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MICROBEE ENGINEERING NOTEBOOK
T A e

This booklet contains ideas, additions, improvements and
changes that can be made to your MicroBee. Many improve-
ments are already in the latest MicroBees.

This is not the Technical Manual and does not replace it.
Most of its ideas have been compiled by Max Maughan, En-
gineering Manager, Applied Technalogy.

These ideas and additions are for your interest and can be
added to your NicroBee by you or someone with hardware
knowledge. The only things that will be added by Applied Tech-
nology are the modifications required with upgrade. These will
only be done with the upgrade and not under any other cir-
cumstances.
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FIELD CHECK LIST

Please note: This list iz written for people with some electri-
cal knowledge. You must know how to use a multimeter and
a low-wattage soldering iron. In many cases a working Micro-
Bee would be handy to be able to swap parts; when swapping
parts put the suspect part into the working unit. For example,
swap the 6545 from the dead unit to the working unit; this way
Iif there is anything in the dead unit causing the chip to fail
it won't damage the good one.

DISCONNECT BATTERY WHEN CHECKING UNIT

FAULT

Mo power on or picture
dead unit

Ditto

Ditio
Ditto

Ditte
Ditter
Ditte

Ditto
Dittoy

Power-on beep but no picture
Ditt

Ditto

Picture but no beep

Ditto

Loss of picture after a coupla
of minutes

Ditto

Ditto

Braaking out of programs back

CHECK

Try another plug pack unit; it machine OK check wirng and voltages —
should be no load 14-16 volts

Still dead, plug pack OK — remove cover, check input voltages at D14,
check D14 for open circuit and D15 for short circuit

Still dead — check all tag tantalum capacitors for burnt tops; with
suspicious ones, remove one leg from board and power up

Still dead — if input volts OK, check the three 5 volts: 1. pin 16 IC2, main
board; 2. pin 16 1C3, main board; 3. pin 24 1C30, core board

Still dead, all 5 volts QK — try anather core board

Siill dead, core board OK — change [C25 ZBOCPU

Still dead, CPLU OK — remove 109 6545, leave out, and try for powar-on
beep

Siill dead, 6545 out — change IC1 PIQ, iry for power-on beep

Still dead, all above OK — time for an experienced technician with

test aquipment

Check leads from DIN plug to monitor for open circuits

Still no video, leads OK — try running a BASIC program using play;
test control "G’

Still ne video, core board and 6545 OK — time for Service Centre
Check wiring to speaker and speaker for open circuit

Change IC1 PIO and check TR3 under keyboard

Check regulators under keyboard for loose screws slopping
heatsinking

Regulators heatsinking OK — change 1C9 6545

1G9 O — try anothar plug pack

Change plug pack — bridge rectifier breaking down in plug pack

REMEDY
Replace or repair plug pack

Replace D14; ramove D15, don't
replace D15 ‘
Replace capacitor

Any 5 volts missing, check and
replace 7805 reg.

Change ROMs, service core board
Replace Z80

Replace 6545 if beep heard

Replace 1C1 PIO

Take unit to MicroBee Service
Cantre

Repair connections

If no go then replace 6545

Sarvice Cantre

Repair wiring

Replace PIO or TR3

Tighten nuts or use pop rivets

Replace 6545
Replace or repair plug pack
Replace bridge rectifier in

plug pack
Keys not working

Mo keyboard input,
incorract video

Change |C5 6545

to ready plug pack

Only cursor on scraen after Change plug pack - same as above Replace bridge rectifier in
510 10 minutes plug pack

Black bands mowving up screen  Check DIN plug — move to see if bands change; if no change, try another  Replace plug pack

Resolder contacts while pressing hard on keylap: if still no go, remove and  Resolder or replace
replace {use a solder sucker to remowe solder from contacts and PC holes)

Replace 1C9 6545

Know Your Limits When Attempting Repairs

The faults and remedies listed are the most common faults
and easy to fix. Other less common faults are harder to locate.
These faults involve removal of soldered-in ICs. Experience is
required to locate correct ICs, and boards damaged by re-
moval of chips will not be replaced. Normal labour costs will
be charged to repair the damage. If in doubt use your nearast
MicroBee Service Centre.

