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[C41, 54, 55. and to disconnect A10 from IC56, and WVE,
WVE, RVE. -

SOFFTWARE -

The program in the new monitor requires alteration to:

Screen print routine - to allow 32 lines

Clear screen routine — to allow 32 lines (and optionally
remove the scroll when the top of the screen is blank)

More Display

Up one line routine - to allow 32 lines

Form Cursor Address

routine — to aliow 2K VDU RAM
A lotal of 36 bytes require to be altered.

The firmware changes required are detailed below. The new
program should be put into a 2716 (2K} EPROM. using the
same address as the existing monitors (F8#3-FFFF).

The monitor program is completely unchanged except for the
36 bytes detailed.

Additionally, the byte at FBSB {currently FF) can be changed
to @4 if’ desired. This removes the rather irritating scroit up on
the screen every time the top kine becomes blank for any reason,

POWER SUPPLY

No problems have been found driving the new board from the
existing PSU, although the regulator is already mounted on a
large heat sink outside the case. A simple 5V, 1A PSU using a
7805 3-terminal regulator couid however be constructed if re-
quired. All the i.c.’s should be L8 types,

POWER
+8YIC101/14. 1C102/16. IC103/16, 1C104/14
IC105/16, IC106/16, IC 107-iC 10/18, 1CH1-1C113/24

CIRCUIT ) o )
The sockets for IC39, 40 were used to obtain the VDU data
and address lines. Similarly, the socket for IC13, to obtain con-
nections for the monitor ROM and PROMS. :
The pin connections for +5V and OV to all the i.c.’s are alsg
listed below,
Ribbon cable forms a suitable flexible means of interconnec-
tion between the boards,

GENERAL

The prototype is made up ot a piece of veroboard, about 205
* 102mm. with the i.c.’s all on d.i.l. sockets, Quite a bit of wiring
is involved. so careful checking of all connections is essential,

A few 100n ceramic capacitors should be connected between
+5V and OV to a&id decoupling.

SOFTWARE CHANGES (TO NEW MONITOR)

ADDRESS ADDRESS CHANGE BYTE

(ABSOLUTE) (PROM) FROM TO (HEX) ROQUTINE
FACA 2CA @ 20 SCREEN PRINT
FAF} 2F] ¢ 20

FB2D D B4 DE CLEAR SCREEN
FB&i 361 D4 DE MOVE DISPLAY
FBES 385 D3 D7 UP ONE LINE

NEW ROUTINE
Delete routine from FB8D (38D) to FRAR {3AB)
{This routine forms the cursor address and stores
itin 933, GRE4)
REPLACE WITH:
FBED 38D Ay tA LDA  #£S51A

38F 88 E4 STA  $F4

91 AD 0802 LDA  sgp

A

0¥ ICIGL/7 IC102/8. IC103/8, 1C104/7. 1C 105/ ;3‘2 gi‘ Qif; A
!Cigﬁf’g. ICI{)?“?C”{}/Q. IC!H~-ECIIS!12 396 E’A ASL A
397 @A ASL A
CONNECTIONS TO NEW BOARD 38 26 B4 ROL 384
ICBO/121CT) A PA ASL A
IC60/11(C8) . . 398 28 E4 ROL  %F4
ICE1/14 (£9) Fig. 2. F:rmwa.are D A ASL A
IC61/13(C10) changes required I9E 26 E4 ROL  §r4
IC61712(C1 1) 3A¢ oD  @7¢2 ADC B@207
ICBI/11(C12) JAY 69 @D ADC 28D
IC30/14 ¢C13) JAS 85 Ea STA  SE3
1C30/13 (C14) ~—~ALL INPUTS TO IAT 60 RTS
HC56/6 (VAT NEW p.c.b. AR EA NOP
IC18/5 (VY ) 3A9 EA NOP
IC8/22 (A1) JAA EA NOP
ICR/20{A1]) FBAB 3AR EA NOP
ICE/19 (A10)
1C8/39 (@2) TRACK CUTS (ORIGINAL p.c.b.)
IC8/34 (R/W) DISCONNECT CONNECTIONS BETWEEN:
IC60/11 (CR) AND 1C41/8
C41/8 IC61/14(CY) . 14177
1C41/7 IC$1/13(C 1) - IC41/8
1C41/6 KCB1/12(C11) - 154710
IC54/10 —QUTPUTS FROM ICEH1H(CED . 1C34/13
1054713 NEW p.c.b. IC30/14(C13) »  1C53573
5572 IC30/13 (C14) w  ICS5/6
IC55/6 1C56/2 . AL
RVE~—CONNECT IN PLACE ¥C20/12 . ®VE
WVE'-~OF EXISTING RVE, WVE 1C20/7 «  WVE

(PLUS 5V, ZERO VOLTS)

VAB-VAS, VDO-VDT (FROM IC39, 40
SOCKETS)

—BUS CONNECTIONS

ALL CONNECTIONS FROM MONITOR (IC 3
SOCKET, EXCEPT PINS J&. 20

IC /6 (MCS) FOR MONITOR SELECT SWITCH

Practicet Electronics Aprit 1982

MODIFICATION ON ORIGINAL p.c.b.
CONNECT IC56/2 TO +5V

57
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The hardware and software exchangs point for PE computer projects

EXPANDING GROUP

We have received the first newsletter proper
from the UKI01 User Group, which is
accumulating mersbers in the British Isles and
overseas, :

The group is doing some important work
now, such as investigating the “sticking™ FRE
function, which Adrian Waters, the club
organiser points out, is the tip of a serious ice
berg concerning string data storage. A com-
plex sound board is nearing compietion, whilst
behind the scenes the program library is swell-
ing with games and educationa! software, and
new languages such as PILOT.

The Newsletter, ROM, carries software
news. hardware modifications, useful ROM
and RAM lecations, i.e. routing entry points,
and a problem page. Equipment reviews are to
become a regular feature.

There is no entry fee, and the subscription
for six months membership is £2-50, which
should be made payable to Adrian Waters, at:
{17 Haynes Rd., Hornchurch, Essex.

The following hardware modification was
supplied by the 101 User Group, the details
‘having originated from club member Mr. R.
Freeman. i

2MHaz conversion

In the normal machine, the clock fre-
quency of 1MHz is presented at pin 37 of
the 8502 chip by the B output pin of IC29.
Because the 6502 can accept a faster
clock, many members have increased the
speed of their machines by the following
modification:

The 2MHz signal can be obtained from
pin 8 of IC29 and applied to the 6502 by
the O line at pin 37. The canversion can be
implemented by cutting the track of the
p.c.b. as shown In Fig. 1 and substituting
the new link. Many members have included
& changeover switch, although this cannot
be used whilst the machine is working,
without getting "hung up”.

