*. _iICROBOX II User Notes Section 1 Introduction

CONTENTS
¥ntroduction ......virrenarennoean Section 1
Construction guide ......... v v yenaction 2
Setting up ... .......{pfﬁSectiun 3
Monitor commands .....u4.000404. *.;§;Sectinn 4
Flex commands .....?c:cvcssssca.a.08ction 5
Programming guide .....¢c0000eeeea Section 6
Parts list ..:4i ittt naanasannsesa Appendix 1
Layout sheets A & B ...¢v0c e Avpendilx 2
Circuilt diagrams ....¢cvvvs 20000 Appendix 3
Connection diagrams ........cc00. Appendix 4
Memory: MAPS .+ vt v v v s v umonsesana . .Appendix 5
Terminal emulator control codes..Appendix 6
Flexlink & Monlink source ....... Appendix 7
Graphics display code .....¢.c0.4.. Appendix 8

Section 1 Introduction

el - S LS N T =V miakih P T S S LS. S S S——

This documentation is organised into three parts, a construction
guide, a description of the monitor commands and the extra supplied
FLEX software and a description of the user callable monitor
subroutines and the graphics package.

Please check that you have all the parts in this kit.
You should have:-

1. PCB

2. 2764 EPROM marked MONO9 Ver 4.2
3. 9% inch floppy disc

4, This documentation

If any of these parts have been damaged in transit, please get in
contact immediately. '

Before you start on the construction of yocur Microbox II computer,
‘'please read the documentation thoroughly all the way through.

It is recommended that data sheets are obtained for all of the
IC's in the Microbox II. This will help if any problems arise during

construction.
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bection 2 Construction notes
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2.1 -Introduction
THese notes are preovided as a guide to the construction of t!e

main pcbh. They are suggestions only, and can be ignored if you
wish. _,gg
Tools required:- 7

Small soldering iron with lmm bit and fine guage
Multicore solder

So0lder sucker or desoldering braid

Screwdrivers, sldecutters, long nose pliers
Magnifying glass, sharp knife

Multimeter

Oscilliscope (optional)

2.2 Construction

1} Start by examining the pcech against a strong light source, Look
for shorted or broken traces. Shorts may be cleared with a knife,
broken traces may be repaired by overlaying the crack with a fine
piece of wire,.

2) Check that the sockets, connectors and the larger components
fit, If necessary enlarge the holes with a drill bit,. If any
feedthroughs from the top of the bocard to the bottom are broken,
make a note to scolder on both sides of the board at that polint.

3) Fit the IC sockets. This is best done in a single operation,
Fit the IC sockets, This is best done in a single operation,
First place the sockets 1n position, then place a piece of

cardbhoard over the top of the sockets and turn the board over,
checking that all of the sockets are bedded down, Now sclder two

cppesing corner pins on each socket, and again check that all of the
sockets are in the correct position and against the board. Now
sclder all of the remaining pins on each socket. After this
operation check that there are no open or shorted connections. DO
NOT insert any IC's at this stage.

4) Now insert the discrete resistors, capacitors, dicdes and
transistors etec {noting the polarity of the diodes and electrolytic
capacitors) but not the crystals or the battery.

5) Finally insert the rest of the plugs and sockets etc (but still

net the battery),

2.3 Testing
At this point it is best to leave the construction of the board

for a while, preferably overnight. This way there is more of a
chance of spotting any mistakes, Now comes the tedlious bift,
checking the board! Firstly check that there are no ¢pen or shorted
solder joints, and that all the components and sockets are inserted
in the correct place, and with the correct corientation. Now check
the address and data busses for continuity and shorts with a
multimeter, Check the following busses: -

a) The CPU-SAM-EPROM address lines

b} The CUP-EPRUOM-RUFFER data lines

c) The peripheral data and address lines

d) The CPU ram address lines

e) The GDC ram address lines

Time spent at this stage checking the board will save a lot of

trouble at a later stage.
Now remove any IC's on the board {(you couln't wait, could you!)

and apply power to the +hv rail. Check that the +5v appears in all
of the correct places (and nowhere else) and that the 0Ov connections
are correct, Check also the + and - 127v rails.
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Now insert the IC's {note that scme of them have differing
orientations). Connect the power supply (+5v 2.54,+12v 2A,-12v 0.1A)
a video monitor and keyboard then check that all of the configuration
switches are off.

ThHe big moment! - apply power to the board.: If all is well
{ie no smoke or bangs) the screen will clear, and the header and
prompt {=>) will appear. If this does ﬁgt happen, then read the
degugging notes in section 1.5, 'Tﬁé
2.4 More testing ' _

Check that typing at the keyboard plects the correct characters
on the screen, If all is well use the TM command to test the ram
between COOQ0C-DEQQO, and whilst this test is in progress, tap the
board and gently press the IC's to show up any bad sclder joints.

