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ADVENTURE 1 7R M/C 5.95% TOOLKIT 1 2K EPROM 22.50
ADVENTURE 2 7K BAS 6 95 MICROTANTEL 2K EPRCM 16 95
ADVENTURE 3 16K M/C 9.95 HT RES TOOLRIT 2K FPROM 16 95
ALVENTURE PACK 3 x 7K BAS 14 95 FORTH LANGUAGE 1IN EPROMS 34 95
THE DEFENDER 7K M/C 6 95 2 PASS ASSEMBLFR  EPROM 34.95
TANK RAID 16K M/C 9 95 TOOLKIT 2 ZK EPROM 16.95
EARTH ATTACK K M/C 6 95 ASIMOV WORD/PROC  EPROMS 49.95
SPACE INVADER 3K M/C 5.95 FILE UTILITIES BAS TAPE 9.95
THE GORBLER 6K M/C 6 95 M/C RELOCATOR  M/C TAPE 5 95
SUB STRIKE 5K BAS 5.95 EFROM PROGRAMMER SELF BUILD 9.95
STAR CHESS 3K M/C 6 95 TEXT PROCESSOR M/C TAPE 14.95
3D MAZE 7K BAS 6.95 BAS LINKFD ASSEMBLER TAPE 6.95
0 OX0 7K BaS 6.95 MCORSE CODE GENERATOR TAPE 4.95
GRAPHIC PUZZLES 7K M/C 6.95 SINCLAIR PRINTER INTERFACE 29.95
MOLE SWAT 7K BAS 6.95 DISPLAY PLANNER M/C TAPE 12.95
GAMES PACK 1 3 x 7K BaS 8.95 F2 EPROM EXTENSION CARD 22.50
GAMES PACK 2 3 x 7K BaAS 8 95 H2 FPROM EXTENSION CARD 24,50
GAMES PACK 3 3 x 7K Bas 8.95 25 x 64 COLOUR VDU BOARD 85.00
GAMES PACK 4 4 x 7K M/C 8.95 LODSELEAF DATA BASE TAPE 19.95
AUTHOR 7K M/C 6.95 MISIC COMPILER FOR BULLDOG 19.95

EPROM PROGRAMMER CARD FULLY BUILT TO PROGRAM 2716-2732-2516-2532 EPROMS  69.95
UNIVERSAL EPROM ERASER FULLY BUTLT TO ERASE UP TO 8 EFROMS AT A TIME .95
HI RESOLUTION TOOLKIT NOW AVAILABLE FOR OWNERS OF THE BULLDOC BOARD 16.95
TOOLKIT - ADVENTURE GAME - 3 PASS ASSEMBLER AVAILABLE FOR NEW SCREEN BRD  EOA
PILOT LANGUAGE NOW AVATIABLE FOR THE MICROTAN - THIS EXTENSION TO BASIC WILL
ENABLE YOU TO WRITE AND RUN COMPUTER ASSISTED [EARNING(CAL) AND COMPUTER
ASSISTED INSTRUCTION(CAI) PROGRAMS ON YOUR MICROTAN — (TAPE OR EPROM) 1995
LARGE. SELECTION OF COMPUTER BOOKS NOW AVAILABLE FROM STOCK - WRITE FOR DETAILS
If You have any programs or Hardware ideas please Contact Mr David Northway
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WHO'S WHO AND WHATS WHAT

The Company
Microtanic Computer

Microtanic Computer Systems Ltd. 16 Upland Road, Dulwich,
London SE22. 01693 1137

Managing Director David Northway
Director Charles Cooper
Director & General Manager Raobin Northway
Design Consultant Dr. P.N. Gaunt

Microtan World

Published by Microtanic Computer Systems Ltd
Editor Deryck M. Sutton

Repairs & ) Andy Parnell &

Technical ) Clive Reynolds

The Microtan System

1K Computer in Machine Code

Microtan 65 + Keypad
+u/l case +Graphics

8K Computer Expansion

As above + Tanex +
Mini Motherboard +
Power Supply +Full
ASCIl Keyboard +Basic

48K Computer Expansion

As BK + Tanram +MPS52
Power Supply + System
Motherboard.

Additional Expansion

HI RES Board. VDU
Colour Board. Sound
Board. DOS Board.
MASS Storage Eprom
Board

Languages

Basic. Forth. Pilot
Assembler

Also Available

Microtutor
Controller Board

MICROTAN 65



The Inside Story

by David Northway

MICROTAN @

Here we are with Issue No. 3 and that means the months are really
slipping by, Wa are now getting more and more comments from
you and we will try and use ail your ideas wherever possible.

Keep those letters coming in. We are continuing to expand and
we have added a new overseas agent (see Shop Window) this time
in lsrael,

We are also getting more programs and articles and a voucher
system is under way 1o tempt you to write for the magazine.

We are working on new software and also on providing disc
based software, The real time clock is available so give us a call
for details. We can also tell you that we have a new board
‘Tandata’ under design, but more of that another time.

From the Dr Gaunt articles you will have seen that we are ex-
panding the system continuously and wherever possible this
expansion will be kept compatible with existing hardware.

| can also assure you that the original system will always be
fully supported.

Finally, whenever possitie, comments on the system etc should
be sent to me at MCS Ltd and not to the Editor, this way | will
be able to react to them more quickly and with less danger of
them being overlooked. Comments on the magazine should be
sent to the Editor.

Mare news in October



ED'S Page

To echo David's words, Issue No. 3 already. We are getting a,
good feedback from you now and we will try and reflect your
wishes into the magazine.

We now have a voucher system which we hope will attract you
to keep those articles coming,

The vouchers will be for £5 each if cashed or £8 if used for pur-
chases from MCS Ltd.

The amount paid will vary according to the size and content of
the article and the voucher will be issued after publication. If
you wish to know in advance of publication the value of an
article, please state clearly when writing in and we will advise you
and wait for your confirmation.

The Editor at work!!!!

1f you are submitting programs for publication please try and
include a tape for checking, this will also enable us to produce a
listing in a quality suitable for printing. (tapes will be returned).

To all disc users . . , we are looking for your views and comments
on using the disc system and in particular hints and tips to aver-
come any problems you had to start with, Also any short pro-
grams which ilustrate their use.

Thank you once again far all your kind words, for your sug-
gestions and for yvour articles. We particularly need short pro-
grams, hints and tips etc, and although these may not qualify for
payment, you will have your name in printl,



REAL TIME CLOCK/CALENDER CARD FOR THE

MICROTAN

Dr P N Gaunt

A real time clock should provide two functions within a micro-
processor system: it should be an accurate ‘watch’ for the
computer to refer to when the time of day or date is required,
and it should be capabie of interrupting the processor at precise
intervals when periodic sampling is undertaken. The latter
function is correctly referred to as the ‘real time clock’ capa-
bility whilst the former is the ‘calendar’. This card handles
bath of these requirements, and in addition contains 50 bytes
of battery-backed RAM that can be used for any semi-perman-
entstorage. The 146818 real time clock used on this card
provides all of these facilities and occupies any 64 byte block of
1/0 space, Since the device is so versatile and also little known,
the following brief description may be of interest.

The clock counts from seconds to hours and has a hundred vear
calendar with day of week, date, month and year {with auto-
matic leap-year adjustment). There are three interrupt modes,
each software selectable, for a time-of-day alarm from once-a-
second to once-a-day, continuous periodic interrupts from 122
microseconds to 500 milliseconds, or on the completion of the
clock update-cycle, A switch is provided on the board to write
protect the clock and RAM so evoiding accidental corruption

- it is recommended that the board is write protected except
when setting the clock or changing RAM data. The on-board
NiCad rechargeable battery can maintain the clock and data of
the chip for weeks with the computer turned off and recharges
when the computer is on, Of the 64 bytes of 1/0 space required,
14 are clock registers and the remaining 50 are CMOS static RAM
that may be used for any purpose. The memory map of the
device is as follows:

xx00 Seconds

xx01 Seconds Alarm

xx02 Minutes

xx03 Minutes Alarm

xx04 Hours

xx05 Hours Alarm

xx06 Day of Week (1-7)

xx07 Day of Month (1-31}

xx08 Month

xx09 Year

xx0A Register A - U1P, R50-3

xx0B Register B - SET,PIE,A|E,UIE SOWE,DM,24/12
xx0C Register C - IRQF,PF,AF, UF
xx0D Register D - VRT

xx0E-3F  Uncommitted RAM (50 bytes)

[xx may be switch selected to any 64 byte boundary in /0
space).

Registers A & B are read/write control registers: U1P is set whan
time registers are being updated (and potentially invalid), RS0-3
select the periodic interrupt interval, SET disables the clock if
set so that time may be set accurately, PIE, AIE & UIE enable
interrupts by period, alarm or end of update, SOWE enables
square wave output (should be off unless required), DM defines
whether registers are binary or BCD mode, 24/12 select 24 or
12 hour clock, Registers C & D are read-only status registers:
IRQ, PF, AF & UF are the interrupt flags while VRT indicates
whether a power failure has occurred that may have corrupted
data in the device.