MODEM TO TANDY?

Sir—Firstly, thank vou for an excellent
fmagazing, it rivals any we have in the
States.

Secondly, | picked up a copy of vour
February 1980 issue and am very in-
terested in the Modem article by K. Amor.
After much difficulty | sisg obtained part 2
in the March issue—expecting to learn how
to connect this System to my Tandy TRS-
80 16K Level fi-—only to be very disappoin-
ted. ! would be very interested in any Infor-
mation you or your readers might have to
?ffer. ! would also be interested in exchang-
ing hardware and software with any of your
readers, Thank you.

From the desk of Bryan McFPhee,
Capt., USAF,

2742 Virginia Trail,

Browns Mills,

NS OBOIE .84

4G

ADD THIS WiRE
LiNK TO PidN B
GF 1C23

1¢es

CUT HERE

" SHIFTY CHARACTERS

Sir—The foftowing useful feature of the
UK101 is not mentioned in your series of
articles or the instruction manual;

With Shift Lock up, the keyboard returns
lower case letters. To input a few upper
case letters or figures, press L.H. Shift and
‘the key for the character required (ie. L.H.
Shift cancels the effect of Shift Lock being
upl.

To obtain the normally shifted characters
feg. "} then press R.H. Shift and the
appropriatg key.

Please continue to publish the very
usefut articles in Micro Prompt on this
excellent mackine.

K. W. Lamben,
Halesowen,
W. Midlands.
Sorry, we thought people xnew—Ed.

GET KEY FOR UK 101

Te get a key from the keyboard without
stopping the prograrn, as in the input state-
ment, run the following program, then each
tme you require a “Get Key” statement
write!

{Line numberi 43 = "Space” : POKE 17,
34 -POKE 12 2:X = USRIX)

After this line A8 will he a space uniess a
key was pressed, in which case A8 will e
egual the character of the key which was
pressad.

Any 8 variable can be used, including
array’s. This can be used to replace the
GET AR’ statement as used on the PET,

. To set up the subroutine:

10 FOR A = 546 to 597

20 READ B : POKE A, B : NEXT
30 DATA 169, 2, 32, 190, 252, 32

40 DATA 198, 252, 208, 7, 10, 208
30 DATA 245, 169, 32, 208, 28, 74
60 DATA 32, 200, 253, 152, 133, 252
70 DATA 10, 10, 10, 56, 229, 252

80 DATA 133,252, 138, 74, 32, 200
90 DATA 253, 24, 152, 101, 252, 168
100 DATA 185, 207, 253, 160, 9, 41
110 DATA 127, 145, 105,96, 8

Once run this program can be erased if
required.

oL Brice, Ashford, Kent,

ERROR MESSAGE ERROR
Sir—i{ am a UKI10! user who has, like
many, been frustrated by the rather graphic
error messages. The result of this has been
the following short program to produce
standard” Microsaft BASIC error
messages:
Enter marniter
type -0222/29 (carriage return)
TA "
AC "
2D "
BY "
Reset and enter BASIC,
Type: POKE 538, 34 : POKE 539, 2

All arror messages will then be standard.
The program works by masking off the
most significant bit of alf characters printed.
The BASIC stored messages all have the
MEEB set on the fast chargcter, and it is the
omission of an instruetion to clear this bit
which caused the original error messages,
Cansidering the complexity of the BASIC,
such an omission in the error routine is
understandable, but | hope this will be
corrected.

-
New error messages

Syntax error SN error:.
Double dimension DD error
Division by zero 1§ error
Undefined statement US error
Undefined function UF error
Bad subscript BS error
Long string LS error
Out of memory OM error
Overfiow OV error
Continue error CN error
String tempories ST error
Type mismatch Tl error
Next without FOR NF error
Function call error FC error
Hlegal direct ID error
Gut of string space OS error
QD error I

k Out of data

0. 1. Anderson,
London.

MAP READING
Sir—You may wish to pass on to your
readers an error discovered in the memory
map of the UKI0!, found whilst im-
plementing an 6821 /O port, at =
dedicated address.

The ACIA which resides at FXQ—FRQ 1
is due to page select decoding repeated at
a further 127 locations through Hex page,
F@. The memory map should thus be armen-
ded to show that ACIA resides from
FOO - FOFF.

Readers might also like to note that an
unbuffered data Lus, terminates in a patch
pad with Q.1 inch pitch spacing, to the left
of the ACIA chip i.c. T4. This can only be
used with selectable tristate logic, but as
most G502 compatible support devices
have this facility, the cost of the AT28s
may be saved,

M. C. Mannering,
Walthamstow.
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4 this does, is paint the jump to warm
start faddresses QOOG-QOQ2} to a simple
routine to put 45 and 31 inte addresses
536 and B37, respectively and then jump
to address A274 to warm-start.

This method of interrupting the warm-
start can incorporate any rouvtine (for exam-
ple to re-activate the error message
program of 0, J. Anderson, see September
PE) | hape this will be usefui.

Martin Stiby,
Dunstable.

TRACE PROBLEM WITH

CEGMON

Sir—~Nr. Beckett's TRACE program works
very well on the standard UKTCI, and
promises to be very useful With the
CEGMON, howsver, there seems tg be a
problem, and | wonder if anyone can help.

When the TRACE program is loaded and
X = USRIX] entered one of three things
happens:

7. TRACE opergtes as intgnded. This
happens rarely, maybe due to some random
store contents not under conirol.

2. The keyboard locks up, and noathing
further can be done.

3. TRACE operates only while the space
bar is held down, and singie stepping (&
potentially useful feature) can be achieved
by pressing and releasing the space bar,

Occasionaliy both 1 and 3 are available.
Pressing: any key makes the subject
program run continuousty with TRACE, and
pressing the space bar stops it.

The trace program given with the
CEGNMON it inferior, since it destroys the
printing formal, and especially with
graphics one cannot follow what is
going on.

R.J. Newrmnan,
Chesham,
Bucks.

DYNAMIC CHANGEOVER

Sir—{ refer to the fetter "2MHz Conver-
sion™ in Microprompt, Practical Efectronics,
September, 1980, You ncte that the
tMHz/2MHz changeover switeh cannot be
‘ysed while the machine is working. The cir-
cuit beiow affows this frequency change to
he performed while running. it is not infalli-
bie, hut if the machine does hang up, Reset
followed by Warm Start will usually restore
the pragram.

