnably weal aligned the chip should be placad
in the socket (the right way round!) with the pins located in the holes in the socket
plastic (but not yet in the connectors). It can theh be jiggled into place keeping a
close eye for caught pins which =re starting to bend.

Pin numbers of chips.

By convention, with the chip on the table before you standing on its pins with
the indentation at the end of the chip body away from you, the pins are numbered
starting at 1 at the far corner on the left, down the left side and back up the
right side to the far righ% hand corner. It is frequently disastrous to insert
chips the wrong way round in theinr socket .aid apply power.

FOR SERVICE MANUALS
CONTACT:
MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554



INCREMENTAL SERIES -~ FITTING S 1.

You will require a small conventional screwdriver, a small philiips (cross headed screw
Serewdriver and the zx81 manual,

Refer to Appendix A fop description of board layout.,
Remove all leads and attachments from your 2zX81.

Place ZX81 on table before you as for normal use,

Peel off the footpads located at the VW, SW, and SE corners of the bottom of the Z2X814
Completely loosen the five small recessed bolts which are now visible and lightly replac:

Note that the ZX81 board is now atitached to the keyboard half of the case by just a thin
Tibbon cable which Jou must take care not to damage., We do not Tecommend that the r»ibbon
be removed from its socket on the ZX81 bvoard and there is no necessity to do this if thes

Turn to the chapter in the ZX81 manual entitled 'How the computer works' which contains a
picture of what now lies before you. Note the positions of the CPU and the 1K RAM,
Take the memory board and find the positions of the ROM CS and the RAM CS depicted therson

With these depictionsuppermost and towards You, position the memory board over the ZX81
board with the 40 protruding pins lying directly over the CPU on the ZX81, This is the

If the Sinelair Jx RAM is socketed (rather than soldered to the 2x81 board) then remove

it and put it aside. (see section entitled 'Hints and Tips' for advice on removal and
insertion of chips)

Remove CPU from ZX81 and insert it inte memory boardbeang sure to match indentation at end
of CPU body witn raint spot on memory board.

Remove the 14BA bolts (there are 4) and washers from their guides on the memory board.

Note ~ you could fit the memory board directly in this position but thes would necessitate
the removal of the ribbon cable from its socket in order to turn the board assembly back

on its tummy for reassembly of the case. - Instead make sure You know the poistion of
fitting before going on to next step.

Swivel the 2X81 heat sink to the extreme right to be Sure of clearing thememory board
when fitting. Do not forget to move it back later!

Turn ZX81 board back on its tummy (ie components downward ),
Turn 2X81 (including cise) round 180 degrees so that heat sink is away from you,

Lift ZX81 board with left hand slipping memory board underneath it and around the ribbon cab’
and into poition with the other hand (ie so that rins are directly under ZX8] CPU socket).

PTO



INCREMENTAL SERTES P TESTING 2.1

Having fitted the femory board to your ZXSI, now remove anything you may have p
in to the expansion port. Then -

(i) Turn on Jyour ZXBI and wait a fou seconds for the cursor to appear.
1 IF the cursor cams BP a8 normal THEN GOTO (iv),

(iii) The cursor hasp't come up so try turing on Zi81 2 couple more timeg, If stil]
unsuccessful tha problem is almost certainly a bad connection between the memory t
and the ZX81 board, 3o
IF you have g multitester THEYW “
Test all 40 pins of the CPU conncet through to the zx81 board.
Test all 4 bolt guides connect to track on ZXBl board.
Check that washers are not causing shorts an . ZX81 board,

IF all connections scem OK than it is likoly that there iz g fault in the
memory board <o COTO end - testing failed,

IF you do not have a circuit tester then remove the memory board and check that no
Pins are bent over, If they are it may bz possible to straighten it again without
breakage. If one breaks then thore is nothing for it but the soldesing iron?