Now test the other monitor commands. ITnstall the real time clock
battery, remembering that it is probably fully charged on arrival,
so unplug the soldering iron so as not toe shoert the battery. When
the battery is installed momentarily short C9 to ensure that the
monitor will load the default parameter set into the KTC ram,

The floppy drives should now be connected {(don't forget to set
the option links on the drives for head load with MOTOR ON and the
DRIVE SELECTS) and the drive stepping rate switch set on the board
(off = 6ms on = 30ms)}, Use the TS command to test the drive for
selection and stepping, then format a blank disc using the DF
command and test the drives again, this time using the TD command.
Now test the drives for writing and reading sectors using the W&
and R3 commands until you are convinced that everything 1s ok.

Now for big moment number two, Insert the FLEX system disc into
logical drive O and type BEOQO. FLEX should now boot, and you should
see the +++ prompt {note that you will not be asked for the date),
Now use build to generate a STARTUP.TXT file something like

TIME:ASN:ECHO It works!

and append ASNFIX.BIN to your ASN.CMD and TTYFIX.BIN to TTYSET.CMD.
Finally use SETTIME to set the time and date and EXEC STARTUP.TXT.

This completes the initial testing of your Microbox II, so make
yourself a nice cup of tea {(or whatever), sit down with your feet
up, type DEMO and watch the pretty pictures.

2.5 Debugging

Tt is difficult to suggest what is wrong with a system wlthout
knowing the exact symptoms, but here are some things that could be
checked for a start:-

1) Are the configuration switches set correctly?

2) Is the 16Mhz clock being generated?

3) Are E & @ petting to the processor?

4) Are there any spurious interrupts?

5) Is the monitor eprom getting the correct signals?

6) Do any address or data lines seem shorted?

7) Is the 64k ram getting the correct signals?

If the processor is in a stable loop checking the input device
but there is no flashing cursor, check that the GDC ram RAS, CAS
and WE are all ok, and that a video signal is being clocked out of
the shift registers. |
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Section 3 cetting up

e — — —— — — — — — ——— — — — ———— — e ik

3.1 fGeneral jij

| »
To set up the computear, connect a power supply of

+5v 2,.5A, +12v 2A, and -12v 0.1A a 75o0ohm video monitor to the

bne socket {(or a TTL monitor to the feur pin plug next to the

bne socket), either a parallel keyboard to the keyboard soclket,

or an RS5-232 terminal to serial port 0 {9600 baud, 8 bits,

2 stop bits, no parity}, and at floppy drives (if used) to the

floppy interface connector. Then check the four on board

confipuration switches are off {or the first two are on for a

serial terminal) and power up. The screen sheould clear, and
the 01109 header and prompt {=%) should appear together with a
flashing cursor. Assuming that the RTC contents are ok, FLEX may

notv e hHooted with the B0 command, and to return to FLEX again use
the JF command {(Jump to Flex). Pressing the reset button at any
time will return control to the monitor program.

3.2 The Confipguration Switches

There are four switches mounted on the pch close to the 6321
PTA, Switch zero is claossst to the RTC bhattery.

Switch O Sets the initial input port to be used after reset

cn = PORT 1 {(serial port O)

of f = PORT O (keyboard}
Switch 2 Sets the initial output port to bhe used after reset

cn = PORT 1 (serial nort O} |

off = PORT O (GBC screen)
Switch 2 Sets the floppy disc stepoping rate

on 30ms stepping rate {for full height drives)

of £ 6ms stepninag rate {(for half height drives)
Switch 4 Sets the aute beoot function

on Auvuto boot FLEX on reset

of donitor program on reset

I

II.
i

1
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Section 4 MONO? commands
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Thegﬁ are twenty—seven monitor commands:, each represented by a
two letter name. Typing the two letters will invoke that command.
which will then prompt for any necessard)’ parameters. There are four

types of parameters : - ~
Four digit hex number. .« . ool XX XX
Two digit hex number........ e e e e YY
One digit hex number............ ... ...... Fi
Text string or character. ... ... ... ... ... T

All commands are uppercase only.

The first +three commands are concerned with examining and
modifying memory. They have a commen control farmat, so that a CR
will examine the next location or page, a ’'-’ will examine the
previous location or page, and any other character will exit the
command.

Command; AD Ascii Dump

Format: Ascii dump of memory from XXXX

‘Action: Displays a 1024 byte sectiom of memory as ascii characters.
Any non-printable character will be represented by a 7.’

Command; HD Hex Dump
Format: Hex dump of memory from XXXX

Action: Displays a 255 byte block of memory as two digit hex
values,

Command: ME Memory Examine and alter

Format: Memory examine and alter from XXXX

Action: Displays an address and the contents eof that address. The

coantents may be changed by typing a space followed by the new tweo
digit value. A verify is performed on the location changed.

Command: PM Poke MemorTy

Format: Poke memory location at XXXX wvalue YY

Action: Deposits the data into the location without verifying or
reading the next address, Usaed for testing memory mapped peripheral
devices where a read would corrupt data.