A good example of what can happen when you try to do
something you don't know enough about happened in June
1883. An electronic magazine published an article on upgrad-
ing your MicroBee from 16K to 32K yourself at a fraction of
the cost. Applied Technology's price for this upgrade was

$125.00. A customer reading this article decided to do it him-
self.

However, after his attempt to do the upgrade, the MicroBes
didn’t work any more, so Applied Technology's service depart-
ment received the unit to restore it to working condition. Some-
how this customer had managed to destroy all the RAM chips
on the core board. To restore his MicroBee to a 18K unit cost
him $130.00; five dollars less and he could have had a 32K
instead of his original 16K.

Unless you have plenty of money to waste, know your limits
whean attempting repairs or connecting things to your Micro-
Bee. If you're not sure how to do it, ask for advice from some-
one with the required knowledge.
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BATTERY BACK-UP

To get longer life from your battery, switch it off when it is
not needed. Even though battery back-up is great, it is still not
as good and reliable as a good copy on tape. You never know
when the battery will go flat,

If you must have battery back-up 24 hours a day, seven
days a week, then install a rechargeable battery. By switching
the battery off when it is not required | have had the same
battery for over twelve months.
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NOTE: These batteries are not stocked or sold by Applied
Technology.

Facts About Plug Packs

These units have been tested and approved by their man-
ufacturers to run the MicroBee. We have no control over the
quality of parts used in these units,

It is normal for them to get warm after a period of time run-
ning under full load. The MicroBee uses between 900 ma and
1 amp and the plug packs are designed to supply 1 amp.

In the plug pack there are three components: 1. Trans-
former, 2. Bridge rectifier, 3. 2000 uf capacitor. The par that
usually fails is the bridge rectifier. It is not the continuous sup-
plying of 1 amp of current that causes this to fall, but the
power-on surge current, which can be as high as 30 amps.

Under warranty the whole plug pack is replaced free of
charge; this does not include the leads. Outside warranty cus-
tomers are up for the cost of a new plug pack, but in most
cases the plug pack can be repaired.

Repairing A Plug Pack
There are two types of plug packs: 1. The Arlec that plugs
into the power point; 2. The MicroBee one, fitted on a lead.
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To repair no. 1, lay pack on its side on a hard surface and
hit with a hammer along the joint, then pull aparl. For no.2
type, unscrew four screws, then tap around the joint to get
apart. Replace the bridge rectifier with another bridge or four
diodes, then re-glue or screw back the cases.

Just as a point of interest, MicroBees don't mind being left
switched on. For example, on August 24 1982 at the Gosford
factory we wanted to find out the MTBF on the MicroBee. A
MicroBee was swilched on with a program running in a con-
tinuous loop, and was left on for 24 hours a day, 7 days a
week. On July 14 1983 when this was written, that MicroBee
was still running, and not one component had failed. So when
you're not using your MicroBee, put it to work; for example,
use it as a burglar alarm.

Mo failures in eleven months = 325 days = 7800 hours.
This would be equivalent to using vour MicroBee for three
hours a day, 7 pm to 10 pm, seven days a week for 2600
days — which amounts to 7.12 years,
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WORDBEE AND EDITOR
ASSEMBLER IN THE SAME
MICROBEE
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MICROBEE PRINTER
INTERFACES

PARALLEL PRINTER
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IMPROVING RS232 OUTPUT
ON THE MICROBEE

BY Max Mhadcadnd
Feruen TECiaLeay,
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BEFORE

The RS232 output from the MicroBee will not drive all RS232
receiving devices because it has no negative drive signal. If
your receiver is a 1489 |C receiver you will have no problems.
If the receiver has an input resistor you will probably have
problems.