The 7400 is wired as a pair of cross-
coupled NAND gates, to debounce the fre-
guency change switch, The gutput is used
te drive the 74157, feeding either T or
2MHz to pin 8, wired to B0 (pin 37 of ICE,
6502}

© With reference to the new moenitor for
the UKI101, | have found that programs
recorded at 600 haud often show corrup-
tion when being loaded (the 50th character
of a line repeats the 43th} if the machine is
running at MMz, The problem disappears if
2MHz is used Has anyone else noticed
this? The griginal manitor does not show
this probilem.
0. P. Goulder,
Comberton,
Cambs.

PRINTER INTERFACE?
Sir—1 wish to interface a Centronics printer
to my VK101 and wondered if this could be
done using the PE decoding moadule. df so,
how? | would appreciate details on how to
do this if it is possible.
N. Qdel,
Sheffiald,

PS: The printer requires seven data bits
and Strobe, Acknowledge and Busy lines
are provided,

REPLY

Yes there is nothing that ¢cannot be done
with the Decoding Module!

You could drive your printer from Port B of
the PiA, though you may need to buffer each
data line with something iike 7407 gates.

To get it to print, vou will need 1o take the
strobe line low while data is on the output of
the port, One way would be 1o connect bits
@& of the PIA directly 10 the 7 data lines of
the printer (possibly via a bufler), and to con-

‘nect bit 7 of the PIA to your strobe line.

Take the busy line to CBI, of the P1A and
then afl you need is some software. This witl
be a short program which picks up the SAVE
vector and:

1} Configures the PIA for output on port 1
la) Puts bits 7 high
21 Monitors the busy line (or TBI) until it is
not busy
3) Qutputs the character in the Accumulator
to the port.
4) Takes bit 7 low, then high again to perform
the strobe
3} Loops back to the UK 101 output routine
This would be a fairly short machine code
routine that could be located in the spare
space al 230 hex.

D, E. Graham.

IMMEDIATE ERROR BANISHED
Sir--0ne minor irrdtation on the UKT0!
Superbpard is the OM error message after
the first command in immediate mode
having just returned to BASIC from the
maonitor. This is especislly annoying
whenegver @ long instruction has been used,
such as
FOR X = 7000 TO 8131
CHREIPEEK (X} - NEXT

PRINT

e MR LICTE 1Y

Break existing link
hetween 1C29/11
and 1C8/37.

L e T MH 2 EIC29 76 )
LY ¥5: 34

+8Y
1k 1k 14 %
IMHE 12 10

'
o TLCO fu T4 187

i TMHT B s

@iz
11 I1 1L

{Ensed
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Here is a pateh of six bytes to avoid the
OM error. The stack pointer s set to 255
{FF in hex] hefore the warm start.

Co00 4C FA 20JMP FO2FA ;
TO THE PATCH

C2F4 AZ FF LDX # BFF

Q2FC 3A AZTSX

Q2FD  4C 74 JMP SAZ74

The BASIC program pokes the patch into
place,
BREM TO AVOID OM ERROR MESSAGE
IOFORX=762TC 7687 : REAR Z:
POKE X.Z : NEXT
15 POKE 1,250 POKE 2.2
20 0DATA 162, 255, 154, 76, 116, 162
25 END
Robin K. Tracy,
Caventry.

STRING ANSWER

Sir—in response to R. J. Newman's query
in the May ‘Microprompt” the function
STRSIX] is so designed that a leading blank
(ASCIf=32] wilf be inserted into the string
from STRE(X] unless the number to be con-
verted is negative—in which case the
leading blank will be replaced by a minus
sign (ASCI=45).

£g.

i X=-8:X8=STRI(X]

11} PRINT X8, 27,

12F PRINT ASCIXS) ; ASC (MIDEIXE, 2,

s
RUN
—& 45 56
Christopher Davies,
Hove,
Fast Sussex.
TAPE VIEWER
Sir—Mr. Derry's letter (PE November

1980) was most welcome to ane who has
been making clumsy attempts to add auto-
run to Basic programs. ft would be useful 1o
add that POKE §15,0 should be the first ex-
ecutable instruction in any auto-run
program, so that other data on tape will not
foad and foul up the program.

His section on RAMIess messages sent
me to Edward H. Carlson’s book "All About
0S8t BASIC in ROM™ (Edward H. Carlson,
3872 Raleigh Dr, Qkemos, Michigan
48864, UISA) which inspired the following
program for reading messages and
programs  without loading them inte
memory.

1 A=61440:B=A+1
2 WAIT A1 : TCHRS (PEEK(B)); :
GOTO 2

RUN the program, use CTRLIC to exit. {1t
may be necessary to stop the tape # wun-
modutated tone s plaving throughl No
error messages, no use of RAM (other than
VDU RAMI, and no waiting for ten minutes
while EXMON loads! Any desired program
ling or messzge can be taken-from the
s¢reen using one of the screen editors now
avallable,

Mitch Park,
New Zealand.
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CEGMON COMPATIBLE TRACE '+
Here /s a2 trace program for UKI0T
which runs under CEGMON withowt

destroying the printing format. It should

also run on the Superboard and under other
monitors, providing the CTRL C routine is at
HEX FBO4. It takes advantage of the fact
that BASIC stores any number to be putput
at focations HEX Q100 to Q105 in decimat
digits.

02CC . AD FF
02CE A8 - D0
0200 85 13
- 0202 A9 27

Q20C g5 16 STA

LDA
0204 85 i4 STA =
G206 A9 . 40 LDA
0268 86 15 STA
02DA AS D7 LOA

D3 for 18 fire s;j:rcmra} -
Vaec fwmn i n o U

£B3 for 16 iine screen}

After you've cold started, try this: 02DE B1 13 LDA
FOR (=256 TO 261:7 CHRS gg;g gg gg gfgﬂg
(PEEK(D)s: NEXT Q2E4 97 18 STA,
The result will be the last number output, 02E6 a8 DEY
Le. the nurrber of free bytes. The program 0ZE7 Do £6 BNE
is adapted from the one in the CEGMON 02E9 CB 14 DEC
matal O2EE OB 18 DEC
F
o208 as on el 02D DO oNE
0288 85 &F STA 5F
(g2ae A8 8¢ LDA £80
Q28A 85 64 8TA 64 set CTRL O fHag tdon't print)
028C 20 53 BYS JER 8853 force current line no, into
) 0100-0105
029F A2 05 DX £65
G2Al BD o0 M LA GI0G.X get digits of line no. and
GZA4 sD as DO 5TA DO3g.X ‘poke’ 1o top right corner of
sgreen
D247 Ca DEX
(ZAE8 Do [ BNE g2a1
02 A4 C8 54 DEC 84 reset CTRL O fiag
G2AC 4C 84 Fg P FRg4 do CTRL C check (exit!