Command: FM Fill Memory with constant

Format: Fill memory with constant fram XXXX to XXXX wvalue YY
Action: Fills the indicated memory range with the data. No
verification

Command: G5M Shift Memory
Format: Shift memory from XXXX to XXXX length XXXX
Action: Shitts the block of memory indicated.

Command: LK ! oad text from Keyboard

Format: Load memary with text from keyboard to XXXX value T...T
(EOT)

Action: Loads text from the input device directly to memory. To end
the input type an EOT (hex 04 or cegntrol D). This command generates
text suvitable for use in the PDATAL and PSTRNG routines.
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Command: FI FInd hex string
Format: Find byte string from XXXX to XXXX
. Byte string YY YY YY YY(CR)
Action® Finds and displays all occcurrences of the given string of
hex bytes within the range indicated.
The next five commands are :dﬁ%@rned with running programs
directly +Ffrom MONOZ. A SWI instruction (hex 3F) may be used to

return controel to MONO? frem &  program. This will cause an
auvtomatic display of registers. The register values may be modified
using the ME command. The register values are stored in the 10

bytes below the location.pointed to by the stack pointer S

Command: DR  Display Registers
Format: Display registers
Action: Displays the current program register set,.

Command: RP Run Program
Format: Run program from XXXX
Action: Loads oprocessor registers: then jumps to program starting

at address given,

Command: CP Continue Program
Format: Continue program after SWI. ...
Action: Continues execution of a program from a SWI instruction.

Command: JU JUmp to program
Farmat: Jump to program at XXXX
Action: Execute a program starting at the given address without

inading the registers first,

Command: JF Jump to Flex warm start
Format: Jump to flex warm start.....
Action: Jumps to address $CDO3

The wmonitor input/output may come independently from one of
three sources : - -

PORT NUMBER INPUT OQUTPUT
O Keyboard GDC screen
1 serial port O Serial port O
! serial port 1 Serial port 1

The initial ports are set on reset by the configuration switches,

Command: SI Set Input port
Format: Set input port to Z
Action: Sets the active input port

Command: SO Set output port
Format: Set cutput port to Z
Actiaon: Sets the active output poart,

Command: SB Set Baud rate

Format: Set bavud rate for serial port Z rate = YY

Action: Setz the bauvud Tate for the indicated port, note that the
baud rates are stored in the RTC ram, so will not need reseting
after power down,

Seven commands are for disk control and testing. Note that any
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errors teported will be a copy of the disc controller status
regisfer.

Command: DF Disc Format to FLEX standard
Format: Disc format on drive Z Scratch disc in dvrive? T

Action: Formats a disc to single sided, single density:. fourty
track FLEX standard (390 sectors free). Note that the date is not
set, nor are the sectors tested. g

-

Command: TS Test drive Stepping
Format: Test stepping on drive Z
Hit any key to stop
Action: Selects and steps drive between track 00 and track 39 and

back again.

Caommand: TD Test floppy Drive
Format: Random sector read on drive Z '
Action: Reads tandom sectors on the drive. Note that double density

disks will give false errors now and again.

Command: RS Read Sector
Format: Read sector on drive Z track YY sector YY to XXXX
Action: Reads a 29& byte sector from the lagical drive to memory.

Command: WS Write sectar
Format: Write sector to drive Z track YY sectaor YY fraom XXXX

Action: Writes a sector ¥from memory to the drive.

Command: BO BOot FLEX

Format: Booting flex.....

Action: Boot’s FLEX from logical drive O by firstly looking in the
directory for either FLEX.SYS or FLLEX.COR, if found it will load
the file, append the console and disk jump tables, disable the date
PROMET, and set the TTYSET and ASN parameters before Jjumping to the
FLEX «cold start point. Note that is not necessary to configure and
link & wversion of FLEX #for the Microbox 1L, any copy aof FLEX
regardless of the machine it was designed te run on may be used.
FLEX is not supplied with the Microbox 2IL. BO will work on single
or double density, 40 or BO track disks.

Commands: BF Boot from Floppy

Format: Booting FLEX. ... .. :

Action: Boots FLEX as above. but from the drive TYPE O rather than
logical type zero {(ie from floppy O,

The last +four commands are concerned with testing memary,
calculating branch displacements and the real time clock.

Command: THM Test Memory

Format: Test memory from XXXX to XXXX

Actian: Tests memory in  the range given. Any data in the memory
will be overwritten.

Command: CD Calculate Displacement
Format: Calculate displacement form XXXX to XXXX
Leng or shart (L-5)7%¢ T
Action: Calculates +the two’s complement displacement for branch
instructions. the result is in the form of a four digit number, For
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short branches, the first two digits should be ignored.

Command: LC Display RTC caontents

Format: Display clock contents

Action: Blsplaqa the RTC ram in the following mau
XX XX XX XX XX XX XX XX %X XX %x XX XX XX

Clock + calendar

y ' Not vsed but reserved

X% e Serial port baud rates

X% XX XX XX
X XX XX xX XX XX XX XX XX XX XX

. Logical/physical drive mapping {(01x23)
TTYSET parameters

XX XX ASN PARAMETERS
XX XX XX XX XX XX XX XX GDC init parameters
XX XX XX XX XX XX XX Not used but Teserved

XY xX XX XYX XX X¥ XX XX XX XX XX XX XxX XX XX XX

Cammand: MC Madify RTC
Farmat: RTC examine and alter from YY

Not used

Action: Examine and modify RTC vam contents in the same way as ME.