If you know the receiver circuit works because it worked on
another machine with an RS232 transmitter circult, OK. Then
you need to try the above circuit modifications in your Micro-
Bee. For a quick and easy test use a battery between 4 and
12 volts. Carrent drain from the battery is low so it could ba-
come permanent. Disconnect RS232 plug when not in use to
save battery life.

Another suggestion is if your printer has a =12 volt supply,
connect it 1o a spare pin on the DB25 plug, feed it back to
the MicroBee and connect it to R3. The only other way — a
rather untidy way - is a separate 12 volt supply.

REMOVING THE LINEFEED
CHARACTER FROM THE LIST
OUTPUT STREAM

Some printars, usually parallel interface models, perform
both a carriage return and line-feed when they receive the
ODH character (return). Since the MicroBee sends an OAH
(line-feed) code in the listing as well as a return, double spac-
ing results, wasting paper.

To remove this problem, a special routine can be placed into
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the spare RAM which intercepts the LF code before it gets to
the output routine.
The assembly code to accomplish this s as follows:

O148 FEDA ap ir ris it & linefead
Blda (s ret a fif ik i@, dconk print it
D14n ClEEE® ip routine sprint the characker

The address “xxxx" depends upon which stream Is E:alng
used for the printer.

addruss DIFE
maddraas ARTA
acdress ABTF

FParallel peinter
N0 Baud R5232
1200 Bawd RS232

xaxy = FAAs
Hxxx = TAME
HExx = TFAA

The 18-bit printer vector must also be changed to print to
the intercepting routine:

Store 48H, (1M at addresses

O0B4H, DOBSH for parallael printar {device 1}
00pAH, 00BBH for 300 baud RS52AZ (deviase 4]
QOBCH, O0OBDH for 1300 bBaud RS232 (device 5]

In BASIC
To make the above changes from BASIC, run the following
program after the MicroBee has been cold started

Parallel printer {deviee 1}

00100 DATAE 254,10,200,195, 246, 181
0119 RESTORE 104

00120 POR I=328 TG 3131 READ A &
G130 POKE 1BO, 73+ POKE 181,1

POKEL.A: HEXNT I

30 Bauwd Serial Printer (device 4|

P00 DATA 254,10,200.195, 122,188
Q0L10 RESTORE 100
O0L20 FOR I=32B TC 113: READ A : POKEI Ar NEXT I

09130 PORE 186,72y POKE 1E7,1

1200 Bawd Secial Printer (device §)

Q0100 DATA 254,10,200,195,127,158

00110 RESTORE 140

00120 FOR I=328 TO 3313; READ A | POKEI, A1 NEXT [
09130 POKE 18E,7I: POKE 189,1




IMPROVING KEYSWITCH
RELIABILITY

To improve the reliability of the keyswitches on the Micro-
Bee, a resistor network, RMN1, has to be changed.

This resistor network is in front of IC4 under the keyboard
frame. It is used as a pull-up resistor on the input lines of 1C4
and does not appear on the circuit diagram.

The resistance value of this network is 3k3 or 4k7, which
is too low. The resistance has to be increased to 33k (or near
to this value); a 33k network or eight 33k resistors will do.

To remove the old network, pull out keyswitches nos. 1 and
2; remove them as described in the notes on repairing keys-
witches. With switches removed, suck out solder from the re-
sistor network connections, Remove rasistor through Keyswitch
holes.

Fit new resistor pack, then refit keyswitches. If you have to
use resistors they may not fit under the keyboard frame. If you
cannot fit them, solder them on the bottom; there is plenty of
room underneath between the base and the case.

It you have a machine with faulty keyswit-hes it is advisable
to change the resistor network first. Most if not all of your faulty
keys will disappear.