I your screen is not 48 characters wide,
then byte O2AS5 van be chonged from HEX
36. HEX 20 showld suit even g 25 column
screen.

As the program is in page 2 of memory, it
is unaffected by a COLD START. It can be
maved elsewhere but for ease of use it
should start at XX84, i.e. any memory loca-
tion ending in 84. Ag listed, it is turned on
by POKE B41,2 and rurned off by POKE
541,251, When & BASIC program is run-
ning, the current fine number will be dis-
played at the top right corner of the screen,
and the extra routine does not slow
program execution too much, even in a long
FOR-NEXT defay loop.

A sirnple madification will permit single-
stepning fine by line through a program,
waiting until & key is pressed before going

sreate an Jmpression of moving forward
through obstacles, ar of falling missiles etc.
To wuse the scrolfi-down routine from
BASIC, try
10 POKE 11,204 : POKE 12,2
0FOR 1= 1TO32: X = USR(X):
NEXT
or for new BAS 1/3 chips:
IOFORT=1TO32: CALL 716
NEXT

To scroli disgonally, POKE 727 with 63
or 68 before calling the routine. It works by
loading every screen byte in sequence
starting at the bottom, and storing #t at a
focation which is greater by HEX 40 (64
decimafl. It ends when the byte lpaded is
CF, which is what it sees when it leaves the
top of the screen, despite the fact that there

te the next line. Make the following are no memory locations from CEGO to
changes: CEFF.

G2AC 20 oG FD JER FDOO wait for key to be pressed

CZAF 4C 84 FB JMP FE94 do CTRL C check {exit)

As the program occupies only 27 byles,
it's hardly worth putting it on cassette. £n-
ter the program by RESET M 0294 then
enter each byte (HEX pair] followed by
RETURN. You can then COLD or WARM
stari as reguired.

Here is a subrouting which can be called
from BASIC, which wilf scroll the sereen
contents down instead of up. This has ap-
alications in games where it js desired to

As it stands, the cortents of the top line
wilf be left gver the gther lings. An extra
routing to clear the top line is:

Q2F0 AZ 4G LBX  f40
Q2F2 A9 20 LDA £20
QZF4 oD 0G0 DO STA DOOD X
Q2F7 CA DEX

02ZF8 DO FA BNE  (2F4
QR2FA 60 RTS

POKE 11 with 240 1o let X=USRIX] know
where 1o jump.

The foilowing gives an effect of travelling
through stars: ’
108=53248 | N=5
20 FOR =0 TO N*RNDH1) : POKE

S+83*RND{2),46 - NEXT
J0CALL 716 :CALL 782 . POKE §.32 :

GOTO 20

This works nicely even if the direction of
serolling is altered during the execution of
the program, by POKEing 727 with 63 or
65, depending on which SHIFT key /s

pressed, David Henniker,

Edinburgh.

390 SUGGESTIONS
UK 101-to-Data Dyvnamics 390 problems?
Try the following:
I} Make either 110 Baud rate mod of
June 1980, Break conmection hetween
and R72/R63, then

FZEONRNEC!

Praviocst flecironics April (982

R72/R63 to tx DATA (IC62/13 10 remove
data inversion. At the inside rear of the 390 is
a 4-terminal block. Connect twin cable to the
twe lefi-hand terminals {facing block). Other
end of the cable 1o ping 3 and 7 of J3I(R8232
cutl. A reduction in value of R65 cures any
drop-outs. M. C. Salfmarsh, Chelmsford.

2) To obtain the reguired voliage swing
fromr Compukit’s serial owput. the following
cireuit is recommended by 5. Burton, Yerk.

3} Clock 1CS7 from CF. Connect 1C58/4
to HOSE/5. Break bhewween ICS7712 and
1Cs8/4. ACTA will now transmit a1 110 Baod.
The 390 may reguire buflering and inverting,
A gircmit v osupphed by HOOJ ML Rire
mingf,

RGEF2 1IN
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MOST owners of microcomputers would be pleased if, for
minimal hardware changes, they could provide themselves
with an extra 1000 or so bytes of ROM storage. Into these 1000
bytes could be placed favourite machine code programs or
perhaps some system software to extend the capabilities of their
machines, These programs would of course be available from
switch-on and be permanently stored.

This can be done for the UK101, but of course there is &
snag. You will have to obtain a single supply 2716 EPROM and
find some means of programming it.

The secret of this miraculous amount of available space lies in
the Monitor ROM. Examination of the contents of the ROM
discloses that it contains two almost identical sections at ad-
dresses in the ROM of 000-3FF and 400-TFF where 000 is
located in the machine’s memory map at F80{0. The major dif-
ferences in the two sections are that some of the jumps are to dif-
ferent addresses, and that one of the sections contains a routine
to clezr 2K of video memory as against 1K in the other. "

The UK 101 only uses one of these two sections and I suspect

that this comes about due to the machine’s OSI heritage.

The point of all this is that we can dispose of the contents of
the ROM from 000-3FF and the UK 101 still works quite hap-
pily. It should be possible to gain a bit more space if you don’t
have a disc drive by removing part of the floppy bootstrap which
_runs from 400-4D4, but beware because some of the subroutines
in this section are called from other areas of the Monitor.

9% 9P 4P AC FO 02 AD F8 0R @1 F9 f8 CE F9 12 29 33
A1 Fo 68 AR A% A0 &1 a4C 50 FE¥ 98 4% 20 4% F9 NG FE
anm 8% A9.03 @1 F9 EE F9 52 9 9% E& FA CF 21 38 Fa
n3y &% A% A% 37 57 CA 19 04 B8 aC 9% Al BA 4R 98 48

an®  AC F2 02 AZ 03 37 AD Fa 02 FH 85 AD TR 02 S F
80 A% 27 90 98 O3 CA og cT F9 92 CE D) 82 A9 9h 5D
ngy A9 D3 CE F6 22 AD FA nm FH 8% 20 33 FO 6% AR E8
a7h  AA A% 00 63 27 BA FF 00 18 FO A CO 1C FI 36 )
1@y o4 F9 96 0% B2 F) BF c9 16 FO OE¥ ©6 1D F1 89 20

nef 1D FOoAC $% A3 38 9F 4% AT FA 92 FI 28 aC Fo 02
340 AD FP 8% 91 F3 EL FA s AD FA B2 09 13 F§ OIF O
qag 43 DR 06 AD 39 047 ED FO 02 AD FS 02 %1 B4 97
ac0  CF FA DD OFO §2 AR 21 a3 - Fo 60 AT AT %0 A% 03
apt @D FA 3% A9 D3 05 FA AD af e oD Fo Do ER A9