A typical RTC duispiay is:

12 1F OB 1F 85 52 H1 13 02 54 20 04 10 80

C9

EE

Q0 C1 02 03

08 18 3A 18 6C 00 00 n8 00 59 1B

cC 01

1F 2E 65 ©0C 05 OF 1F 7D

CA 74 84 FC 67 32 AA

56 DB 02 A2 D7 2A C5 AE 7E F9 05 BC 8F E7 02 48

. : A B
YN ce e PP occ S R b A

vl l
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MICROBOX II SYSTEM SUPPORT SOFTWARE

This section describes the individual disc files supplied with
MICROBOX Il1. The format of the supplied disc is: 35.23 inch, 4@ track,
single sided, single density.

READ _ME.TXT A text file reporting any upqqﬁe information.

. -
MONLINK.TXT MONQT? equate file. #¥%%* Routines called by indirect JSR
FLEXLINK.TXT FLEX equate file.

To use these equate files in your assembler programs:

orPT NOL Switch off listing.

LIB FLEXL INK L oad equate file.

OPT LIS Switch on listing.

ORG sC100 Set origin.

START JSR [CLEARG] Call a function...

JMP FWARM and return to FLEX.

END START Set up transfer address.
ASNFIX.BIN Modification to standard FLEX? ASN utility.
TTYFIX.BIN Modification to standard "FLEX®™ TTYSET utility.

These two files should be appended to ASN and TTYSET

in order that their parameters are automatically stored
in and loaded +rom the RTE’ s battery backed memory.

To append the files enter: IR

RENAME TTYSET.CMD TTYSET.BIN

APPEND TTYFIX.BIN TTYSET.RBIN TTYSET.CMD

RENAME ASN.CMD ASN.BIN

APPEND ASNFIX.BIN ASN.BIN ASN.CHMD

F PRINT.ERIN Parallel printer driver. -
S PRINT.EIN Seirrial printer driver.
DOne or other of these files should be renamed PRINT.S5YS

as fallows:
RENAME P _PRINT.BIN PRINT.S5YS (If parallel printer used).

ALLOCATE.CMD Maps physical drive type to FLEX’s laogical drive number.

Drive type @ is floppy drive O,

Drive type 1 1s floppy drive 1.

Drive type 2 is eprom disc.

Drive type 2 1s ramdisc.

I+ a 1lagical drive is not to be allocated then a 7.7

be used. ie if only one floppy or no eprom disc used etc.

Examples:

ALLOCATE Report disc allocations.

ALL OCATE 0123 Drive © is floppy 9, drive 1 15 +loppy 1,
drive 2 is eprom disc, drive 3 1s ramdisc.

ALLOCATE 2X.. Drive © is eprom disc, drive 1 is ramdisc,
drive 2 and I not allocated.

I+ RTC should fail then allocate defaults to 01..

RAMDISK.CMD Ramdisc formatter. See "6GDC RAM MAPT™ +or capacities.

MEWDISK.CMD Standard *FLEX” +loppy disc formatter.
Single and double density discs supported.
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SCOrPY.CMD .

'|+ -

SbC.CHMD

SETTIME.CHMD

TIME.CMD

FROMDISK. TXT

FROMCOPY.CHMD

FROMPROG. CMD

PROMREAD.CMD

NORMAL . CMD

DENSE . CMD

PRETTY.CMD

PRETTY.COR
CHARS.CHR

TEXT.CMD

GRAFH, CMD

CLEARG.CMD

STYID1.TXT

STY—-MB2.TXT

A fast disc copy utility. Works with any two like sized
discs.

Lopy utility for single drive systems. Up to five files
may be copied at a time. ExamPle:
SDC FRED.TXT BERT.BIN TEST.OUT LIST.CHMD INVADERS.BAS

Sets the RTE time and date.

Reports time and date and updates *FLEX’s date registers.

An  TEXECT +1le for generating eprom discs.
See "MAKING AN EPROM DISC’.

Copies 64 sectors starting at given track/sector from
ramdise to prom programming area. ($0@09-33FFF). Example:

PROMCOPY 0091 will copy 64 sectors starting at track 90
sector ©1.

Frograms 2764 or 27128 eproms with data held in prom
programming area. ($0000-£3FFF).

Copies 274644 or 27128 eprom contents into prom programming
area.

Returns alpha display to default format. (168 xx 24).

Sets alpha display format to 128 columns x 72 rows.
Requires high resolution long persistance monitor.

Setis alpha display format to 84 columns X 24 rows.
"PRETTY™ +ormat driver program.