This repair can be done by the service department, but the
normal repair charges will apply if the machine is out of war-
ranty. It is not necessary in most cases to change this resistor
if key operation is okay.
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REPAIRING KEYSWITCHES
ON THE MICROBEE

Tools required: 1. soldering iron; 2. solder sucker; 3. long-
nose pliers; 4. small screwdriver; 5. ink rubber.

If you have any keyswitches that are hard to use on your
MicroBee and you can't afford the down-time to send it in for
repairs, then you or someone you know who can use a solder-
ing iron should be able to fix that troublesome keyswitch,

The keyswitch has to be removed and the contacts inside
cleaned with an ink rubber or very fine emery paper.

To remove a keyswiltch the MicroBee has to be completely
removed from its covars. Hemove the keytop of the faulty key
— just pull it straight off. Then, with your soldering iron and
solder sucker, remove the solder from the holes holding the
keyswitch in the main board. Cautlon: do not use too much
heat on the swiltch contacts or you may melt the plastic switch
case.

With the solder removed, from the keyboard side grab the
keyswitch body with a pair of long-nose pliers near the frame
on the right and left sides. Then pull up; if all the solder has
been removed it should pull out easily.

Then with a very small screwdriver remove the bottom of
the switch (watch out for the spring). With the switch apart
clean the two gold contacts. Re-assemble the switch and in-
stall back Into the Bee.

The whole job will take around 15 minutes. Note: only at-
ternpt this on machines out of warranty. Keyswitches are com-
pletely replaced on warranty machines or any machine ser-
viced by Applied Technology.
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CASSETTE MOTOR
CONTROL FORLOADING AND
SAVING ON MICROBEES
WITH COLOUR 5.22e BASIC
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On the IC MicroBee the 7474 can be placed in IC32 position
[cut tracks first), connect pin 1 IC30 to OV. The relay can be
mounted in the spare socket.

Operation

COut 9,0 set the 7474, this latches the relay when the con-
tacts close, starting the motor. When anything is written to the
screen FOOO, the 7474 is reset, stopping the motor, During
lvads and saves nothing is written to the screen except the
“*". The capacitor stops the relay from changing during this
write to the screen. Load and Save out 9,0, then write and
set the 7474 again. PLAY, LLIST, LPRINT also out 8,0, so the
switch has been added to stop the relay clicking during play.
This allows you to rewind your tapes without disconnecting any
plugs. Test control "G" then space.




CASSETTE MOTOR
CONTROL FORLOADING AND
SAVING ON MICROBEES
WITH STANDARD 5.1 BASIC
BRI N

Note: With 5.1 BASIC you can use the same circuit as the
Colour BASIC but you cannot use the FOOO signal and you
have to enter a bit more software,

Software

5.1 BASIC LOADING = OUT 9,0 : LOAD {cr)

When the tape is loaded use one of the two suggestions
in the operation,

5.1 BASIC SAVING=> OUT 9,0 : SAVE “test” : OUT 10,0
fcr)

Or>= OUT 9.0 : FOR X=1 to 3: SAVE "test” :next x : OUT
10,0 (cr) saves “test” three times then stops motor.

Hardware
Same as used with Colour BASIC version,
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The 7474 can be mounted in the spare socket but the relay
will have to be mounted where it fits best. Stick it on the back
or side near the spare socket.

Operation

To have the motor stop automatically after loading, save
your programs with Auto start; the first line of the program
could be 100 OUT 10,0 REM stop Motor on Cassette.