These notes give only an outline of the capabilities of the versa-
tile clock device and more comprehensive details and program-
ming examples will be provided in the user manual.




| VIEWPOINT

Dear Mr Sutton,
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Dear Sirs,

This brings me onto the next point. The printing of the circuit
diagrams is very useful indeed. | do hope this is just the beg-
inning of the complete series. Setting up the system Nine needs
circuit diagrams to allow the full implications 10 be understood.
| had not realised that there was 8 7415244 hugler on the

mother board for instance.
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Dear Deryck,

First of all, let me congratulate you on the quality of your new May | reply 10 E Jewell's letter on pg 14, Regarding the missing
Magazine, ! found the second issue even more interesting than tap line of his system screen memory fie although it exists, it
the first! does not appear on his monitar/TV), the effect is Caused by 3

One of my comments on the system is: coulqd MCS not combine devices are supposed to Operate at up to 30 MHz, some makes
the obsolescence of the 32 x 16 screen with the snail-pace 0,75 can't make it at just 6 MHzl The culprit sits in D2 and should
MHz microprocassar clock frequency to produce two new boards pg replaced with another 393. If E Jewall js lucky, he may get
fone could already be fuifilled by the SCBY), a colour 24 x 40 + away with simply changing over the 393s in D2 and D3, ai-
Hires VDU card (with UHF, pai Composite Video and RGB out- though | would say this s unlikely because both chips are likely
put formats) and a multi-speed processor card {with just 1K RAM to be of the same manufacturer. | fgel sure that you, Deryck,
for stack & processor ‘seratch-pad’). The VDU card would could produce a cireuit for E Jewelt showing him how to wire
Operate at several Programmable clock Speeds, programmed by up some relays for tape-recarder contral {there’s one in ths
wire-links on the PCB, Speeds catered for could be: 0.75, 1.0, Tanex manual!l),

as there are plenty of ¢heap chips around {Prestel and Viewdata The above problem jogged my memary an the RESET ‘mod*
use the 24 x 40 standard) that will do the alph-numeric charag- that I used to do from time to time, The Sympton is that
1er generation plus discrete LS TTL (similar to the current Hi- some makes (ie Signetics otcl of 6551 UART would not

and have wire-link Programmable clock frequencies in the same not have a fast enough rising adge to reset all chips. The solu-
steps a5 above. [If the designer felt it worth-white, an automatic tion is simply to buffer the CR-derived reset through one of
dual-speel clock could be used (harg - or soft-ware controfled), the three unused Schmitt input buffers of the 7418244 chip
Obviously the numMber one crushing prablem is 90ing to be the on the System Mother Board, Could ¥YOu produce a cireuit

. i H ?
Operating speeds that the other system cards {Tanram, HRG) diagram of this for your readers Deryck?

will cope with, The mosi obvious way around this brablgm, i i i i

using both hard- and soft-ware, is to run the processor at15 You may like to add my callsian o the list of catlsigns on eg 21.

. - Mine is GBUGR and I have tried (unsuccessfully, asyet) using
g‘;‘; twice the current clock 2., but only drive the p 1 and Tangerine system in amateur radio. My colleague Nick
! ussed signals on the System Mother Board at 0,75 MKz and G4FAT has written Morse Tutor progra Orie 1
Insert a single cycle wair during any siow 1/0 access. All cards Htor pregram on my Oric .

wo new 01 and 02 lines, from two of the spare unallocated é\"df .I:;Iargas
lines on the Mother Brq, bus. The hardware would now func. ambridge

Congratufations on the Eprom Storage Card and | look forward
to reading reviews on the RTC and Saund cards.

!'would like to join David Price of Tooting {pg 13} and support
his request for more software in the Magazine. Short as welj as
involved routipes would be welcome,




The following article is a Preview of a New
Software Package

ASKLES

This is a softward package of three programs, an Assembler,
and Editor and a LinKer - crossword enthusiasts will spot the
anagram. |ts purpose is to assist those who would like to write
programs in Machine Code.

It is virtually impossible to sit down and write a program directly
in Machine Code, ane must first write something a little mare
intelligible to human beings, which of course is Assembler
Language. Since the Machine only operates in Machine Code
the Assembly Language has to be translated, X Bug's T
Cammand is of some assistance, in that it will convert the in-
struction muemonic, but one still has to enter the rest of the
instruction in absolute terms, and there in lies the problem.

The implication is that one must know at the outset wherd all
the instructions are to be located in the machine, how eise could
one write BCC1468 - sorry BCC § 1468, and don't forget the
space before 8 ! So having written it al about and deciding
where alt the instructions will be located, one enters it into the
machine - it doesn’t work! Why? for one thing an instruction
has been left out! This means that one must first modify all
branch instructions that jump over it, and re-enter the program
from the insertion to the end. - what a bore, and what a chance
for the preverbial BUG to make its entrance and produce an-
other error that was not there in the first place.

So why ASKLES? First, one can forget all about absolute
addresses; Assembler and Linker between them will do the cal-
culations. Next, for the instruction that was left out - that's
EDITORS job, either in Assernbler Language or Machine Code
just as you prefer,

These programs were used to generate themselves, The first,
and perhaps the most useful is LINKER, The first version of
which had to be produced the hard way as just described. It
‘was the experience gained in writing LINKER that indicated
the requirements of EDITOR. LINKER was then available and
made the writing of EDITOR so much easier. Later they both
assisted in writing ASSEMBLER. So the first two at least have
been well tested.

LINKER is a program that allows one to write short sub

routines of handleable size, say what ane can conveniently

write on a sheet of foolscap. Each of these short sub- routines
should be tested independently and proved to be satisfactory.
They are then each given a name. 1f one of thern writes a steer-
-ing routine, that is a program that sets up entry conditions and
calls to these sub-routines, using these names, LINKER will con-
struct a working program. It links them all together, substituting
absolute addresses for the given names.

The steering routine is searched and a list of sub-routines men-
tioned is made, then a library is searched and copies of the re-
quired S.R’s are added to the end of the steering routine, and now
form part of the program, This process is repeated until no new
S.R. are found. So sub-routines can call on another to any depth.

There is also a way of making a Table of data look like a sub-
routine so that these too ¢an be linked into the program.

EDITOR is a program that allows one to manipulate the con-
tents of Memory either in ASC11 characters or in Hexadecimal,
Two addresses are set up, a FROM and a TQ, which can be
chaniged at any time and alsa the Mode - 4 for Hex and 8 for
ASC11, which also can be changed at any time, One can con-
sider the screen as working space, anything that one does to date
on the screen is Bot immediately repeated in the store, as it is
with the M command in Tanbug, so how does it work? The
sereen is divided into two halves, the left half is From and the
right half To. Data can be caused to flow up the left hand half,
from the input address which is updated as it happens, anything
disappeating off the top is lost, Data may be prepared on the
right hand side and scrolled up the screen. Anything disappear-
ing off the top goes to the To address, which again is updated
as it happens. Then there are commands to manipulate what is
on the screen. There are two pointers, one on each side, which
can be flicked from side to side to indicate which side is cur-
rently active.

Data can be made to flow from the input address up the left
side, across, and up the right hand side to the To address, by
holding down the repeat key, The flow will stop if a byte con-
taining a preset valve appears at bottom left, or top right. Soa
search is possible.

ASSEMBLER is more mundane, its job is to interpret the
Assembler muemonics and calculate jump offsets within each
sub routine. The jumps may be indicated by means of labels,
or directly as a relative offset. Assembler will handle 2 whole
library of sub-routines, as required by LINKER, at one pass,
including of course the steering routine that controls the calls.

Whilst these programs operate independently they are compat-
ible, that is to say that the output from one is acceptable to the
others.