\i¥) Find out the contenis of RAMTOP (see ZX8]1 manual if interested) as follows —
Type in

PRINT PEEK 16389
the result will come Up on the screen angd should be checked against

the table below. Note that if the original 1K R4M hasg been removed from the ZX81
board that the RAMTOP value shoulll be 4 less than the figure in thg table, If this is
the case and RamMTOP is correct then you may plug in the Temoved 1K chip (if it is 1K
of course) to the first available sccket on the memory board - at the same time you
ought to move the plug selecting the 1X RAM to disable {position 18) to avoid the ZX81

decoding fighting the memory board decoding and consuming unnecessary current,

TABIE of correct RAMTOP valueg,

———— iy

No,.of 2K chips fitted to memory board. Cgrresponding value of RAMTOP

G 68
76
84
9o
100
108
116
124
128

O:)m-lox\ﬂ-bwmh—'

- F
IF RAMTCP does not correspond to the number of memory chips then
Note “the actual value obtained
Obtain the value of location 16388 (type in PRINT PEmy 16388 to get this) and note
Call us.

end,



1.2 INCREMENTAL BERIES —._ FITTING

(Contimed)

shorts on the ZX81 board (this can happen if the ZX81 board coatings are worn away = the

washers are there to prevent such wear from the bolt heads.)

(Note that it is possible in this situation to fit the top three memory chips next to the
CPU)gie it is not necessary to separate the memory board from the ZX81 board in order to
them)),

IMPORTANT!!!!!!!!!!!!!!E!?!!

DO NOT FORGET TO MOVE THE HEAT SINK BACK as Tollows - Swivel the heat sink hard up against
the protecting pin on *he memory board - Failure to do this can cause a disastrous short

on the ZX81 board!

positions).

(Note that in this situation the first five menory sockets are accessible as wedl as
all 26 positions of the plug~and-socket switches), '

Replace the bottom haif of ZX81 case -~ the Securing of the five bolts can be postponed
till testing is successfully completed), R

Test (see section on testing).
FOR SERVICE MANUALS
CONTACT:
MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694

REMOVING FAX: 01844 - 352554

Remove all leads from ZX81.

Remove bottom of ZX81 case (see 'Fitting').

Remove the two bolts securing board assembly to keyboard half of case,

Remove the four 15B4 bolis & washers securing the memory board to the ZX81 board.

etween memory board and ZX81 CPU socket and carefully
not to bend pins as they come cut of CPU socket, Make
iver pushes on the ZXBl CPU socket and not on board

Place a medium size screwdriver b
Lever the boards apart being sure
sure that the point of the screwdr
tracks which might be so damaged.

FITTING OF ADDITIONAL MEMORY CHIPS.

Remove .11 leads ang attachments from 2X81 and removs bottom of case (See '"Fitting').

¥ote that the memory sockets are numbered from 1 to 8 (see Appendix A) and will normally
be filled in that order.

IF the sockets 1 to 5 are already filled THEN
Pemove the two bolts securing board assembly to keyboard half of case.
Varefully place whole assembly with keyboard uppermost and move keyboard ?0 expose
memory sockets (do not strain the ribbon ecable). Support the beard with flﬁgers as
you plug in the memory chip to the first available socket (sce Hints and T}P?)-
ELSE IF sockets 1 to 5 are not all £illed then simmlv nlrie im Al 4n 84 oot
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the position of the 40 protruding pins protzcted by the block of
polystyrene foam. We suggest that this protection be retained until actual
fitting. Also we strongly recommend the fitting and testing of the memory
board as supplidd before carrying out any adjustment to switch settings,
plugging in extra chips etc.. Finally, from bitter experience, we think

it worth reading the instructions right through before doing anything

PLEASE NOTE ! -

else, \
Supplied by: EAST LONDON ROBOTICS,
Finlandia House, '
14, Darwell-Close,
East Ham,
LONDON E6 4BT
FOR SERVICE MANUALS
, CONTACT:
CONTENTS. MAURITRON TECHNICAL SERVICES
CONIERTS. www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554
1. FITTING :
FITTING
REMOVING
FITTING OF ADDITIONAL MEMORY CHIPS
2. TESTING

TESTING

3+ RUNNING ALONGSIDE OTHER MEMORIES
General Notes
16K RAM packs
32K RAM packs
48K RAM packs
8K RAM packs
Others

4. HINTS and TIPS
Extracting chips from their sockets
Insertion of chips into their sockets
Pin numbers of chips.

(30
-

APPFNDIX & - Incremental Board Layout - Side 1
. Incremental Board Layout - Side 2

AFPPENDIZ B - PIUG & SOCKET SWITCH SETTINGS
General Notes
Table of socket positions.
Examples
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APPENDIX SIX