*apg A0 8D FA 1% 8% FOOAQ DI IS FA a9 21
sEn  £n 8D F6 02 ON FO 5% A9 1D 6T 9F 40

FE 92 AR
45 F9 AD

D NF R L D R L D

PR R e I R

194 F3 32 AC FO 3% 91 Fo "D F7 22 GE EZ 4 DY 42
110 DS FA 20 A3 FO 6% AR AD F7 18 4G 99 #8 AD U3
(2% Ao &p F6 42 17 10 38 AD Fo 4% 9 48 a¢ s F
{8 oD Foo97 aD 9§ 37 BOOF nz &2 60 21 oD T8 42
147 A9 BA 21 F9 64 &% af £S5 0F DO 26 AD a2 26 17
150 40 58 F9 AD F¢ 12 E3 SF cy 4C FO 13 aC ¥4 8C
160 o9 0C FO 48 £9 CC FT B4 #9 1D Fo 6% 4@ AC F¢ 02
1780 A9 20 Sl F9 &R 18 69 43 90 92 E6 FAa D F& 12 20
189 1D Fe 62 A% B9 BS EI AS A9 DSBS E2 AT 20 91 EI

186 COf CO 09 D8 Fe a6 E2 20 D FO 04 EE 85 ER I8 97
1A ED 67 AD 08 Fa 62 D2 05 CF F% G2 FO 09 CA DY FS
1m8 AT F4 42 A0 A? FO 83 FF¥ FF F7 FF FF F¥ ¥F FF FF
168 FF FF 2% SE FA G9 33 FO 13 o 24 DY F5 26 3F F
iDh ED Za 02 29 3F FA 8D 23 32 an B0 FA AY 3B BD 23

126 92 pn o4 02 25 20 FA AA 29 BC FA 85 FA 29 20 FAa
\Fn &5 Fo £A 4% A2 93 20 20 FA Bl FO 68 AA E6 Fo 99
aqn 6o EE FA CA DY EC 27 3F FA LD 24 12 00 ag 20 3F
FaA ©Doaa n2 TR AT A0 00 DO T4 FA PO 06 20 EZ ¥P
o8 Dg FE 20 &1 FA CY 47 DA F9 Fh 96 20 3F Fa 18
£n ma tn po 21 37 80 33 EL Za 18 AD 22 0% &0 21
4% Fa 2% SOOFA ©O a4l 82 7% 29 07 09 OF Aa aA A
fm AN G4 o2A 9T BT 42 B8 DY T ooes Gn 81 A% 28
20 A% 2% G0 A3 4% 23 3A FF ¥ AT 80 BD 83
9% &5 974 92 48T A 94 4F 42 %7 At 4% A3 A3
g7 5% 40 90 4% 52 %2 3D %A 57 4% an o ad 51
Gn £y 5% T4 20 45 2% OS2 2% 4 S% 8% £5 2%
47 2% 84 4F 20 052 a5 ST 84 54 19 €% a4l DY
an 48 TE PR GO SY PR 4% al 40 0% FO AT DA
wr 18 49 A% FP OO0 1% 47 40 ¥F F¥ FF FF FF

and then FPs until . .
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Of course you can’t change the contents of the existing ROM
and that is where the 2716 single supply EPROM comes in.

HARDWARE CHANGES

Assuming you have programmed the new ROM with the half
of the Monitor you need to keep and with your own programs,
now you need to make the hardware changes. To ensure that the
2716 is enabled properly some minor modifications need to be
made 1o the computer’s circuit board, and this is made slightly
harder than necessary by the Tact that the ROM addressing cie-