PRETTY® character set source code.
User defined character sets can be developed by:

1y EDIT CHARS1.CHR with your own characters.
2 ASBMER CHARS1.CHR.

2} APPEND CHARS1.BIN PRETTY.COR MY _CHARS.CMD.
Sets video display to tent screen.

Sets video display to graphics screen.

Clears the graphics screen.

*STYLOGRAPH® word processor I1/0 driver source.

*STYLOGRAFH? word processor display driver source.
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GRAPHI{CS. MAC

DEMO.EMD

PLAY.CMD

INTERFP.CMD

User Notes Section 5 Flex Commands

A set of graphics macros for use with the TSC Macro
Assembler. Generates graphlc command codes that can be
interpreted by PLAY.CMD.

Use of ORAPHICS.MAC is described el sewhere.

=
Graphics demonstration file géemerated by GRAPHICS.MAC.
To use enter: . -

GET DEMO.CMD
FLAY

Execute graphics commands generated GRAFHICS.MAC.

Displays interpretation of graphics commands generated
hy GRAFPHICS.MAC
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- Section & Programming guvide

L e e e e g  ———

6.1 Introduction

This .section doctuments all of the user callahle subroutines in
MONOZ inecluding the graphics package. To use these routines in your
pragram insert a LIB flexlink directive at the baginning, and the
vse an indirect jump to subroutine whemever a routine is used. 1e
opt nol -~

lib flexlink )
opt lis

1dx #100
1dy #354
Jsr [LINE]

etc atc

5.2 monitor troutines

STATUS

# Status routine.

# Entry: no parameters.

# Exit: (Z)=0 if character ready.

INCHI1

# Input character with no echo and input.
¥ Entry: no parameters.

# Exit: {A) = character.

INCH
¥ Input character with echo INCH
¥ Entry: no parameters

# Exi1t: (A} = character.
OUTCH

#* PButput char.

# Entry: (A) = character.
# Exit; no change.

READ

# Read sector routine.
+ Entry: (X)) address where sector 15 to be placed.

# {A} = Track number,

#* {B) = Sector number,

# Exit: (B) = Error code {z)=1 1if no error.

WRITE

# Write track routine.

+ Entry: (X) = Address of area of memory from which the data will
be taken.

H# (A) = Track number.

+* (B) = Sector number.

# Exit: {B) Error condition, (Z2)=1 no an error.

VERIFY
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‘evrify sector routine.
ntTy: no parameters.
xit: (B = Error condition (Z)=1 if no error.
i 5
lestore draive to track OO,
ntry: (X) = FCD address (3, X cnntaina,grive number).
xit: {(B) = Errer condition, (Z)=1 if ng error,

;
yelect current drive.

guide

ntry: (X) = FCB address (3. X contains drive number).
xit; (B = Error condition, (2)=0 and {(c)}=1 if error.
(B) = $0F if non existent drive.
RDY
heck for drive ready,
ntry: (X)) = FCO address (3, X contains drive number)>
Exit: (D) = Error condition, (Z)=0 AND (C)=1 14# drive 15 not
1dy.
CK

ivick drive ready check.
ntry: (X5 FCB address (3, X contains drive number),

xit: (B) = Error condition, (Z)=0 AND {(cl)=1 if drive not ready.

[TT

nit (cold start).
ntry: no parameters.
.x1t: no change.

M

larm start.

ntry: no parameters.
xit: no change.

1
eek trarck,
ntry: (A) = Track number.
(B) = Sector numher.
xit: (B} = Error condition, (Z)=1 if no ertaor.
LF

Tint a CR followed by a LF.
ntry: no parameters.
xit: (A) destroyed.

TAL

rint charatter string

ntry: (X} Pointer to character string.

xit: (X) Fointer to end of string token Hex{(04).
{A) Destroyed.

RNG
rint character string preceded by a CR.LF.

ntry: (X} = Pointer to character string.
xit: {X} = Pointer to end of string token Hex{04).
(A) = Destroyed.

;Nic

xR X
e

% W & O
pa {n
™ 'Y TN )

o ok ox O
T e

¥ % x U
2 O
mMIMT T Mrr=0n-=-n

o % K%

o ok kK x T
¥
M I T -
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Section &
PRINTA
# Print the A reg.
# Entry : (A) = Datas to be printed.
PRINTX
# Print the X req. .
# Entry (X) = Data to be printed. A
DELAY ' |
# Delay rouvtine.
# Entry: (X) = Delay time in milli seconds.
# Ealit: no change.
BADDR
# Build a four hex digit address.
# Entry: no parameters,
# Ex1t: (X) = Address.
#* {A) = Destroyed.
3* (B} = Destraoyed.
BYTE
# Get a two digit hex byte.
¥ Entry: no parameters,
¥ Exit {A) = Byte,
OUTHL
# Print left hex digit.
# Entry: {(A) = Byte containing digit.
*# Ex1t (A) = Byte containing shifted digit.
OUTHR
# QOutput right hex digit.
# Entry: (A) = Byte containing digit.
# Exit: (A} = Ascliil coded digit.
INHEX
# Input a valid hex character (If not hex then backspace).
¥ Entry: no parameters.
# Exit: (A) = Valid hex char.
DUT2H
OUTZ2HA
OUT4HS
UUT2ZHS
# Hex print routines.
* Entry: (X)) = Pointer to a ane or two byte hex number.
# Exit: (A) = Destroyed.
guUTS

# Output a space.

# Entry:

# Exit

RANDOM

no parameters,
(A} = Destroyed.