L Morgan
Scunthorpe

10



PLEASE SUPPLY THE FOLLOWING:-

PRICE LIST

QrY TOTAL TY TOTAL

_mmnx:,:i PRICE p/p ARDER PRIEE DESCRIPTION PRICE PP ouﬁm PRICE
NICROTAN 65 KIT 79,135 1.50 EXTRA EDGE CONKECTORS 3.50 a.30
HICROTAN 65 ASSEMBLED 90.85 1.50 SYSTEM RACK §7.85 2.50
MICROTAN BARE MIKIMUM KIT 25.00 incl SYSTEM RACK FRONT PANEL 15.64 2.00
LOWER CASE OPTION 10.90 0.50 MIKT RACK KICRON 385.00 incl
GRAPHECS OPTION 7.50 0.50 SYSTEM RACK MICRON 550.35 incl
20 WAY KEYPAD 11.50 0.50 HIGH RESOLUTIGN GRAPHILS 90.85 1.50
KINT MOTHERBOARD 11.50 0.50 ATM/KIN BUFFER 54_64 1.50
TANEX {MIN COKFIG) KIT 49.45 1.50 *SYSTEM CONTROLLER BOARD WITH
TANEX {MIN CONFIG) ASSEMBLEL 60.95 1.50 SERIAL 1/0, 2K RAM, 6522A
EXPANDED TAREX KIT 103.16 1.50 TYPE 65028 {2¥Hz) 99.00 1.50
EXPANDED TANEX ASSEMBLED 114 .66 1.50 TYPE 6802 {1KHz) 109.00 1.50
10K KICROSOFT BASIC IN EPROM 56.35 0.7% TYPE 68B0Y {2MHz) 119.00 1.56
XBUG 19.95 0.30 XSYSTEM CONTROLLER BOARD WITH
TANBUG V3.1 IN 2716 AND MAHUAL 13.55 0.50 SERIAL 1[0, 8K RAM, 2 x 65224
TANBUG REPROGRAMMING 17.83 0.50 IYPE 6502A (2MHz) 125.00 1.50
TANBYG V3.3 KIT FOR ISSUE 1 MICROTANS; 21.85 0.50 TYPE BB02 [1MHz} 135.00 1.50
MPS1 POWER SUPPLY 26.45 2.00 TYPE 68B0Y {2WHz) . 165.00 1.50
412 VOLT KIT 9.20 0.50 SERTAL 1/0 BOARD KIK (2 PORTS) .. 66.70 1.50
T.¥. LEAD 0.80 a.20 SERIAL [/0 BOARD MAX (8 PORTS) 135.70 1.50
MICROTAN MANUAL 5.00 incl PARALLEL 1/0 BOARD MIN {16 LINES) 54.63 L.50
TANEX MAKUAL 5.00 incl PARALLEL I/0 BOARD MAX (128 LINES) 99 .48 1.90
BASIC MANUAL 5.00 incl 32K ROMBOARD (£XCL. ROM) 54 65 1.50
XBUG KANUAL 5.00 incl BISK CONTROLLER BOARD {NO PROMS) 113.85 1.50
SYSTEM FILE BINDER 2.50 incl TAKDOS 65 40.25 0.50
ASCII KEYBOARD 69,95 1.50 1 x 4D TRACK SINGLE-SIDED BISK
ASCIT CASE 23.00 2.50 DRIVE AND CABLE 251.85 6.00
1K RAM (2 x 2114) 5.98 0.30 2 x 40 TRACK SINGLE-SIDED DISK
SERTAL /0 KIT 17.25 0.30 DRIVE AND CABLE 458.85 7.00
6522 VIA 9.20 0.30 DISX CONNECTING CABLE WITH PLUGS
PRINTED CIRCU{T BOARDS 21.85 incl FOR 2 DRIVES 17.25 1.00
4PS24 POWER SUPPLY 79.50 2.00 CENTRONICS PRINTER CABLE
TANRAM II 48K ASSEMBLED 93.50 1.50 THO PORT FOR TANBUG V2.3 23.81 0.50
TANRAM T B4K ASSEMBLED 113.85 1.50 DNE PORT FOR TANBUG v3.0 17.28 0.50
MINT RACK 56.35 2.50 DIP-DIP RIBBON CONNECTOR 4.60 0.50
SYSTEM MOTHERBOARD [& CONNECTOR) 44 .85 1.50
SYSTEM MOTHERBOARD {12 CONNECTOR) 72.85 1.50 ORIC 1 - 48K 169.95 5.95

TOYAL: TOTAL:

11
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ORDER FORM

All prices include VAT.
VAT invoices available on reguest.
Please add packing & Postage as shown.

Please print clearly.

N s s s morornraronanonarorsros naverosvsorsrssrareresasssranenen
AT eSS uausesusescnonasantousis sonssnsntvansnonsnnsnareseserens
N N T

< B T T T
Please send me the goods listed.

Access NOuvuvevsvoorsevonssenns

Cheque or Postal Order NOuwsssss sevivtvsvasssnsiciononnnosanns

Send your eorder to.

Microtanic Computer Systems Ltd.
16 Upland Road,.

Dulwich.

London. ST 22.

Thank you for your Ovder.
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SHOP WINDOW

Main Microtan Dealers

Viscount Computer Waorld.
2A Boulton Road,
Southsea,

Hanits.

Tel: 0705 833633

Comsolve Ltd,

53 Charlestown Road,

Glossop,

Derbyshire,

SK13 8LE

Tel: 04674 66209 (24 Hrs) 061 428 8562

Waltham Forest Service Centre
889 Leabridge Road,

Nr, Whipps Cross,
Walthamstow. E 17,

Tel: 01 520 7747

Micron Computer Equipment Ltd.
Devonshire House,

Devonshire Square,
Loughborough,

Leicester. LE11 30W

Overseas Dealers

Gloor Instruments Ltd,
Schwizerstrasse 2,
8610 Uster,
Switzerland.

J Muller,
Kar'blumeinweg,
Ebersheim,
West Germany.

Micromation Systems Ltd,
21 Elma Park Centre,
Edendale Road,

Edonvale 1610,

South Africa,

Mr Beni

Mayost

Rehov Hashoftim 29
Mercaz Rasco
Kiryat Motzkin
Israel.
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PROGRAMS

M Stanton
Maidstone

BAUD RATES

Tanbug V2 contains the necessary software to drive a serial
device. The serial port initialises to 110 baud whenever a reset
is executed, If you require to run a device at other than 110
baud you need to be able to change the value found at address
FB862 in Tanbug. If you have an Eprom burner this is no great
probiem. Alternatively copy F850 to F87B inte RAM (I find
1850 convenient} then change address 1862 to the appropriate
value (see table below) using the M command. Initialise by
typing G1800 and if your device is correctly connected then
Tanbug will be printed on screen and on your serial device.
Control V will then toggle the serial port on and off. Using
this method | run an old 80 column VDU terminal at 4800
Baud.

81 HEX = 50 BAUD
92 HEX = 75 BAUD
93 HEX = 110 BAUD {THE PRESENT VALUE AT F862}
84 HEX = 135 BAUD
95 HEX = 150 BAUD
96 HEX = 300 BAUD
97 HEX = 600 BAUD
98 HEX = 1200 BAUD
899 HEX = 1800 BAUD
9A HEX = 2400 BAUD
9B HEX = 3600 BAUD
9C HEX = 4B00 BAUD
90 HEX = 7200 BAUD
89E HEX = 9600 BAUD
9F HEX = 18200 BAUD
CRASHES

Since moving into a town | find my Tangerine crashes avery time
a heater is switched on next door, {(anyone got a good mains
fitter!) sometimes warm start in Tanbug V2 wont get me back to
basic to save the program that | had spent all night typing in, |
found the best way is the forced warm start described in the
Microtan companion. The only problem is the time it takes to
find the three nulls which mark the end of the basic program.
The longer the program the longer it takes. So ! wrote the
following routine, Once entered is saved on tape till it is
required.

When the crash occurs press reset then load the routine. The
routine prints the values that are required and enters basic. In
answer to the prompt ‘memory?’ answer 39935 (or whatever) to
protect program. Once in basic in immediate mode poke 1025
and 1026 with the dec equivalents of the HEX values from

0401 and 0402, Then poke 156 and 167 with the low and
high bytes of the end off program address. Type list and there
you arel

8

VALUES FOUND IN LOCATIOMS #4801

AND 9462 ARE ; 16 94
EMD OF PROGRAM I3 ; Q7EC
MEMORY SIZE? 39935
TERMINAL WIDTH?

38910 BYTES FREE

MICROTAN BASIC
¢C> 1980 MICROSOFT

(114
POKEL1@2%,22: FOKEL026, 4

aK
POKE1ZE, 236 POKELS?, 7

oK
LIsT

18 REM BRSIC PROGRAM

Aaga@ 48 PHA

ABa) 58 TYA

ARRZ 48 PHA

ReO3 8A TXA

AGB4 48 PHA

AGeY R38D  LDA #%@0eD
RBA7 200EF9 JSR SFEOE
A2GA AERE  LDY #%8000
ABAC 2077A0 JSR $ROYY
Ag2F ADQLID4 LDA 92441
AB12 2Q1AFB JSR SFBIA
015 RS20  LDA #sgoze
AB17 2OREF3 JSR SFBOE
AB1f ADB294 LDA $8402
ABLD 201AFB JSR $F21A
A820 RO3]  LDY #%0831
R@22 2077R0 JSR $RO77
ABZS R924  LDA #90004
AB27 8536 STA %8236
AB29 RA9ED LDA #%0000
ABZB 8535 STA #6833
ABZD ABGE  LDY #%0800
ABZF 8135 LDA ($QQ35).Y
AB31 C999 CMP #soeoo
AB33 FOB6 BEQ $AG3E
AB3T 2079A0 JSR $ROTO
AB38 4CZDAY JMP BABZD
ARl C8 INY