EDITOR-IN-MONITOR ROM

st FF FF FF FF FF FF FF FF FF FF FF FF ¥F FF 77 FF
W10 =20 40 FO &S FD 03 24 98 TC 4C 23 FE AQ 09 88 0l
a0 FF S0 00 GO A% fa RE 91 €0 8C 33 C7 84 BC 22 T3
Az EZ 03 GJ 6C 92 €O ne 02 20 99 69 F
429 18 A2 FF 0D 52 2 FC fD 9% CE 29 AS
447 FC 089 9% D 22 CF 2 710G AR 7T 8E
458 1% £7 29 91 FU AD 73 £9 11 F3 A0
as% 03 ED 10 C0 A9 S8 $C 75 FE &A 2D
479 o0 FC 45 FD 2% 90 29 9 FC 91 FD
42 CE DY F& ©8 FE Cf 0g TE A9 FT oED 02 OO
489 &4 af FR €8 DO FO ca of Th A0 AL 13 O aA
440 90 FA AD 11 07 60 A® 33 8D 19 FO AT 1l 85 00 F9
w30 60 48 A0 71 FA &h A& §0 F7 50 8D 11 F1 63 49 FF
403 gD 80 BF 4@ FF &% 4% 20 OF FC AA GR CA EZZ A3 A9
4ed no DE 49 FF 60 CO 1C F5 973 48 T4 A3 TA 10 4 =2
AES A B0 A% BA AT AL 21 12 A% 237 9T 77 DI LE 87 42
450 TR AG A GD 00 DI 60 AA 40 59 AY FF FT PP TP AV
w0 B A% 9% 4f A9 01 =¢ 3T ¥ 20 & FC DI 05 9a D7
efr TS FO 53 4A ©3 §% 2a EF 91 DY ¥ A5 1B DL 21 29
aea Co FD 9% 9T 13 4% BA 85A 2A 3T ED 1 82 gD i 02
23% fA ap "t CZOFD DA 2F 1T 90 60 1% 02 AT 39 OF FD
can £ 15 57 00 26 GE 14 9% FO 23 A0 05 a2 £0 SA D3
cen Pm opR DL FT FI AR GO 01 FO 35 AD 00 o9 02 FUOAT7
Se9 A2 50 C0 24 FY 41 AS 2% RD IS 02 CD 1S 092 AT 0@
s70 ED t4 o2 DA £F A2 96 CD 15 92 DY 92 AR la TE LA
cgn g% 6B L& 3% A9 41 20 3E FC 20 OF FO 44 93 33 A4
So5 29 12 To 63 AT 19 AD IS §2 10 80 A1 U0 00 26 A3
SAD B0 T8 25 DT 02 A3 CF AR 15 02 28 7T L0 20 T 27
S0 EC E3 02 {f 8D 13 02 U0 13 02 68 AR 6K A4 AD 13
con 9% 60 DO 92 A% 89 DY OF A I8 FC DA 99 FO 63 DO
e A3 BF 24 Sa al 51 70 4D AZ 4% 56 43 5T 4l kA Al
cen 47 4k ax 53 40 55 59 54 52 45 57 36 95 0D SE AF
srn  4C BT "o G 9D mA 30 DO BE 37 0% IS e 25 82 BI
690 4% 28 94 DR DA OEA EA s DA EA FA TA AT D4 AT k]
s ©5 FF A® 17 85 FL £% F3 AG A9 20 ol FE O 90 72
2a0 T4 F Ta FF D8 FS B4 FFOF1 19 20 36 FE 09 OF 7Y
ent 1% 00 47 F1 17 4C AD FA Ea 27 93 FE 30 EC A% 92
24 20 DA FT Bl FE 85 F0 20 AC FE D) DT 68 FE 90 23
ey ©o FE o 9T F1 D4 £0 9D DI 07 EE TE A9 02 R4
cen A% 07 1 FE 48 FC AT 77 FE 20 03 T 30 21 af 03
e7n mn DA FE AS FE 01 FE 20 AC FE 01 00 85 r3 F0OLF
epd AD D5 FB 4 07 FATAD 51 F3 A EA EA 20 77 &3 97
on 4o 42 g0 ©9 20 33 17 CO 24 30 9% €O 41 20 9n 09
a3 47 15 86 33 £9 47 79 IF 63 A0 £1 £0 AP 23 A3 O
w3 mE FC 4A &h ah ah 27 CA TR 35 FC 20 84 FTCA T
pa0  TF RO 29 RD G2 D1 BY 63 D1 60 2% OF 36 33 09 A
ot 30 83 1P 69 17 93 SE D1 S0 60 AL T4 0a 0A 94 TA
227 hA 76 FC 95 PO GC D) TO 60 A5 FD DY 05 4C 93 79
Son 44 Fm 60 FF 9% FF 83 FF 0¢ TF 2% 0§ 90 FR 23 21
205 me A9 27 9A A SA B9 EF FI 98 17 02 08 DL FT 2%
7o a6 FG a0 1% 02 £5 33 92 IC 95 92 00 B8 5% AD 0
159 BT gh A7 05 A9 20 96 01 DI 0@ §0 57 99 97 Ol 9%
13n w6 £y o@D F1 9% SFOFF PO 06 29 20 8F 0% DO IS
a1 mA FF 0o 4D 07 00 4T 3D Fa 08 57 5 03 47 39
aen na 50 43 DO 6% af 11 3D CO 44 DI A4 &C 2T FL M
o7 m® a3 2F 57 2F 4D 23 3F 17 23 20 3F a7 AR A% ik
san P 52 Be 23 21 FC GO 6D D) 13 4T TA af A2 A4 so
apy 19 m¢ 51 FG GA DY FA 67 BA S0 53 48 LT A3 N2 A9
Ges 30 mD 8§ 42 68 67 4% A3 91 D1 FE AD 12 A% 20 1
e A6 FE D 00 DF AC 83 DF 79 OF 40 7302 97 oF 20
. §s be 73 s A9 071 AC 36 AS £3 20 0% 22 17 19 A9
Jeq Fm &5 05 DF A9 30 9C 90 DF FI 04 ALY Fo o an 90
704 ZE AD 4% F3 54 EE 03 02 40 Fp FF FF FF FF FF
788 £5 2F 04 b0 03 FF 9¥ 31 03 sy g0 18 82 &0 18
2rg 0% 60 10 20 6C 1E 8% 8T 28 4g 29 09 FF GO 61
43

gt o

Rt







tanguiar LE.C. switch mounted on the rear side of the instru-
ment, and a safe 3-pin earthed type mains "Euroconnector”

type spckat 15 used,

The supply protection is B00mMA/Z40V "Fast-Blo” 20mm
glass type fuse, housed in the appropriate type of fuseholder
end mounted directly next to the mains socket,

fier completing the assembly of all the components and
sub-systems, no alignment or tuning is required and the in-
strument should work from go. Because of the nature of the
ICM 7216 chip, the frequency will be displayed in KMz, and

time is displayed in pSec.

The display is multiplexed at 500Hz with about 12.5 per

cent duty cycle for the individual digit. The ICM 7216A is
designed for common anode display and a typical peak seg-
ment current consumption is approximately 25mA. An in-
teresting point is that Intersit claim that in the “Display Off

system.

mode both digit drivers and segment drivers are turned off,
enabling the above display to be used for other functions
should the instrument be incorporated into a multi-function

*

OF TELETYPE AND BAUD
Sir—As yet another satisfied compukit
UK101 owner | have had particularly great
. pleasure from the many notes and updates
in relation to this system. In this connection
! have made a couple of observations that
might interest other readers, as well. First. }
_have found that the hardware modification
described by Dr. A, A. Berk in his compukit
update” of March 1980 can be simplified
somewhat.

However, there is no need for his point
(3). Leaving pin 11 of IC83 connected with
pin 11 of ICE7 instead of moving it to pin
12 will still give the ‘divide-by-nine effect
that is the aim of the rearrangement. The
main difference will be that of the duration
of the pulse fed from IC57 1o IC63. But

< Sinee it only functions as a clock pulse for
IC83, its duration is not cricitical, .

{ quite agree that it may be worth while
to make the modification switchable, and
this will be much easier by leaving pin 11 of
1C63 tied to pin 17 of IC57. The remaining
changes, including the shift from T3 to
T8 of IC60 for the clock puises 1o be fed
into 1057, can then be completely taken
care of using any ordinary type of double
pole, double throw switch. | have found this
to work perfectiy!

On the other hand. in his ‘compukit up-
date’ of June 1980, Dr. Berk also refers to a
soft BAUD rate modification suggested by
Mr. €. 8 K Ciapp. It works through the
maodification of the 6850 ACIA routine, by
POKEing 82 into its address of 1440, In
combination with the modifications shown
in his Fig. 2. As can be seen, the reselring
of the counter ICE7 after modifying is
obtained-—not by ‘clearing, as originaily—
but by loading a binary number into its data
inputs a, b, ¢ and d on reaching its twelfth
count. After the modification one of these
dete inputs is tied to the ‘RTS -catput of the
ACIA. I this outpet #s at & logical low’,
ICB7 will then recefve zero to fts data in-
buts [afl the others remaining permangently

Practical Electronics

March 1981

. The hardware and software exchange point for PE computer projects

groundedj, During initialization through the
compukit monitor routine, the 'R TS -output
will be set to & Ingical ‘fow’ level,
corresponding to just this case, Consequen-
tly, the counter will then go through &
‘divide-by-thirteen’ cycle, resulting in 300
BAUD, exactly as in the unmodified case.