¥ Random number generator.

#* Entry:

+ Ex1¢t:

no parameters.
(A) = Random number ¥from O fto 2535,
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GETTIM
# Get time string.

Section &6 Programming guide

# Entry : (X) points to ten byte data area.
# Exit :*Date and time placed in data area.

GETRTC

# GCet a byte fraom the KRTC. ;;g
# Entry : (B) = RTC address.

# Exit : (A) = Data.

PUTTIM
# Put time string.

¥ Entry : {(X) = Painter to ten byte data area.

PUTRTC
# Send a byte to the RTC.

# Entry @ (B} = RTC address {A) = Data

BLEEP
# Beep for 100ms,

4.3 Graphics routines

GCOM
# Send GDC command.

# Entry: (A) = &¢DC command

# Exit: Mo changs.

GPRM
¥ Send GDC parameter.

# Entry: (A) = GDC parameter

# Exit: No change,

GPRMI

# Get a parameter from GDL.

¥ Entry: No parameters.

# Exit: (A) = Parameter byte

MASK

# Set mask.

# Entry: (X)) = Mask wvalvue
# Exit: No change.

SETPEN
# Define line profile and

# Entry: (A) = Pen type

# (X} = Line profile
# Exit: Neg change.

SETPAT

# Set up graphics pattern

# Entry: (X) = Peinter fo

# Exit: No change.

FIGSF

‘pen’ type.
(Q=replace i=complement Z2=veset 3=set)

in parameter rTam.
eight byte pattern

» Start figure drawing using parameter set in ram
# Entry: (B) = Number of parameter bytes.
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# Exit: Neo change.

FIGSG

# Start graphics drawing using parameter set in ram.
# Entry: (B} = Number of parameter bytes.

# Exi¥t: No change

SETPAR A

# Set up display partitions in GDC. '

# Entry: (X)) = Start address of partition 1

3t (D) = Start address of partition 2

% (Y) = Number of lines in partition 1
3t {U) = Number of lines in partition 2
# Exit: No change.

# Wait until vertical blanking period.
# Entry: No parameters.
# Exit: No change.

SETCRG

¥ Set graphics cursor.

¥ Entry: (X) = x coord (0<=x{=747)
#* {(Y) = y coord {Q<=y<{=D72)
# Exit: No change.

GETCRG

# Read graphics cursor.
# Entry: No parameters.

¥ Exit; (X} = x coord of cursor
* (Y = y coord of cursor
OFF

# Switch off display.
¥ Entry: No parameters.
# Exit: No change.

ON

¥ Switch on display.

# Entry: No parameters.
# Exit: No change.

GRAPH

# Set display to graphics.
¥» Entry: No parameters.

# Exit: No change.

MODE
# Set GDC mode.

# Entry: (A)Y = New mode byte

it (B = Read flag

# Exit: I+ (B) <» O then (A} = New mode byte
3 I¢ {(B) = 0 then (A) = 0OLD mode byte
Z00M

¥ Set graphics zoom,
# Entry: (A} = New zoom byte
1 {B) = Read flag

PAGE &. D
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# Exit: If (B) <> O then (AY = New zoom byte

* I+ (B = O then (A) = OLD zoom byte

FILL

# Arsa fiil.

#* Entry: (A) = Initial drawing direction

* (X) = Number of pixels in the initial direction

# (Y) = Number of pixels in the pﬁ%pendicular direction
# Exit: No change. .

CLEARG

# Clear graphics screen.
# Entry: No parameters.
*# Exit: No change.

CLEARX

# Clear gdc ram from current cursar.

# Entry: (A) = Drawing mode (O=replace l=complement Z=reset 3=set)
3* {X) = Number of words to be cleared

# Exit: No change

GDCINIT

# Init display.

# Entry: No parameters.
# Exit; No change.

POINT
# Plot a point at the current cursor postion.

¥ Entry: No parameters.
# Exit: No change,.

. INE

# Plot a line from the current cursor postion.
# Entry: (X)) = x coord

#* (¥) = # Entry: coord

# Exi1t: No change.

RECT
# Plot a rectangle.
# Entry: (A) Intial drawing direction

i

#* (X) Length of side in the initial direction
3 (Y) = Length of side in th perpendicular direction
# Exit: No change. |

CIRCLE

# Plot @ circle at the current cursor location.
# Entry: (A) = radius of circle (O<ACI27)

# Exit: No change.

SETCRT
¥ Set text cursor.
# Entry: (X)) = Cursar word address

*# Ex1t: No change.

GETCRT

¥ Get text cursor.