AR3C B133 LDA (%0@3%),Y
RO3E C99@ CMP #%0008
A24@ FORE  BER %AR4S



Ad42
AB4S
Aa48
AB49
AB4B
Aa4b
AB4F
Ras2
ABSS
A2I3
Aase

ABSE
ARG
ABG3
REGS
RBE8
ROES
ROER
ARER
RA6C
RAED
Ra7e
Rar2
RE74
AB7E

AB7?
RATA
Aa7C
ABTF
AQce
AEB2

ABa3
RASB
AR93
RSB
ReA3
AOAB
ARE3
ROBB
RBC3

2070A8 JSK
4C2DAB JMP

ca

INY

B13% LDR
coea  CMP
FR@¢ BEG
2079A0 JSR
4CZDRO JMP
2078R0 JSR
2079R0 JSR
2079R JSR

AS3%  LOA
201AF8 JSR
AS35  LOA
201AF8 JSR

68
AR
68
A3
6e

PLA
TAX
PLA
TAY
PLA

4CEDE2 IMP
EE2Y IHC
Degz  BHE
ES36  INC

1)

RTS

B933R8 LDA
Fope BEG
20BEFT ISR

ce

IHY

DAFS  BHE

69

an
46
20
4E
20
32
20
20
20

RTS

56 41 4C
4F 55 4E
4C 4F 43
53 20 24
41 4E 44
20 44 52
9D 43 4F
58 52 4F
49 53 20

$A078
$HO2D

($0035),Y
#50008
$AOTS
$A878
02D
$A370
$RO7O
$AB7R

$8036
tFRIA
$2035
$FB1A

$EZED
0035
$AB75
@26

$AAB3, Y
$A652
$FEOE

$AB7?

U5 45 53
44 28 43
41 34 49
34 38 31
20 24 34
45 26 3B
44 28 4F
47 52 41
3B 26 0

28
4E
4F
22
38
L
46
40
0@

PATTERNS

10 REM HIGH RES PATTERNS
15 DIM P(8): POKE 34,0: POKE 35, 232: POKE 276,119 :?
P= USR{P} : REM INITIALISE

201 37, 255,0 ; ! 39, 32, 0: REM SET SCREENS

25 REM DRAW SPIRAL

30 R=0:112,127, 127 : REM MIDDLE OF SCREEN

35FOR1=0ta6.3 *4STEPO.1

40R=R+02:17, 128+ R*2*SIN{I}, 128 + 1.2*R*COS{I)

45 NEXT |

50 REM DRAW PATTERNS

E5Y=0:FCOR1=1T08:P(l} = INT (RNDCI}*255)
NEXT : REM ARRAY FOR LINE MASK

60forT=1TO2

65 for X =266 TOD STEP-|

70012, X, X:16, ¥*30, X : 16, X, Y*30

75 NEXT X

BOY=Y+1:1FY"30=240 THEN 80

85 POKE (272), P(¥) : FOTO 65 : REM ALTER LINE MASK

90 Y =0 : POKE {274), 1 : NEXT T : REM SWAP COORDINATES
AND REDRAW

95 GOTO 56

100 END

The above program requires Microtanics high Res Eprom
and the High Res card

Tha program runs continuously and could be renamed
now you see it now you don't.

T.K. JONES 7.5.83

RADIO AMATEURS
Here is the latest list of call-signs:

G3ZAJ G8SUY GB8EQZ G6DUI G3TDP
G4CCO GBEGT GBUGR

Let us have your call signs and don't forget
we want to know if you are using your computer
for your hobby.

SIMPLE SIMON

So far we have printed two articles under this
heading and so far we have had two comments
{see Viewpoint) one “for’’ and one “against”’.
If you have any views, drop me a line. . . Ed.
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A Printer Facility for Microtanics 2-Pass Assembler

The 2-pass assembler from Microtanic is a considerable advance
over the translator in X-BUG, allowing as it does the us of labels,
comments and arguments in decimal, hexadecimal and ASC11
natation. Obviously it doesn't have everything (in a 4K program
it couldn’t) and one of its annoying characteristics is the poor
format of the listings it produces, If a comment uses all of the
space allowed to it, it runs right up against the hex listing of the
assembled code. Moreover, listings run on from page to page
without a break and, worse still, if the paper isn't positioned
exactly right, it prints on top of the perforations),

The two programs given here give a considerable improvement in
this situation. Firstly, they insert spaces on every line between
the comment, if any, and the hex listing, Secondly, they add 6
btank lines after every 60 lines printed {this can easily be chan-
ged for other page lengths). The more complex of the two pro-
grams also provides facilities for line- and page-feeds.

HOW THEY ARE USED

When the 2-Pass assembler is eold-started, it asks if a printer is to
be used. The normal Tanbug routines can be used; all that is
necessary is to type control-P or control-V to turn on the paral-
lel or the serial printer interfaces, followed by Return, The
2-pass assembler then turns off the VDU function in Tanbug's
output routine (it has its own specialised screen printing

routines and doesn’t need it} and uses Tanbug's routine to pro-
duce printed listings.

Alternatively, the user can supply his/her own printer routine,
in which case, when the assembler asks ‘PRINTER’?the entry
address of the routine must be given (in hex}, The routine will
be calied with the character to be printed in the accumulator,

In fact, since the programs given here use Tanbug's print routine,
one must both give the entry address and hit ctrl-P or ctrl-V to
turn on the appropriate printer output, i.e, since, for reasons of
my own | have placed these routines at address AQQQ, my res-
ponse to ‘Printer?’ is AQ0O-P {CR},

The 2-Pass assembler, as its name suggests, makes two passes
through a program to assemble it. On the first pass it works out
the length of each instructicn, and therefore the address{es) it
occupies. At the same time, it builds up a list of the labels it
encounters, each with its address. On this pass it doesn't assem-
ble any code, since it can’t be sure of knowing all the adcresses
on time {e.g. an instruction such as JSR FINDIT could be com-
pletely assembled if the subroutine FINDIT had already been
ancountered, since its address would be known, but if FINDIT
comes later, the address part of the JSR instruction could not
be filled.)

On the second pass through the program ail the addresses are
known, and the final code is assembled. At the same time, if
the print option has been activated, the assembler prints a listing.

The assembler also has a “List Labels’ function, which will pro-
duce a listing if the print option is active,

So printing is done by typing OP (CR} on the command line,

which toggles the print option, followed by A2 (CR) to per-
form the 2nd pass of assembly, or LL (CR) to list labels,

20

HOW THEY WORK

These routines maintain two variables, CHARS, which counts
the number of characters printed on the present line, and
LINES, which counts the number of lines printed on the pre-
sent page. These variables must be present to zero before the
program is used, and this is done by the group of instructions at
SETUP, which then jumps into the 2-pass assembler. | have put
these variables in zero page locations 31 and 33 {hex). These are
in Tanbug’s breakpoint code store, but in fact Tanbug only uses
the even numbered locations.

1. The simple one.

As mentioned above, the assembier calls the print routine with
the character to be printed in the accumulator. The first thing
the routine does, after pushing a copy of the character onto the
stack for safe keeping, is to see if it is a carriage return (hex
cade OD). If not, it increases the variable CHARS, and then
checks its new value. If CHARS is 33 (decimal}, we are about
to print the first character after the comment field, so we print
two spaces to separate comments from the hex listing of the
assembled code, and then print the character, If CHARS is not
33 we just print the character. {Note that since PRINT is a sub-
routine, the instruction JMP PRINT on the line after label DOIT
is equivalent to JSR PRINT, RTS),

When a carriage return character is encountered, a different
section of the program is entered at label CR. Here, the charac-
ter count is reset to zero, since we are starting a new line, and
the variabte LINES is incremented and its value checked. This
variable represents the number of lines which have already been
sent to the printer, unlike CHARS, which gives the number of
the character we are about to print. 5o if LINES says that 60
lines have been printed on this page, it is set to 6 and used to
contrel a loop which prints 6 carriage return characters and
exits with LINES equaf to zero, after which the original carriage
return i printed. These values can easily be changed for dif-
ferent page lengths or simply to modify the spacing, eg 64

lines printed and two blank,

2. The complex one.

The simple routine helps a lot, but it still has some drawbacks.
To avoid having the label list following immediately on the heels
of the program listing, it is necessary to feed the paper on by
hand, and this puts it out of step with the count in LINES. The
only way to get back into step is to move the paper on to the
start of a new page and reset LINES to zero. However, |
couldn’t at first see any way to get around this short of modify-
ing the 2-pass assembier itself, which I didn't particularly want
to do. Finally, inspiration hit me. The print routine can exa-
mine the screen memory to see which command is active (The
command will be either A2 or LL}. Mormally this will be the
same every time the print routine is called, i.e. if we are printing
a label list, the routine will be called several dozen, or even sev-
eral hundred times, and every time, the LL command will be on
the screen, However, if we later use the A2 command to print

a listing, even though the print routine has no way of knowing if
a fraction of a second has gone by since it was last called or if an
hour has passed, it can tell that the command has changed from
LL to A2. This is the key to the complex routine. A record is
kept {in OLDONE) of the command that was in force last time
a character was printed, and every time the routine is called,
this is compared with the command on the screen (only the 2nd



letter of the command is checked, which s found in memory lo-
cation 30A hex). If the command hasn’t changed, the character
is printed in the normal way, inserting spaces and extra lines as
before. But if the command has changed, the user is offered a
menu of options, first storing the new command in OLDONE,
since we don’t want to get offered the menu every time a chara-
cter is printed,

The menu offers the following options,

1. 'Page & Print’ {Respond ¥’}

If the paper is not at the start of a new page, then a
sufficient number of CR characters is sent to reach a
new page, and then printing is resumed in the nermal
way.