Use port 10 not port 8; if your programs are run on a Colour
MicroBee they will not upset the colour. Port 8 is used for col-
our,

The other way to stop the tape is to manually press Reset
or type in :OUT10,0,

DUAL-SPEED MICROBEE
WITH 5.1 BASIC
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DECODING EXTRA

INPUT/OUTPUT PORTS
S

Ports 20 Hex to 27 Hex or 2F hex
Selectable from 20 Hex to 70Hex in 10H steps

MNote:

Ports 00 to 20 hex are decoded in the MicroBee

Port 00 is the same as 10H

Port 08 is the same as 18H

Port OF is the same as 1FH

Address line A4 is not decoded, causing the double up. Mot
to worry, 223 ports left, ] e
Address lines AD to A7 and control signals TORG, M1 and RD
need not be buffered if they are only used to drive one gate
each. Data lines must be bufferad.
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Mote: By replacing the 74L5138 with 74LS154 ¥ou can decode
twice as many ports. See data books for pin connections.




SCANNING UP TO 255
SEPARATE INPUTS ON
ONE PORT

Using Machine code to check for on/off, zero or one,
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For output use the same decoding circuits, but the output
chips will be different. 74LS154 or 74LS138 if no latching is
required. If latching is required use 9334, 74LS259 or NES0S0.

There are plenty of output instructions to use using Reg 'B’
as a counter of AB to A15.

64K ROM PACK

This pack will work on any 16K or 32K MicroBee with 5.1
BASIC or 5.22e Colour BASIC. All that needs fitting to the
MicroBee Is a S50-way expansion plug to the core board; no
modifications are needed.

ROMs or the ROM at COOO and DOOO in the MicroBee
must be removed and fitted in the pack. These ROMs cannot
be disabled under software without modifications.

To use the pack with 5.1 BASIC, enter under BASIC 10, (n),
where n is any number from 0 to 7. Then enter =EDASM, and
ROM at location (n) will be executed.

With the IC MicroBee enter under BASIC =PAK (n) where
nis any number from 1 to 7. (ROM O is in the Bee and has
to be removed or the core board modified.) The ROM at loca-
E“TK{n} will auto execute. To use ROM 0 use -OUT 10,0 then

The eighth set of 8K ROMs are all wired in paraliel except
for the power supply pin to +5 volts. The five volts is only
applied to the selected ACOM and is latched there until a2 new
ROM is selected. You can only have one ROM powered up
at any one time. There is no need for extra power supply to
run this board; it uses the +5 V from the core board.

If you cannot get a 74C137 IC then the following circuits will
do the same job.
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CIRCUIT CHANGES (ONLY

FOR EARLY MICHOBEESI

opginal Video Cirguls.

o VL

Updated and current Yideo Circult.
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- 2. 2K
R1E ]
R1% 310 obhms no changs
L33 ds hive ro fhange
121 BZ chrs (tepe cir.uit)
Laa F HOT USED
20 22 uf HOT USED

PN9lg lEE! + rad in parallel

UPGRADING THE BASE
BOARD
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Note: Base boards from REVISION H and later have modifica-
tions (2) and (3} already done. The artwork has been changed.
Check board before doing mods 2 and 3.

OFFICIAL STANDARD FOR
JOYSTICKS ON THE
MICROBEE

DB15 port and joystick connections.

Connections for the Spectravideo 'Quick Shat' joystick. This
unit normally has a DBS plug fitted and for the MicroBee you
need a DB15.

Connections for the DB9:
P

DOWN

. RIGHT

. LEFY

. Not Used

. FIRE

. Not Used

. Switch common

. Not Used
Colour code of wiring:

White = UP, Blue = DOWN, Brown = LEFT, Green =
RIGHT, Orange = FIRE, Black common return for all switches,
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Connections For MicroBee Via The DB15

Pin SEatus Usage pELS connecelons
1 Supply +5 Comman for Aesisktocs ALl 17k Aesistors
i Cata T FIRE button O &gl + 10k

3 Data § Seleckt player 2 + 10k

4 Dava 1 LEFT Brown + 10k

s Data 1 LAWK 1 e 4+ 1dx

& Mot used H.T.

? A poady Lo not connect M. LC,

i Earth aw Return for Switches Hlack

a Het used M.