# Entry: No parameters.

¥ Exitt:; (X)) = Cursor word address

PAGE 6. &
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TEXT
¥ Set display to text.

# Entry:-Na parameters,

# Ex1t: No change.

CLEART
# Clear text screen,

¥ Entry: No parameters.
# Exit: No changs.

GDCOUT

# Put ascii character to screen.
# Entry: {(A) = Character {(control

Section &

codes are given

Page 6.7
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IMONO9 Version 4.22

Due to timing differences between different sources of

8255 PIA's it has been found necessary to delay the CE

signal to this device so that all versions will work.

The following modification should be made to the Microbox

main PCRB:

1) Link IC17 pin 7 ....to....IC25 pin 13,

2) Link IC25 pin 12 ...to....resistor pack next to IC24.
(pin nearest 1IC24)

3) Link resistor pack next to IC24 ....to....IC28 pin 6.

(pin nearest IC24)

— o e o e mremm e o T o ik fm A L EEr EEma T s T s ) T TErw —7  wwr EaSm o, Aam 0 Emam mm Lmam . EE oA S gy RAE oy E—— g e, S LA S e g T P Sl Bk wrmk ke o oman - L i ey
Ak e e S S S T E—— . T . S T T . T E—— T E—— T E— T e E— e e R gy, mEm oy, A e RBELL oy R kRSl Ll PRRF e T G PR oleke TR skl b sk ek e el — e— ol A

Changes have been made to MONO9 to latceh the Parellel
keyboard strohe signal. This also entails the following
smail hardware modification to the main PCB:
1) Cut (at edge of board; the track from 1Cl9 pin 40 to
pin 1 outer of the printer connector,.
2) Link IC19 pin 40 ..to.. pin 9 inner of keyboard connector
3) Link pin 9 inner of printer connector to pin 8% inner of
keyboard connector.
4} Link IC19 pin 19 ..to..pin 10 inner of printer connector.

—— mmn wmn mmmmm wmr mmmm mrrem e e e wrmk wmmr wrm wwdlf AN, oyl WM iam smas oages Emam saam e mam —hrdk o el e TR e S g e o, S e, SIS e SR ST RSSO SIS Sy S SIS SIS SIS S S S S S S S S S S S e S—
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The recommended parallel keyboard format is:

Pusitive data. |

Negative golng strobe pulse. l] Msec duration.

Data shaeuvld be latched at keyboard between keystroxes.

—_— ey —A —A Lm I LS S S S CEE T T WTE WTEE T T bk —y i

. - . —— - . — eeg bk —d- M U m O IS EEE T TN FmF —y vy = =i A= L.
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- —— T T - "= N - - [P f. = m me—— —sf —) —a A—A ML S . . e ETm T -

-rn  Tem LW A — S EE— E—— E—— e T = — -
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Appendix 1§

1
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OV 1 SUPPLIER

FUNCTION ! TYPE
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Appendix 1 Parts list

i ID ! TYPE } SUPPLIER ! ! ID ! TYPE ! SUPPLIER !
FoQl | BC108 : A i 1 C1 1 S6p POLY A :
Q2 BC10Y : A I ! C2 ! 47u &VTANT! A :
P Q3,41 2N2365A : A i 1 C3 . 1iu &VTANT! A :
: : : t ! C4 ! .1iu CER : A ;
i ZID1  1&6VB TRANSORD ! R I 1 C5 { 10n POLY ! A :
: ! RS 283-255 ! ! 1 C6-B ! D27p CER : A :
! Di-5 ! 5S5xiNgi148 A i 1 C% ! 5p0 POLY ! A :
{ D6, 7 ! 2x0AZ ! A ! 1C10-13! 4x.iu CER ! A :
: ! ! i 1C14-29116x. lv CER ! A :
' X1 ! 16MHZ XTAL ! A !  1C30-34! 5x.1u CER ! A :
X2 13274EHZ XTAL! A ' 1 TCi1 ! 15p TRIM i A !
! X4 1. BA3MHZ XTAL A b ! : :
: ! _— - | ! ! 81 | SOUNDER S5v ! R :
' R1 1CR H\ : A . ! RS R49-794 ! !
' R2-15! 14x20R 1 | A ! 1 8W1 ' 4 WAY DIL ! R :
! R1& ! 75R = | | A A ! RS 337-548 ! !
| R17 150R / ! A t ! GSW2 ! SPPB RESET ! R !
'R18-23! &x330R/ | A b ! RS 337-598 ! :
'R24-40! 17x1KO | : A ! ! Bl ! NICAD 3vé ! R :
C R41 T 1K2 N\ A ) i RS 591-477 ! :
IR42, 43! 2x1K5 ! A b ! : :
! R44 | SRO = : A Y Pi ! 40 WAY IDC A :
R4S, 44! DxIKD : A It P2 ! BNC PLUG R :
IR47-51! Sx10K ! A . ! RS 455-480 ! :
! RS52 | 1 00K ; A I ! P3,4 12x20 WAY 1IDC! A :
! RS3 ¢ 1 SOK j ! A ! ! P5,4& !2x25 WAY ‘D’ R !
IR54, 55! 2xiMO | A I ! RS 467-891 :
! RS&6 ! SM&. A ! 1 P7 | POWER CONN R ;
! RS57 {iK RES PACK ! R C i RS 423-742 ;
: ! RS 140-158 ¢ 't PB !} 34 WAY 1DC ! A !
! RS58 10K RES PACK! R i ! P% | PCB PLUC : R !
: o |,RS 140-186 | Lo ! RS 448-094 ! !
LS IO Rel A R ! | P10 ! PCB SOCKET ! R :
i S ¢ bx 40 way | . i RS 4467-649 | !
L0 | bx 28 way ! {  1P11,12% PCB PLUG : R :
G : 24 way | I ! RS 467-540 ! !
FK b 10x20 way | | I I ! l
i E I 2x1é way | I I : : '
T i 13x14 way | I I ) ; :
L5 : ! L : : !
) = e O
O TO
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Suppliers