2. ‘No page, Print” (Respond 'N‘)

This corresponds to the simple routine, it simply

starts printing.

. ‘Page feed only’ {Respond with CTRL-L)

This sends CR characters until the start of the next
page is reached, and then turns the printing off by
setting variable SWITCH to zero. SWITCH is examined
every time the printing section of the program is entered
at label CONTIN, and if it is zero Tanbug's print routine
is not calted. {CTRL-L is ASC11 form-feed)

4, ‘No printing” {Respond DELETE)

This turns printing off by zeroing SWITCH. |ts purpose is
to reset OLDONE without doing any Jorinting, e.g. if you have
just printed a label list and for some reason you want to print
it again, hut on a new page, you cannot just repeat the com-
mand LL, since the command line would hold the same comm-
and as the last time the print routine was called, and it would
think it was continuing the previous list label command. So
you give the A2 command, and select the ‘no printing’
option, The assembler performs its second pass, harmlessly,
and the print routine leaves ‘2’ in OLDONE. MNow give the
List Labels command, and since the command has changed
you get ofterad the menu,

L2

o

. 'Force feed’ {Respond ‘F’)
This is similar to the ‘page feed only’ option, except that
page feed will not do anything if the paper is already at the
top of a page. ‘Force feed” always advances the paper.

. 'Line feed" (Line feed key)

This option sends one {CR} character to the printer, and
then, unlike the other options, offers the menu again. So as
many line feeds as required can be sent. This would typically
be used to separate a tabet list from the end of a program
listing.

[=2]

Any other respanses are ignored and the routine continues
to wait for a valid character.

TANDOS AND THE 2-PASS ASSEMBLER

As yet no version of the assernbler is available for use with the
floppy discs, but it is easy enough to make the two work to-
gether. Saving source files is no problem, since the assembler
displays the start and end addresses, and leading a source file
back into the same addresses is just a question of typing the
name you gave to it. The problem is in letting the assembler
know it is there. The best method | have yet discovered is the
following:

After loading the source file into store, cold start the assembler,
setting up the print routine if you are going to use it, and give
the ES (Edit Source) command, foliowed by 11 {insert a new
line at position 1), then Return. The assembler will immediately
display the source end address and last line number. Now hit
backspace to cancel the insert command and that's it!

The menu as listed on the Tangerines screen,

PAGE AND PRINT .. Y
NO PAGE, PRINT N
PAGE FEED ONLY .. CTRL-L
NO PRINTING . . . (DEL)
FORCE FEED....F
LINE FEED..... LR

aeai
202
eea3
epad
2005
2886
[ g
0908
2003
0010
8811
ee1z
ee13
2014
ag1s
eple
ez

iPrinter facilite for
i2-fass sssembler.

iCounts characters drinted
;& inserta spaces hetueen
132nd & 33rd.

Counts CR’'s, resets char
icount & increzses line
icount. Prints ewtrs CR's
1(to 66, Pase length) uhen
i 4 Preset number (63> is
ireached,

iCounts Cin $31,933) must
ibe st +0 A before use.

i

2018

0819
2e2a
A0zt

ae22

aez3
an24
aa2s

2aze |

gaz2v

LINES EPZ $31
CHARS EPZ #37
PRINT ERU SFE?S

[RR bt ibotetsedsd

Q0zs

2029
2830
pa3i
eazz
2033
o834
2p3%
8036
2e37
2928
2939
Qa4e
g4l
g4z
Q43
aad4
ag45
oe4e
247
2048
2049
ousn
2851
gz
o]
2854
2855
2076
2eu?
2058
2a5%
2063
28651
ane2
2052
8064
2055
eacs
9067

1 Xx
ORC 3A00Q
X4 3
(R a2t eteatecietoti]ny
FHA

CMP #8300, <CR>
Q2 CR

BE
ISCHAR THC CHARS
LDR CHARS
CHMP #821;3%rd char.
8NE 0OIT
LDR #8Z2:<8P>
JER PRINT
LDA #920;:{5P)
JER PRINT
e
_BCC COTT;tncond.

cR LDA W2:Reset CHARS
STR CHARE

LF INC LINES
LDA LINES
CHP #43C;68 lines
BNE DOIT:printed 7
LDA #E;For BE=Pgoe
TR LIMNES

PRLOGP LDR #%0D;{CR>
JER PRINT
DEC LINES
BNE PRLOGP

DOIT  PLA ;Get char code
JHMP PRINT:& return.

Pr LRV

ETUP LDA #0

STA CHARS

STA LINES

JMP BC220; 2-PRSS
i

+

LINES = 2031 CHARS = B33
PRINT = FE?5 [SCHRAR= ARAS

CR

FRLOOP= R@ZR DOIT

= ARIE
= (933

= 1R LF

SETUP = AR37

1400

14p0
1409
1400
1480
1408
1480
1480
1480
1420
1482
1408
1400
1409
1400
1400
1499
1420
1400
1408
1400
£400
1400
1400
1489
Aeea
090
fepa
ABRA 43
ABEL C3
FOA3 F&
R@BS E6
R2O7 RS
R@as C5
AGAB DA
RoAr A9

Ag24 D@
AP2E A
ABza 83
RO2R AS
AQZL 20
ARZF CE
AB31 0B
Aa33 €2
AB34 4C

73 FE

7S FE

[

e ca

21



Bagl
epez
eea3

2023
#ae
zaa?
a8
RE?

iPrinter facility for
iZ-Pass aasembler,

iCounts characters pPrinted
i% inserts spaces betueen
i32nd and 33rd.

jbetects CR char’s, resets
ichar count and increases
iline count., Prints extra
JCR's (b 66, paze length)

PR suhen a Preset number (6@)
P01l ;is reached.

|z

G132 iCounter fin 921,933) nust
Q014 sbe set to @ Yefore use,
815 ;

2R1E

2017

013

2019 ICHAR EPZ %t

2020 LINES EPZ %21

2221 CHARS EPZ 933

aez2 OLDONE EPZ #3%

0023 SWITCK EFZ 437

ge24 vou EGL #0z00

2025 INSTR EQL $93@R

2026 PCLLKE ER) $FDFA

QOZ7 PRINT EGQU SFE?S

0028 OUTPCR EGU WFE?2

228 ;

8030 ; BokrEcRreceRRoReEK
ea31 ;. %k

eaxz2 ORG WA22Y

2833 ; ¥k b+ 3
8934 RkmRoocockobrnoknex
2835 ;

2036 PHA

23?7 LDA INSTR

eaze CHP QLDONE

2033 SER COWMTIN

aadn

@04l ;If the instruction code
0042 jis not the same az last
@43 Jtime, offer memu.

odd -
2045 STA OLDONE) It's new
204c TEA iSdwe ¥

aa4? PHA

BA4B ;

0245 :First clear screen tob,
20T

251 LDA #%20,4{SP>
oes2 LD #@

faza LE ATA VDL X

2034 INK

2e3% BNE CLS

856

@A57 iNow Print menu.

6258

9053 LOM #21

BREA MNLODS LDR MESS1, M

15123 TR YDU+36,X
9862 LDR MESS2.X

Ba63 37TA YDU+63.X
2964 LDA MESS3, X

1] STP VD190, X
fges LDR MESS4, X

134 STA VDU+132.¥
pee2 LR MESST. X

263 VDLH1€4, ¥
0878 MEEEE, &

T YWD+ EB6. X
pET2

ag7z BPL MNLOOE

agre

8275 jNow Zet reaPomnse,

@76 :Note that POLLKE coeeudiz
PA77 :all the r~eTighers,
BETE :

8973 GETKEY TvR

eosa PHR

]2 58 CLI ilnterrupts O
easz JSR POLLKB

o83 SET D8N gmalne
easd A

26423 TRY

pass LDR ICHRR

eps7

B8P3z CM7 $97F i Delete,
2as? BEQ PRMOFF

p03e oMP BN

2831 BEQ PRNON

ap92 MP #°Y

k] RES DIIPAGE

1420
1490
140¢
1492
142
1439
1409
14p2
1400
1400
1492
1402
1420
1490
148@
1400
1408
1ape
1499
1400

1400

48

o}
Fa

ag

43

A%
A2
w
EE
jadil

& R2

=]

gb
g0

g0
oo
2D
BD

an

0

= CA
SERY: |

28
28

A

cA

8z

CMP #88C; CTRL-L

BEQ DOPAGE

CMP #99R; <LF>
TRYF

JSR LF;Tests end of

JLIT N

BCC GETKEY;Uncong,
#F

BNE GETWEY: Ivwalid.
JSR QUTPCR
INC LINES
DOPASE SR NEWPAS
LDA ICHAR;Roain,
CHP 4
BNE PRNOFF
DA #8FF
BHE SET;Uncond,

TRYF

PRNGN

1 PRNOFF LDA #2

SET STR SWITCH
PLR ;Rezover ¥,

TRY

iNow re-enter the main
iProSran,

i
CONTIN LDA SWITCH
SHE PENTIY
FLA iClear stack.
RTS ;..and return.