] Sata B Not allocated + 10k "
Il ‘ata 4 Select player 1 ¢ 1k .
12 Data 2 AIGHT direen + 10K

13 Cata 3 UP Whita + 10K

14 Hot uaed H,C,

15 & Btrobe Pell low (to pin B} l2 resister to pind

The three pull-up resistors marked with an asterisk are not
essential, but help to give reliable input from the port. MN.C.
means Not Connected.
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Pinout of the DB15 connector viewed from the solder side.

TESTING YOUR JOYSTICK

When you have modified or constructed your joystick, you
will need to test it and check it is functioning correctly,

Q0L00 REM joystick test program for Microoes
GRL11D QUT 1,255 sREM initlalise tha pore

Q0130 A = Inl:l] sREM rmad tjovstick on port zero
90130 A = 143 = ;A AHD 143) REM convarts to poaitive loglic
aQ0140 B = ={A RHD 1) (IF B THEN PRINT "up”,

00150 B = - (A AND 2] :IF B THEM PRINT "down",

90160 B = ={(A AHD 4] 1IF B THEN PRINT "left",

Q0170 B = = (A AND §) 1IF B THEN PRINT "gpight",

00180 B = =(A AND 128} (IF B THENW PRINT “fira",

00130 IF A=0 THEW FRINT
Q0200 FOR T = 1 TO 100 :
aa210 gora 1320

"nothing", A ELEE FRINT A

HEXT T 1 KEM short delay

If the program is AUN without a joystick connected, the dis-
play:

up down left right fire 143
should print continuously up the screen (provided all inputs of
your PIO float LOW with no input connected). When the joys-
tick is plugged in, the display should change to:

nothing O
rapeating continuously. If you now push the joystick forward
the display should change to:

up 1
Now press one of the fire buttons while still holding the stick
forward; this should show:

up fire 129
Mowve it slightly left and you should see:

up left fire 133

Continue until all combinations have functioned correctly.
Once you are satisfied that all is functioning correctly you can
start writing your own joystick software, or madifying your exist-
ing programs to make use of the joysticks.

Don't forget if you develop any good programs please take
them to your local MicroBee distributor for forwarding to 'Hon-
eysoft', or send them directly to:

Honeysoft Pty Ltd

82a Jubilee Tce

Bardon 4065 Qld

We may be able to sell them on your behalf, or at least in-
clude them in users' group material for distribution to other
MicroBese owners.

SIMPLE INTRUDER ALARM

One way to use your MicroBee for a simple alarm system
is to use the parallel port. Wire it up in a similar way to the
joysticks, only instead of wiring up to the joystick switches wire
up the reed switches and contacts on your windows and doors.

The program will have to look for open circuit and not closed
circuits, but this shouldn't cause any problems. Exit and entry
delays can also be programmed. The alarm can be the internal
speaker or use a spare port — 9 or 10. If you have the cassette
load control relay fitted, use this to drive an external alarm
(with its own circuit and power supply). The length of time the
alarm is to ring can also be programmaed, as can self-testing.

This is one way of getting your MicroBee to work for you
when you're not using it. Switch your screen off; it's not needed
when you're not looking at it. Just switch it on to check the
status of the doors and windows when the program is run.

Leaving your MicroBee on 24 hours a day won't hurt it; there
is very little to wear out.

T

With eight inputs you can have a good selection; window
switches can be wired in series on one bit. You can also pro-
gram to look for closed circuits such as emergency switches.

MODIFYING ATV SET FOR
USE AS A MONITOR

To achieve the best results from your MicroBee with its 64
characters per line you need a special monitor. If you can't
afford one of these the next best thing is a modified television
set,

If you have a small B/W portable or large old B/W set, then
in most cases it is possible to use them as a switch-selectable
TV:monitor.

Note: There are some TV sets you cannot convert, so a cir-
cuit diagram of your set is needed first.