OLD ROM SYSTEM VARIABLES: NFW ROM SYSTEM VARIABLES:
Decimal Hex  Name Decimal Hex  Name
16384 4000 ERR.NR 16364 4000 FRR.UR
16385 4001 FLAGS 16385 4001 FLAGS
163686 4002 PPC 16386 4002 ERR.SP
16388 4004 E.ADDR 16386 4004 RAMTOP
16390 4006 E.PPC 16390 4006 MODE \
16392 4008 VARS 16391  4ACOT PPC
16394 4004 E,LINE 16393 AD09 VERSN
16396 4000 D.FILE 16394  40CA E,.PPC
16338  400E DF.EA 16396  400C D,FILE
16400 4010 DF,END 16338 40CE DF.CC
16402 4012 DF.SZ 16400 4010 VARS
16403 4013 5,T0P 16402  4C12  DEST
16405 4015 X.PTR 16404 4074 E.LINE
16407 4017 OLDPEC ) 16406 4016 CH.ADD
16409 4019 FLAGX 16408 4018 X.PTR
16410 401A T.ADDR 16410 4014 STKBOT
16442  401C SEED 16412  401C STKEND
16414  401E FRAMES 16414 401E 3BERG
16416 4020 V,ADDR 16415  401F MEM
16418 4022 ACC 16417 4021 SPARE1
16420 4024 S,POSN 16418 4022 DF,52
16422 4026 CH.ADD 16419 4023 S,TOP

16421 4025 LAST.K
16423 4027 DB.ST

16424 4028 MARGIN
16425 4029 NXTLIN
16427  402B OLDPPC
16429 402D FLAGX

16430  402E STRLEN
16432 4030 T.ABDR
16434 4032 SEED

16436 4034 FRAMES
16438 4036 COORDS
16440 4038 PR.CC

16441 4039 S.POSN
16443 4033 CDFLAG
16444  403C PRBUFF
16477 405D MEMEOT
16507  407B  SPARE2

176




e » 2 3 4 32 & 1 & 2 4 B £t D E X
gf o 1 2 6 7 8 § 10 11 12 13 14 15
il 16 17 18 19 20 21 22 23 24 25 26 27T 28 29 30 31
21 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
3 46 49 56 51 52 53 54 55 6 57T 58 .59 60 61 62 €3
4 64 65 €66 67 €8 69 T6C T T2 73 74 75 76 77 78 79
5] 80 e 82 @83 B84 85 8 87 88 8 90 91 92 93 94 95
& 96 97 98 99 100 101 102 103 104 10% 106 107 108 109 11C 111
7| 112 113 114 115 11€ 117 118 119 120 121 122 123 124 125 126 127
sl 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
9] 144 145 126 147 148 14% 150 151 152 153 154 155 156 157 158 159
Al 160 261 162 163 164 165 166 167 168 169 170 171 172 173 174 175
B 176 177 178 179 180 181 182 1e3 184 185 186 187 188 189 190 191
cl 192 193 194 395 196 197 198 199 200 2001 202 203 204 205 206 207
Dl 708 209 210 211 212 Y13 214 215 216 21:; 218 219 220 221 222 223
Bl 274 2:5 226 227 228 229 230 P31 232 233 234 235 236 237 238 239
Fi 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255

There are fundamental differences between machine ccle programming and BASIC prog- :

remming. One of the moat fundamental differences is that of LINE NUMBERS.

As you know, every BASIC instruction in a program musti be preceeded by
a line number, so that the computer ¥nows in which order to execute them. If no
line number is given the computer will interpret the instruction as a CCMMAND
and will execute 1t immediately.

Ir machine code, there are no line numbers. Alsc, the 23!.80/81 will not
allow you to use machipne code instructions as commends, they MUST form part of
a program, The instructions are executed in the order that they are stored. For
example, if the computer had just finished executing the inetruction which was
stored in location 30000, it would then go on tc execute the instruction held in
location 30001, It will continue irn this way until it recieved an inatruction
telling it to do otherwirse.

Unlike BASIC, it will NOT automaticly Stop when it reaches the end of
the program. It will plough right on through the addreeses, and every time it
finds & number which is not zero it will simply treat that number as a code for
some instruction and try to execute it. Usually this will result in what is
called a CRASH.

ABOUT CRASHING

Crashing is the name we give to what happens when your (up until now et least
moderately well-behaved) Sinclair machine unwittingly tries to execute something
it sheouldn't, or if there js a dyrastic mistake in ycur machine-coding which will
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FOR SERVICE MANUALS

CONTACT:

MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554
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