#RNTIT PLA ;Recover char
PHA ;Save it asain
CMF 8D : (R
BEQ CR

13CHAR INC CHARS
LDA CHARS
CriP #$21;33rd char
EWE DOIT
L.DA #x2@: 9P
JER PRINT
LDR W920;:<5P>
JSR PRINT
LDA #823;Neu count
ZTA CHARS
BHE DOIT:ibncond,

cR LOR #@;Reset CHARS
STR CHARS
FL
LF PR
INC LINES
LDA LINES
ChP #$3C;68 lives
BNE DOIT:Printed.
SR HEWPRG
PLR iGet char code
JMP PRINT

pOIT

LDR #a

ATH CURRS

5TA LINES

M W0REA: Ty 2-Pasz

2ETR

222 feed routine,
(X reQister saved pefore
jcalld,

HEWFAG _DX LINES

BEQ FINISH

JBR QUTRCR

INX

CPX #£6;Pade lerghh
SNE FEED

DA #2

STR LIMES

=zED

B TIMISH RTE

Mess29e data Follous.

i

MESS1 BYT ‘P, R 5. °E
BYT ¢ AL N,
BYT ¢ LR R ]
BTT ‘N’ T. ..
BYT °Y.32,32,32
BYT 22,32

BYT 'N,'D,* ,'P
rA g,
BYT * L'P,UR.%1
BYT ‘N.’T,",, ",
TNLERL 3R
BYT 37,32

MESS® BYT ‘P,’R.’

RA36 CH BC
ALSS FA 13

| AT 2
RA3Z D@ @
ABBd 62
ABRY €2
[

AG36 62
RAE7 43

-4

AR3A FO 18
ROAC EE€ 33
RAEE A 33
AeSd C9 23
A9z OB 2t
pa9d AT A
AB3E 20 75
AR39 A% 28
anGE 2@ 75
ABSE RS 23
ABAG 2% 272
PRAZ D& 11
ROA4

ARA4 A2 Q2
RGRE 85 33
RRAZ &5
ROAS 43
AGRA EE 3!
ABAC AT 31
RBAE C% aC
R2BR D@ A3
RABZ 28 {2
fAeRs ce

#ABE 40 7T

ROES
RAB3
ABB% RS @7
ARBB 8% 33
AaBD BT 31
FORF 4C AR
REC2
Apc2

Agre
ROCZ
RACZ Af
AACY FA
ABCE 20
AOCS ta
ROCH E3
ABCC DB
RBCE R9
RA0A B
REDE 5@
R2D3
RED3
AA03
A2 39 45
Al 2a 41
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RBDF 4E 54
ARE3 52 2@
REET 20 20
REEF 4L 4F

REED 41 47
AEF1 20 S0
APES 4E Sq
ABFS 4E 2

RIFD 20 28
£9EF 5o 41
Ales 20 45
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ales BYT 'B.¢ L '0M 187 44 20 4 JE

2183 BYT 'LVl A19B 4C 5% 2E 2E

a12e ByT A1QF 43 %54 52 40

2131 BYT AT 2D 47

13z MEDEa BV AL15 4E 4F 20 58

2132 BYT A113 52 43 4 %4
{ AiD 4% 45 47 2F

219% Alzl 2E 2F 2E 2E
3135 A125 2C 44 45 42
3197 IRRE Alga 2€ 20

4132 WMESEY BVT CFL0.YRLIC ALZE 46 4F 52 43
8133 BYT "E,* .'F.’E AIZF 43 20 44 as
ezen . . R133 45 44 ZE 2¢
el AL3? 2E 2E 2E 2E
2202 4138 45 20 27 20
ez AL3F 20 26

9704 MESSE Aldl 4C 42 4E 437

R145 22 46 45 45

aees A143 44 2F 2E 2E
a2e7 RidD 2 2E PE ZE
@205 A151 2C 4 46 3E
azaz A155 29 2@

ICHAR = 99@! LINES = paxi
CHRRS = §B3% 0LDONE= 2oz
SWITCH= @27 VDU = p2eg
= @208 FOLLKB= FOFP
PRINT = FE73 QUTFCR= FE?3
= AB{A MNLDOP= RR1E

GETKEY= RESF TRYF = pgsd

! = eg7s
oRNCEE= = ApvC
CNTTH= T= AgeE
I5CHAR= = AAR4
LF = « 70BS
SETUP = ABRA NEWPASs AATZ
FEED = AP"E FINiGH= ADDZ
MESSL = ROD3 MESI2 = ROES
MESS3 = ROFF MESS4 = ALL1S
MESSS = AL28 MESSE = Apal

TELEPRINTER ROUTINE

Having reached the stage where | could not bear to carry on
trying programs out without some form of printer to record
program developments, | investigated the possibilities of

using an ex-G.P.0. Teleprinter 7E. An article in *Computing
Today’ December 1982 provided the interface circuitry and
printer details, while a colleague provided the teleprinter. Ali !
had to do was to provide a program that could be used with my
Microtan.

For those of you who would like a cheap but naisy method of
providing a print aut, here is the program which is used. No
attempt was made to shorten it once it was working. |t copies
the top fourteen lines of Microtan’s screen and has been found
useful for printing disassembled listings, In use, Command 1
{addr.) RETURN, will provide fourteen lines on the screen,

ESC breaks from XBUG, leaving the fourteen lines starting from
line one on the screen. G1EBD will then pravide a print out,
while G1EB3 can be used so that a blank line is riot left between
each screen print. BASIC listings can be printed out from the
screen via the P—USR(P) function, (POKE 34, 96: POKE 35,
30). The interface circuit is driven from the first 6522, Port

B Bit O on Tanex i.e. socket B1 Pin 2.

As the ASC11 Code Set is not used by teleprinters, a code con-
version routine takes place using a look up table and aisc con-
verts lower case characters to upper case. The code format
reguired is a start bit followed by five data bits followsd by
two stop bits, eight bits in all. 1f a code match cannot be
found a space is printed allowing signs like < or > to be
added afterwards. The OUTCH and PRINT parts of this
pragram have been used in two further programs, one to print
out a complate BASIC listing {without using the screen first) and
uses many routines from the BASIC ROMS, and one 1o print
out from the 2 PASS ASSEMBLER.

JJ Buss

Rainham

Kent

0001 : TELEPRINTEE ROUT INE 1E60
0002 3 1E60
0003+ J.BUSS 7-3-1983 1E60
0004 : 1E60
Q00% = COPIES MICROTAN'S SCREEN1EGD
0006 1 TO PRINTER. 1EBD
0007 : 1EAD
0008 : © = HEX. + = JMMED.HODE1EGD
000% 1E6O
0010 DATA  EPZ £HO 1E60
0011 DATAT EPZ £81 1E6Q
0012 LAST  EPZ £82 1E60
0013 SHIFT EPZ L3 1F&0
0014 COUNT EPZ KB4 1ES0
0015 1E6Q
0016 :START WITH CARRIAGE 1E60

0017 RETURN LINE FEED 1E60
0018 - 1E60
0019 START JSR GRLF 1E60
0020 : 1E63

Q021 ;IDENTIFY END OF LINE 14, 1E63
0022 :PRINTER IN LETTER MCDE., 1E63
0023 :)DENDIFY START OF LINE, 1E63

0024 : 1E63
0025 LA +£00 1E63
0026 STA LAST 1ER5
0027 Lha +£1 1E67
0028 5TA SHIFT 1E69
0029 LDA +£1F 1E6B
0030 STA DATA 1E6D
jalok ] JSR PRINT 1EA6F
0032 LDX +£0 1E72
0033 STX COUNT 1E74
0034 : 1E76