By POKEing 82 into the ACIA address,
one of the changes produced wilf be the
selting of ‘RTS' to a logical "high' level,
This. then, results in presetting the IC57
counter 0 & non-zero number, with the
overall conseguence of reducing the
counting cyele. However, by connecting
RTS" with pin 4 (data input b of IC57 the
effect of preloading with binary 0070
{decimal 2} will result, giving a net ‘divide-
by-eleven’ cycle. This is clearly wrong.
‘RTS, from pin & of 1C14 should instead be
tied to pin & of ICE7! This gives prefoading
with binary 0100 fdecimal 4}, resulting in a
‘divide-by-nine’ cyele.

The other effect of ‘POKE 61440.82" is
to change the internal division ratio of the
6850 ACIA from 1:16 to 1:64 fwhile main-
taining the owtput format of 1 start bit +&
bits +2 stop bits, with no parity, also used
in the default case). Thus, the resutting
BAUD rate can readily be calculated from
the 125 kilohertz pulse train that IC57
receives from 'C3° of the master counting
chain:

125000/{3*2*54)=108-5
This is, uof caurse, exactly the same BAUD
rate as that obtained by the hardware
modifications described eartier, and it is
definitely close enough to the ideat 110
BAUD for problem-free pperation with an
ordinary tefetype printer. | have, as a matter
of interest, made it a point here to support
this cleim by choosing to write these lines
or my compukit and have thern printed just
on such a printer, hooked onto my 1085
BAUD converted interface through & 20
milliamps current loop. For convenience, |
chose the hardware version, rmyself
falthough | alse tested out the soft BAUD

modification). | now can select to my
heart’s delight from tele-type 110 BAUD,
cassefte 300 or 600 BAUD, and finalty
processor frequencies of 1 or 2 megakertz!
All works very refiably.

{ have nathing but praise for the potential
of the compukit system, considering its
reasonable price class. And | hope, amang
other things, te see a great many maore
write-ups relating to it, in future issues of
your interesting magazine,

Gisle K. Dyvik
Norway

UNCRASH

Sir—{uring my thirteen months use of my

Ohio Superboard, | have discovered g few

most interesting and original short cuts for

anyone using the machine. One | am sub-
mitting for publication here, The routine
below can be used far any Ohio machine,
and the UK101, Its purpase is to ger back
inte BASIC with the user's program intact.

During use of the machine, pege zero can

be disrupted due to a careless POKE,

programming error, etc. This is where my
routine comes in. With page rero in dis-
array, it is impossible to get back into

BASIC andler save your program or in any

way avoid the Joss associated with & crash.

However, by doing the fellowing, if the

RAM storing the program has not beer: dis-

rupted, the user may continue programm-

ing in the usual way as though nothing had
happened.

7} PRESS BREAK, C, BREAK. M

2] TYPE: /4C, 74, A2, 4C, £3, A8, §5. AF

3} PRESS BREAK, W

4} A warm start should now occur. You
may new Carry an in the usual way.

&5} NOTE: if tocations 11 and 12 have besn
changed, they wiil now be restored to
their original value. They may be
changed back ta your values by PFOKE-
g them in the usual way,

R, Wells,
Margate.

MAPPING, GET IT RIGHT!

Sip—in yaur September issue Mr. M. C.
Mannering pointed out an error in the ad-
dress decoding of the UKI01, However a
second fault slso exists in the decoding:
The keyboard sddress decoding onfy uses
address lines A15-410 for generating the
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keyboard enable signals FKB and WHKB.
This results in the keyboard occupying a IK
binck of memory from DCOQ-DFFF (Hex],
nstead of fust one focation as suggested in
the manual.

As M Mannering faund these faults onfy
shaw up when axperimenting with memory
mapped periphersls. Thus anyone contem-
plating adding an expansion shouwld have a
clear jdea of what areas of memory are
avartable. With this in mind before ex-
panding my Compukit, | made out two
usaful charts.

The first is a hardware memory map
which /s Intended to show exactly where
devices are found in memory and where
free blocks occur. The second chart in-
dicates what address decoding is available
on-board, and the range of addresses which
they cover.

These chatts show the two faults, but
alse indicate the existence of useful empty
hivcxs of memory and spare decode lines
available. Twao separate 1K biocks with
Read ard Write Enables are available and
would be perhaps suited to an expansion to
the video RAN or anything else requiring
separale Read, Write Enables. I1C17
provides effectively 7 spare decode lines for
blocks of 256 Bytes form FIQ@-F7FF. This
is achieved by wusing A10Q as another
“Enable’ line. This way two expansion’s
may Share a comman output provided 410
activates one when high and ancther when
fow. Spare “Enable” lines suitable for 8K
AAM cards are also available.

! think these charts would be very useful
for any of your readers wishing to expand
their Compukit, as it helps avoid mistakes
Iike placing a programmalble sound
generator in the ACIA memory block (or
didn't you notice that slip?).

David McDonnelf,

Fire

Hmmph ... Yes, we did notice ...

afterwards! See "PSG Bug'', Micro Prompt,
November 1880—Ed.

XY VIDEO

Sir—f would like te put forward a much
more simple way to POKE'™ information
onfo the screen. The statement is:

LET P==B3186 + X + (Y*64)
POKEFP N

where X /s the x-coordinate
Y is the y-coordinate
X must be > 0 and < the end of the line
Ymusthe > Cand <17
eg. If X=24 and Y=7 and N=181, then a
white black will be placed at Jlocation
53668,
Gerhart Eliett,
Gt. Yarmouth.

ALWAYS A SIMPLER WAY
Sir—iIn response to Mr. J. FPlews's letter,
the INT function /n BASIC always rounds
down. If one wishes to round ta the near-
est integer you have to add -5 e
ANT AT0/H2Y 1) + 5f this returns to the
value 5.