Most of +the components are common and easy to get hold of.
Mowever, some suppliers are listed here for convenience.

(A)

HEMMINGS ELECTRONICS LTD
16 BRAND STREET

HITCHIN

HERTS SGS 1JE

PHONE 0462 33031

(B)

LOCK DISTRIBUTION
NEVILLE STREET
DLDHAM

PHUNE 061 652 0431

(C)H
PRONTO ELECTRONICS SYSTEMS LTD

466~-478 CRANBRDOOK RGOAD
GANTS HILL

ILFORD
ESSEX IG2 &LE

PHRONE 01 5354 6222

(D)

SEMI COMPONENTS LTD
VINE HOUSE

104 ASHLEY RUAD
WALTON ON THAMES
SURREY KT12 1HP
PHONE 0932 241866

(R)

RE COMPONENTS LTD

PO BOX 427

13-17 EPWORTH STREET
LONDON EC2P 2HA
PHONE 01 253 3040
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Connector diagrams

Note: A %7 denotes an active law signal.

+ Pi1n No OQuter Row : Inner Row :
; i : +3v ' +3V :
: 2 ‘ GMND . GND '
: 3 ' IC19 PING ; BAO "
: 4 ' BAL ' #HRST :
' S : BDG : BD1 '
: & : BD2 ' BDX H
. 7 ' BD4 ' BDS :
: 8 ' BD& : RBRD7 :
: Q : BR/W ' BA2 ;
' 10 : BA3 : BA4 :
: 11 : RE ' 16Mhz :
: 2 ' £ : *WDS :
: = : LFEN : RTC :
: 14 ' *RDS : *»1 /7027 ;
: O H *I /0BUFF : *I /01 '
' 14 : RST : *MNM I X
; 17 : * IR : *FIRQ :
: 13 : VSYNC : *TTLVID :
: 17 : GND H GND ;
: 26 : +122v I —12v :
i PFRINTER :
y Pin No Inner Row ' Duter Row I
: 1 ' D& : !
' 2 ‘ D7 H GND :
: 3 : D4 : GND :
: 4 ' o : GND :
' 5 ' 2 ! GND :
: &5 : D3 : GND :
E 7 : Do : GND :
: 8 : D1 : GND :
| F : BUSY To* 7. GND :
: 10 : *STROBE : GND :

— ——— — —— ek el L SLELE S SIS IS R "EEEE T S A ey el e el DS S LS AL B S CELEE R ek skl sl S S S E—— i — i " — —— — E—
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Connector diagrams

——-H_'—'__-_‘—--'-I'—I"l"I'l'l-————————__—_—_ﬂ_-‘--ﬂ-‘-ﬂ-“-—_n_—“—.—

i KWeyboard t
tPIN NUMBER | INNER : QUTER :
! 1 : DO : +5v E
: & i D1 : GND :
I 3 ! D2 : GND :
: 4 ; D3 : GND :
: 9 : D4 : GND '
i 6 | DS ! GND :
: 7 | D6 : GND :
# 8 : b= : GND I
| Y ' *STROBE | GND '
! 10 ! #RST : -12 ;

I Promboard I

' PIN NUMBER SIGNAL i

l 1 : PA4 !

i & ; PAZ I

i 3 ; PAS i

! 4 : PAZ :

! o : PA&L :

! & E FAal E

I 7 : PA7 '

I 8 I PAO ;

! 9 i GND ;

E 10 : RC/ !

: 11 I PCb !

I 12 # PC5 :

! 13 : PC4 :

: 14 I PCO '

! 15 I +Dv ;

I 16 ] PC1H !

; 17 # FR7 l

l 18 ' FCE :

: 19 . PB& ;

! =0 ! PC3 l

| e 1 I PBS I

: 22 : PBO E

: 23 I PB4 |

{ =4 ; PRI I

: 20 : PR3 :

! =25 ! PR2 I
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: VIDED
: ¥HSYNC
; #VSYNC

Page Ad4.3