Q035 PICK P ASC11 CODE FOR 1ET76
0036 :EACH SCREEN LOCATION, 1E76

Q037 - 1E76
0038 PAGE2 LDA £200,X 1E76
0029 STA DATA1 1E79
0040 JSR OUTCH 1E7B
0041 INX 1E7E
0042 BNE PAGE2 1E7F
0043 PAGEY LDA £300, X 1E681
0044 STA DATA1 1E84
0045 JSR OUTCH 1E86
0045 Thx 1€83
0047 CPX LAST 1E8A
0048 BNE PAGE? 1E8C
0049 BRK 1EBE
0050 :USE RTS FOR BASIC 1EBF

o0%1 = *

0052 :SAVE X AND A REGISTERS, 1E8F
0053 rSEARCH LETTERS TAALE FOR 1E8F
0054 :ASC11 MATCH,BRANCH TO 1E8F
0055 :FIGURE TABLE IF NOT FOUNDIEBF
0056 :CHECK PRINTFR IN LETTER 1F8F

0057 iMODE,CHANGE [F NOT. 1EBF
0058 OUTCH PHA 1E8F
0059 TXA 1E50
0060 PHA 1E91
061 Lhx +£0 1£92
0052 SEARCH INX $E34
0063 thx 1£95
a064 LDA LTRS-2,X 1E96
0065 CMP 4EFF 1E39
0066 BEQ FIGURE 1E98
0067 CMP DATA1 1E9D
00s8 BNE SEARDH 1E9F
0069 TNY 1641
0070 LDA LTRS=-2, % 1EAP
Bhid] LDY SHIFT 1E4%5
032 CPY +L% 1EA7
0073 BEQ FRT TEAY
oo34 LDY +E1F 1EAB
0075 STY DATA 1ERD
0076 JSR PRINT 1EAF
0077 = 1ER2
0078 :5TCORE PRINT CODE. 1EB2
0079 :RECORD PRINTCR IN LETTER 1EB2
0080 : MODE.  1EB2
0081 : 1EB2
0082 PRT STA DATA 1EB2
00353 LDY +£1 1£84
0084 STY SHIST 1EBG
Q085 JMP END 1EB8
O0BE = 1E88
00BY :SEARCH FIGURE TABLE FOR 1ERS
OOBE zASC11 MATZH, 1EAR
Q0BG :CHECK PRINTER IN FIGURE 1ERR
090 :MODE, CHANGE IF NOT. 1ERR

Ag
3]
A9
83
A
85

86

85
AQ
84
4

a0 02
§F 1E

00 03
8F 1E

8z
F3

an 1F

E8 1E
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0091 : 1EBB
0092 FIGURE LDX +£0 1ERB
0093 LOOP TNX 1EBD
0094 INX 1ERE
0095 LA FIGS-2,% 1EBF
0035 CMP +£FF 1EC2
0897 BEQ SPACE 1ECA
0098 CMP DATA1 1ECH
0099 BNE LOOF 1ECE
0100 INX 1ECA
0101 LDA FIG5-2,X 1ECB
0102 LDY SHIFT 1ECE
0103 CPY +£0 1EDC
0104 BEQ BR1 1€ED2
0109 LPY +£1B 1ED4
0106 STY DATA 1EDS
0107 JSR PRINT 1ENS
0108 BR1 STA DATA 1ENB
0149 LDY +£0 1EDD
0110 STY SHIFT 1EOF
0111 JHE END 1EE1
0112 SPACE  LDY +£04 1EE4
0113 STY DATA 1EE6
0114 1EE8
Q9115 :PRINT CHARACTER V14 PRINY1EER
Q116 :SUBRCUTINE. 1EEB
9117 :CHECK FOR END OF LINE,  1EEB
0118 = 1EEB
0119 END JSR PRINT 1EES
0120 ING COUNT 1EEB
0121 LDY +£20 1EED
0122 CPY COUNT 1EEF
0123 BEQ CRLF2 1EF1
0124 : 1EF3
0125 :RESTORE X AND A REGS. 1EF3
0126 = 1EF3
0127 ENDZ2  PLA 1EF3

0133 EF}
0134 CRLF  LDY +E£08 TEF]
0135 STY DATA 1EF9
Q136 JSR PRINT 1EFE
0137 LDY +£02 1EFE
0138 STY DATA 1F00
8139 JSR PRINT 1702
0140 LDY +£0 1F05
9141 STY COUNT 1EQ7
0142 ' 1F03
0143 CRLFZ  JSR CRLF 1FOR
0142 JHP END2 1FQD
0145 1F10
0146 :SET UP YIA . 1F10
0147 :INVERT DATA BITS. 1710
0148 TRANSMIT 1 BiT AT A TIME.1F10
0149 = 1F10
0150 RRINT PHA 1F10
0151 LDA +£1 $F11
¢152 STA EBFCO 1E12
0153 LDA +£FF 1F16
0154 STA EBFC2 1F18
0155 LDA DATA 1F1B
0156 EOR +£1F 1F1D
0157 LDX +£7 1F1F
0158 TXBIT JSR DELAY 1F21
0189 cLC 1F24
0180 ROR € 1725
0161 ROL £BFCO 1F26
0162 DEX 1F25
0143 BNE TXBIT 1F2A
0164 PLA 1E2C
0169 RTS 1F2D
0166 ¢ 1F2E
0167 :DELAY ROUTINE I,E, WAIT 1F2E
0168 :FOR PRINTER. 1F2E
0159 : 1F2E
0170 DELAY PHA 1F2E
911 TXA 1F2F
0172 FHA 1F30
0173 LDY +£11 1F N
0174 DEL1  LDX +£80 1733
0175 DELZ  DEX 1F35
0176 ENE DEL2 1F34
o177 DEY 1F38
0178 BNE DELA1 1F39
0179 PLA 1F38
0180 TAX 1F3C
0181 PLA 1F30
0182 ®TS 1F3E
0183 1F3F
0184 :LETTERS TABLE. 1F3IF
0185 : 1FIF
0185 LTRS  BYT £41,£03,£42 [ia1a
0187 BYT £19,£43,£0F 1£2

0188 BYT £44,£05,£45 1F4F
0189 BYT £01,£45,£0D 1557
0149 YT £47,£1A,£48 1FSF
015+ BYT £14,£49,£06 1F57
0192 BYT £d44,£08,048 1F6F
0133 BYT EOF,£4C,£12 1F17
0134 BYT £4D,£1C,E4E 1F9F
0195 BYT EOC,E£4F,£18 1F87
0196 BYT £50,E15,E51 1F8F
019 BYT £17,E£52,E04 1F97
019 BYT £53,£05,054 1F9F
0139 BYT £10,K55,E07 1FAT
0200 BYT £56,£1E,E£57 1FAF

E6 B4
A0 20
c4 B4
FO 17

68

AD 11

1F

1F

1F

1F

8F

BYT

£13,£58, £10
£52,£15,L58
£11,£20, 004
£58, £0F, E5C
£10,£50,£32

££2,£19,£63
£QE, £64,£09
£65,£01, LES
£0D, 67, L14
£68,£14,£69
FOB, £6A, £0B
£6B, £OF, £5C
£12,P6D,81C
£6E, EOC, LEF
£18,£70,L16
£71,817,£72
£04,£73,£05
£74,£10,£75
£07.£76,ETE
£77.£13,£78
£10, €79, £15
£74,C11

£FF, EFF

)
sFIGURES TABLE.

FIGS

BYT
B8

£31,817,£32
£13,£33,£01
£34,£0A,£38
£10,£36,£15
£37,£07,£)8
£05,£39,L18
£30,£16,E3F
£19,£20,£03
E34,L0E,£25
£0D, £40,E1A
£23,£11,£28
£OF, 229,812
£2E,B1C,E2C
£0C, £22,£05
£3D, £1€,£2F
£10,£24,£14
£27,£05,£28
£11,£3B, £0E

£3C,£04,£3E
£04,026,£14
EFF, £FF
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AUTOREPEATTTTTT!

Autorepeat for the Tangerine ASCIl Keyboard by A.C Margas, Cambridge

Intro

The IC used in a quad two-input Schmitt NAND package. 1t is
most important that a Schmitt input gate is used in this applica-
tion, and for this reason there is no alternative LS TTL device
that can be used. | suppose | must have chosen it because | had
one spare, CMOS eould conceivably be used, but the CR values
would have to be adjusted around N1, TTL is preferable, just

to keep in line with the rest of the electronics around the circuit.
The circuit has been in use for almost 2 years without problems.

Construction

1. Cut track leading to pin 15 of SK1, This disconnects the

STROBE output from the socket. Two thin wires should be

connected to either side of the cut track {the strongest mech-
anical paints are at the socket pin and {CB pin 11). The wire
from the socket is the STROBE QUTPUT connection, while

the other is the STROBE INPUT,

2. Construct the circuit shown {the layout shown is easy for
mounting components on 0.17 veroboard), check for correct
assembly and connect up. Switch on,

3. Press down a key on the keyboard. The character should
appear once, and then after a period of about 1-1% seconds, it
should repeat at a rate determined by the setting of VR1. If all
is well, sat VR to obtain the desived repeat rate. Congratulate
yourself on a job well done,

4. If you have a faulty circuit, first check your wiring, You
should be then able to fault find the circult using the informa-
tion given under ‘Circuit Operation’ and some equipment
{meter, LED with resistor, 'scope’etc).