Parts Required
1 x RCA socket to connect the video from the MicroBee
1 x 470 ohm 1/4 watt resistor
2 x 1N914 diodes
1 x 0.1 uf menolithic capacitor
1 ¥ spdt switch (if you still need a TV sat)
2 x 600 mm shielded cable
All these can be mounted in the set near the aerial input.
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Note: You cannot expect to get the same quality picture
from a converted TV as you get with a professional monitor.
If you want to do a lot of computing a good monitor is the
best investment.

INTERFACING THE HALF-
INTENSITY COLOUR
SIGNALS

With three colour signals, R G B, it is only possible to get

eight foreground and eight background colours. Black is |

counted as a colour,

To get a greater range of colours the MicroBee has three
extra signals, R1, G1, B1; these are the half-intensity signals.
All six signals are TTL level signals (you can't have half-level
TTL). Mixing R with A1 has to be done in analogue and Is
best done in your monitor.

Most colour monitors accept TTL level R G B signals, than
convert them to analogue to drive the colour guns. The halt-in-
tensity signals have to be interfaced between the TTL output
{in the menitor) and the analogue input.

The following circuits show one possible way to do this mix-
ing; note: it may not be possible with all monitors.

MICHOBEE DB13 PLM CONMECTIONS
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WORDBEE TAB SCALE

H.5.Maughan
[E225)=

Tth

1 THE® 1

July 19E3
290

T IPRINT*N o r d b e & Tab 8 &4l a"
iPOKEZLS 17
‘POKE2225,1
"Press Rmset tc Continuna”
62527 :POKE X,458 NEXT X
3
X=61464 TO EZB2T STEP
E X,;X @ ¥Y=¥=1 rHEXT X
HEX-DECIMAL COHYERSION TABLE
oL, 3 blad LS.l L5 ]
HEX CEC HEX DEC HEXL DEC HEX 2EC
& 3 a i o o o
1 1 56 X 15 1 1|
2 4 512 2 32 F i
3 3 TEA .| LB 3 3
4 q 1,324 d 64 4q 4
H 5 1,@80 5 80 5 5|
& & 1,536 a 96 4 El
7 ? 1,792 7 12 7 7
a i i,048 [ 128 El B
L @ 2,34 L] L44 3 9
A h 2,360 R 1£4Q B ]
E B 7,81 | B 1% | = 11
I< c Biate-] e 19z | «© 12
J.a o} 1,326 o 238 B 13
|E E 504 E 224 E 14
LE F 3,840 r 240 F 13
C convert BE517 Hex to Decimal
col, 4 B & 37,768
ool, 2 i= 1,280
eol, 1 1 = LG
col. © 3 7
34,071 er 34071 decimal
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TAKE CONTROL WITH YOUR
MICROBEE JOYSTICK YOU ARE
THE SOLE FIGHTER PILOT LEFT
TO DEFEND THE PLANET
AGAINST ALIEN SHIPS CRUISERS,
SEA PLANES, TANKERS & U.FO’s

- -,
.

This $14.95
programme
FREE with the
first 1000 NEW
microbee

g joysticks

¢ CAT. 250.079.

A space war action game which
puts you into the cockpit of your
own supersanic fighter. Pit your
skills against the aliens.
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honeysoft—programs assessed, produced and published to exacting standards for microbee.
Available from microbee computer shops, bankcard phone order or your nearest microbee dealer,

Look forvew./honeysoft releases every month.
hﬂ“e}’SOﬁ Publishing Company, 1 Pattison Ave, Waitara 2077.

asacag® Ok Ok the cannibals nove caught




PROGRAM AID VARIABLES
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IR e 5
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50-WAY EXPANSION PORT
CONNECTIONS

PIN 2O HAME DESCRIPTION
1,2 +11 v Input/foutput Power connection for Microbea
3,4 Oy aystem ground
3 Port=33 * {0} goas low when port is accessaed
] Forc-08 * (0] gona low when port la accessed
T WAIT * (I} uwaed to alow down Eha CpU
B Pork=0A * (0} goes low whan port 1ls accessad
] INT * (Il intercupt input
1] HALT * {0} indicates CPU ila halked
| HMI * (Il generate non maskasle interrugt
12 CPU clack (0] 1.37% mhg or 2 mhz (H1)
13 BUsSAK * {0} Acknowledge bus reguest
14 BUSRD * (ID request use of bua
15,86 +5 pegulated From CORE BOARD
17 AFSH * (0] for rafresh on dynamica RAM
1e RESET * {I/0) 0/C input/Soutput
19 Ml " ) indicates instruction faveh
20 IORZ * (0 indicates port access
21 ap o+ o) read akroba
a4 KWR " (] deglicched write strobe
23 SEE HOTE H2 see nota {H1)
24 MRED * (] indicates meamary access
25 alq
L M5 Hoat significant address BIT
27 AlLZ
28 ALY -
% ALD
an All
31 AR
37 e
) Lt}
14 Ly
15 Ad
E ] kS
7 £ ]
18 Al
i3 Al
40 Al
41 o7 12E data line
42 aw syatem ground
41 o3 12 data line
44 D& &4 data line
43 k] # data line
42 04 It data line
[ Dl 2 data line
48 03 4 data line
4% ay systan ground
ap oo I data line
Notes:

* means active low signal

{O) means output from MicroBee

{l) means input to MicroBee

(N1} Standard MicroBees = 2 MHz. Early 64K = 2,25 MHz.
IC models = 3.375 MHz

(N2} Core boards, old style BOOD series — this is (O) ROM
SELECT " ; new style core boards and 56K board — this is
PHANTOM (1) *




microbee
computer
shop.

microbee dot matrix
printer (admate DP80.)

opeclh

Ay

KS
s10¢
| HILEL 2ST

#*HIGH
PRINT QUALITY.

*FRICTION AND ADJUSTABLE
SPROCKET FEED.

*Hi Res BIT IMAGE GRAPHICS.

*BUILT-IN GRAPHICS SYMBOLS.

For the complete microbee computer range, peripherals, manuals and Honeysoft
soffware buzz info your nearest microbee computershop.

BAdnERE Ansi
BT

xxxxx

| e e (02) 487 21

SYDNEY MELBOURNE phone orders, NEW.  PERTH
1 Pattison Ave 729 Glenferrie Rd. charge Bankcard 141 Stirling Hwy
Waitaro Hawthorn We mail to you. Nedlands.

APPLIED TECHNOLOGY RETAIL PTY. LTD., P.O. Box 355, HORNSBY 2077,




Here’s the easy way to improve
your future with Australia’s
COmplltel'. Order by phone on e .

Bankcard, or mail

Microbee 16K— $460 your order or callin fo
Microbee 16KIC— $499 your nearest Microbee
Microbee 32K— §559 dealer foday!
Microbee 32KIC— 8509

Microbee Monitors from $199

Admate Printers— mwim cabie) $499

Cassette Players— $49.95

Manuals— $14.95

Software from $14.95

microbee = 4 e -

el (02) 487 2M
D COLLECT/CASH OMONEY ORDER [ CHEQUE
[1PLEASE DEBIT MY BANKCARD NUMBER
APPLIED TECHNOLOGY RETAIL PTY. LTD. SIGNED
CALL IN DR MAIL YOUR ORDER TO: NAME
| PATTISON AVE.. WAITARA. 2077.
PHONE (02) 487-2711 EXPIRES ____END
i ﬂ"ﬁ r
DELIVER TO |Block latters please) Date | | | | | | | l l I I |
NAME ADDRESS
POSTCODE_____ PHONMNE | )
aTty. DESCRIPTION OF GOODS Serial/Cat. No PRICE EA. TOTAL
PACKING, INSURAMNCE & DELIVERY $10.00
TOTAL AMOUNT HEREWITH Dealers in aff States