5. You may like to re-wire the REPEAT key in series with the
RESET key, thereby preventing accidental resetting of the pro-
cessor as both keys will have to be depressed at the same time
to issue a RESET,

Circuit Operation

1. Gate N1 forms an oscillator with a range of approx 80 to 1 Hz.

2, With no key depressed, STROBE INPUT is LO, hence pin 1
of N2 is normally HI. Pin 11 of N3 is normatly HI. Pin 8 of
N4 is always the inverse of pin 11 N3,

3. Everytime a key is depressed, STROBE INPUT goes HI.
When a positive going pulse appears on STROBE INPUT, it is
transmitted and inverted by both gates N3 and N4. As it is in-
verted twice, it appears in it correct polarity at STROBE
OUTPUT.

4. STROBE INPUT stays HI throughout the duration of a key
being depressed, As D1 is reverse biased, C1 will start charging
through R1. When the voltage on C1 reaches the Schmitt level
of N2 {about 1.8v) pin 3 of N2 will start toggling in sympathy
of escillator N1, This toggling signal will gate the HI STROBE
INPUT signal via N3 and the keyboard will effectively be auto-
repeating. When the key is released, STROBE INPUT goes LO
again, C1 is discharged via D1 and the circuit is reset to its
condition of {2).

CCT. DIAGRAM
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Microtan Keyboard Auto-repeat : 2 M Marten B.Eng

The Microtan keyboard has a repeat key but in many ways this
is inconvenient, especially when editing in Basic, Here is one
way to give auto-rapeat on MKI{ Keyboards.

The keyboard strobe output circuit is shown in fig. 1. A sep-
arate repeat oscillator formed by two gates in the 74L500 is
startad when the repeat key is pressed. Transistor TR3 acts as
a buffer to the mechanical switch ¢contacts. The repeat oscil-
lator clocks a flip flop, the output of which modulates the
'key pressed’ output from the keyboard encoder clip
AY-3-4592.

The strobe {ine now has multiple rising edges causing interrupts
and interrogation of the keyboard part. All the essential ele-
ments are there to implement auto-repeat. € we pull the base
of TR3 low to simulate the repeat key being operated after an
inittal delay of 0.6 - 15 we are home and dryl

For the delay circuit see fig, 2, All the components are easy
1o obtain and are probably already in the junk box. How does
it work?

First we buffer the existing "key pressed’ signal using a spare

gate in ICH (74LS08). This gate then drives a transistor switch
via a simple AC delay consisting of the 33 uf capacitor and part
of the present potentiometer. The diode and 1K resistor give a
faster discharge path so that the delay works again shortly after
releasing a key. The actual component values are not at all
crithcal, but the transistor should have a gain of 200 to ensure
it saturates, High gain options such as a BC184L, BC109C etc
are ideal,

Since the buffer gate used has 2 inputs, why not use it to advan-
tage? When using the ASC11 keyboard the Microtan output
part on the keyboard socket is not being used. Here we have
used one output bit to enable the auto repeat allowing software
control. A normal startup or reset will leave the auto-repeat
enabled. It can be disabled by a write operation to 8 BFF2

ie. LDA 8 00
STA S BFF2in machine code

or using the Tanbug M command: in BFF2 {(CR) D (CR) or
in Basic Poke 49138,0

Loading a 1 into the same location will switch it back to
auto-repeat mode.

Method
The spare gate on ICs is pins 4, 5 and 6. None of these pins

ara connected to anything so life has been made easy, no
tracks to cut. Obtain some fine hook up wire. The ideal type

for this kind of job is the wire wrap wire with ‘Kymar” insula-
tion.

Wire a link from Pin 13 on SK1, the ribbon connector
socket to pin 4 on ICH

Connect Pin 5 to Pin 13 on IC6

Connect Pin 6 on 1G5 to the add on board point A
Connect the TR3 end of R10 to the add on point B
Connect the O volt line on the add on board to

Pin 7 1C5

Construction of the add on unit is very much one of

personal choice. Here is a suggested lay out using a strip board.
There is plenty of room for it behind the numeric key pad on
the reverse side of the board.

B <
A |« 1 i A
Ov :

S

B

Be sure you knaw the pin connections of the transistor you use,
there are so many variations it is easy to get it wrong. That’
shown is for a BC184L and the view ig from the component side

Check the wiring carefully and when all is correct switch on.
Reset the system and then press any key. You should get at
least one character on the screen and then after a delay many
more. Adjust the potentiometer to about 1/3 rotation away
from point A or as required to give the desired delay. If too
long a delay is set the repeat oscillator switch on rate is slow
and its frequency may be high or it may fail to switch on at all,

The manual repeat key still works normally. It is possible that
some versions of Tanbug do not leave the keyboard . line switched
on so try the software switch as described. This is necessary when
using Mousepacket designs VDU card with TANBUG V3B
installed.

For such a simple modification to the keyboard it gives a worth-
while benefit unless you NEVER have to edit your programmas!

=EY
= e RefeaT
PREED = B 74LS 00 e ILATal

. STROBE
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MICROTANIC

COMPUTER SYSTEMS LTD.

TANSOFT_2 PASS_ASSEMBLER

A Two Pass Assembler is now available for Tangerine Users. No more messy
patches, just amend the Scurce Code ard re-assemble to whatever location you
desire. This Assembler is available in a 2732 Eprom and simply plugs into J2
on the Tanex Board. If you are a Basic User, there is also an Extension Eprom
Board available which allows Software or Manual Switching between banks of
Eprom space located between CO00 and DFFF(hex). So 8k of Basic goes 1in ome
bank and the Assembler goes into the second bank leaving 8k Free for either cur
Forth Language or cur Asimov Word Processor or 8k of your own Firmware.

What is a 2 Pass Assembler?

For those unfamiliar with 2 Pass Assemblers, they greatly simplify the task of
writing Machine Code Programs. The main differences between a 2 Pass
Assembler and the Line by Line Assembler{as in XBUG) are:

a) A copy of the Source Code is always retained, that is, a copy of what
YOU actually type in (eg. LDA ).

b) Any Instruction or Data Location can be given a label (a name).

c) These Labels may be referenced by Instructions, so, for example, rather

than JSR to a specific location you may JSR FRED, where Fred is perhaps
the beginning of a Subroutine.

The great advantage of this system is that Instructions can be inserted or
deleted from the Saurce Code, Lables swopped around, Data Areas altered in

length etc, without worrying about the effect on addresses.
This system implies that you can assemble object code anywhere in memory.

Facilities:

The facilities offered by this particular Assembler are:

* Full source code editing including validation of instructions. *

* Cassette Handling Routines for maintenance of Source Code on Tape. *

* All stardard 6502 Instructions are supported in the same format as used by
the XBUG Line Assembler(except. for ASL A which is replaced by ASL @ to avoid
confusion with Labels}. *

* Extra Instructions are supported - ORG(relative or absolute) FPZ(equate page
zero), BYT(for single byte constants} amd WOR(for 2 byte addresses). *

* Hexadecimal, character and decimal constarits are supported. *

* Reference to Labels may include the format Label+constant{eg. FRED+2). *

* Various Print, List and Display options, including the facility to list the

labels and their Addresses. *

* Options to Dump or Assemble parts of the Source Code and to Load or Assemble
several parts into one program. * )

* Option to Assemble at an Eprom Location but to Store the Object in  another
RAM Address ready for Eprom Burning. *

ok AND ALL THIS IN 4K 111 ok
SUPPLIED IN CPROM....... e e 3%.95
SPECIAL OFFER
H2 EXTENSION EPROM BOARD PLUS 2 PASS ASSEMBLER EPROM ... . 49.45

MICROTANIC_COMPUTER SYSTEMS 16 UPLAND ROAD DULWICH LONDON SE2Z TEL: 01-693 1137
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SUBSCRIPTION

Microtanic Computer Systems Ltd. 16 Upland Road, Dulwich
London. SE 22. ©1 693 1137.

lease send me the next six copies of Microtan World.
P

1 enclose £10:00 in full payment.

Cheques should be made payable to Microtanic Computer Systems Ltd.

NEXT_ISSUE

A lot of the content of the next issue will depend on you the readers.

We are particularly interested in articles for single board owners,
useful routines, hints and tips you may have found, etc.etc.

Don't forget to let us have your letters telling us what you think
about this isswe and of course any comments on the system or any matter
of geperal interest.

If you know anyone with a Microtan Computer who is not yet subscribing
to Microtan World why not let him have the subscription form and see
if you can persuade him to join us. The more subscribers we can get
the better we can make the magazine.

Printed by Christian Graphic Arts Ltd.29 Freemantle Road,Cosport, Hants POl 4RD