£'m sure you could have found semething

" hetter to publish in place of "Just A Little

Semething”. This three line program does

UK HARDWARE MEMORY MAP Fig 1
Lowation Muemory
Fex. Decimal Type COMMENTS
oo O RoAM PAGE ZERO:
T0 SCRATCH PAD RAM
ORFF )
oleg 256 RAM PAGE ONE;
T0 S5TACK
931 343
9222 346 HAM UNUSED—USING NEW MONITOR EPROM
TO This region seems to exist between 9223 and
DIFA 762 #2IFA
9301 169 RAM PAGE THREE;
BEGINNING OF BASIC WORKSPACE
B3FF in23 RAM END OF FIRST BLOCK OF 1K RaM
PIFF 2047 RAM END OF 2K OF RAM
PBFF 3671 RAM END OF 3K OF RAM
DFFF 49935 RAM END OF 4K OF RAM
13FF 5119 RAM END OF 5K OF RAM
17FF 6143 RAM END OF 6K OF RAM
IBFF 7167 RAM END OF 7K OF RAM
|FFF 8124 RAM END OF 8K OF RAM
END OF ON-BOARD USER RAM
3FFF 16.383 END OF 16K OF RAM
SFEF 24,375 END OF 24K OF RAM
TFFF 32,767 END OF 32K OF RAM
9FFF 49.959 END OF 49K OF RAM

HIGHEST ADDRESS TO WHICH USER
MEMORY MAY BE CONTINUQUSLY

EXPANDED
APBH  4096p ROM BEGINNING OF 8K BASIC
INTERPRETER
TO
BFEF 49,131 ROM END OF BASIC INTERPRETER
Cpdp 49,152 FREE; TOTAL =4K
TO
CFFF 53,247
Dpodad 33,248 RAM VIDEO REFRESH MEMORY
TS TOTAL = iK

IFF 34271
04 0 4 34272

FREE: TOTAL = 2K

TO

PRFE 56319

DOPP 56320 PERIPHERAL KEYBOARD OCCUPIES THIS BLOCK

TO TOTAL = Ik

DFFF  §7.343

EHOO 57344 FREE; TOTAL = 4K

T0

EFFF 64439

FOOD 61440 PERIPHERAL ACIA:TOTAL =256 BYTES

0 '

FOFF  61.695

Fipe 61.696 FREE; TOTAL = 1791 BYTES

T0

FIFF 63487 .
F399 63488 ROM/EPROM  OPERATING MONITOR

T0

EFFF 65535 END OF DIRECTLY ADDRESSABLE MEMORY

the same thing, but for any base less than
fen.

16 INPUT “NUMBER, BASE™; BS. A
20 FORB=1T0O LEN (B%)
T=T+ VAL (MIDS(BS, B, i)™
AMLEN(BS) — B): NEXT
30 PRINT B%:*=", A: RUN
R. Armstrong,
Kilmacolm.
Renfrewshire.

NULL RETURN RECTIFIER
Sir—in the July 1380 Micro Prompt, David
Swash pointed out that for the UKT101, if
Return is pressed in response to an INPUT,
then there is a retwrn to command mode,
but the prograrmn can be restarted using
Cont. Afthough this is true, it is not always
very useful, for example if the VOU display
s a combination of direct mapping and
PRINT statements.

The problem can sometimes be avoidad
by keyboard polling, or by PFEK 1531], this
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a2

1CH0 IFFF 22 15 g
2608 IFFF 23 14
4000 SFFF 23 13
&ppp FFFF 23 12
8800 9FFF 23 11
AGOS BEFF 23 18
ARDO BFFF 154 13
APOB ATFF 17 7
ABGD AFFF 17 6
BAGG BIFF 17 3
B4R BFFF 17 4
CPpp DFFF 23 G

Dagg DIFF 20 13
D4gp DIFF 20 ¢
D8O¢ DBFF 28 14

UK 101 ADDRESS DECODING Fig. 2
NOTE: alf outpuis are active low

Range (Hex) I Pin In

Low High No. No. Use COMMENTS
gagdd 1FFF 23 15 8K BLOCK;ENABLES 1C22

poed PIFF 22 7 RSP: 1K RAM ENABLE

papg 97FF 22 9 RSi: IK RAM ENABLE

048 OBFF 22 16 RSZ2: IK RAM ENABLE

$000 PFFF 22 11 RS3: IK RAM ENABLE

1980 13FF 22 12 RS4: 1K RAM ENABLE

1468 17FF 22 13 RS5: IK RAM ENABLE

1890 IBFF 22 14 RS6: 1K RAM ENABLE

1K RAM ENABLE

8K BLOCK: UNUSED

8K BLOCK; UNUSED

8K BLOCK; UNUSED

8K BLOCK; UNUSED

2K BLOCK; ENABLES IC17 DECODER No.
BS BASIC SELECT FOR 8K ROM

B50: BASIC ROM SELECT

BS1; BASIC ROM SELECT

B52; BASIC ROM SELECT

BE3; BASIC ROM SELECT

8K BLOCK; ENABLES 1C20 V LINE ALSO DECODES

THIS BLOCK

Dapp DIFF 20 12 1€ BLOCK; DECODES VIDEO RAM ON READ
PORTION OF R/W CYCLE

DPgd DIFF 26 7 1K BLOCK; DECODES VIDEO RAM ON WRITE
PORTION OF R/W CYCLE

1K. BLOCK; ENABLED ON READ PORTION
1X BLOCK; ENABLED ON WRITE PORTION
1X BLOCK; ENABLED ON READ PORTION

D8pg DBFF 29 19

1K BLOCK: ENABLED ON WRITE PORTION

IK BLOCK; ENABLES KEYBOARD ON READ

1K BLOCK: ENABLES KEYBOARD ON WRITE

8K BLOCK:; ENABLES ACTA AND MONITOR
ROM DECODING

256 BYTES: ACS—ENABLES ACIA ASSUMING

256 BYTES; ASSUMING Al AlD =10
256 BYTES; ASSUMING A1LLA10=90
256 BYTES: ASSUMING A11,A19 == @
256 BYTES: ASSUMING All =8, Al@ =1
256 RYTES; ASSUMING All =, Al18=1
256 BYTES: ASSUMING All =, AlD =1
256 BYTES: ASSUMING All =0, Al =1

DCPRDFFF 26 15
DCepDFEF 29 1]
EGPH FFFF 23 -7
FEf8 FPFF 17 12
All,Al1D=¢8
Figp FIFF 17 11
200 F2FF 17 19
F3g$ FIFF 17 9
F408 F4FF 17 12
F5@9 FSFF 17 11
Fepp FeFF 17 1H
Fip® FI7FF " IT ¢

F800 FFFF 19 6

2K MCS—ENABLES MONITOR ROM

makes string input difficult. The method |
prefer is a very simple subroutine which
prevents the Basic Interpreter from return-
ing to command mode on a null INPUT.

The input buffer is in zero page, 13H to
EGH, and is terminated by QOH. If Return is
pressed in response to INPUT then Q3H is
stored in 13M. This is the flag for return to
command mode in the INPUT routines.
Most of the INPUT subroutines are within
ROM, and not directly modifiable. However
there is a vectored jump to output the
characters to the VOU, The routine is
corrupiible at this point,

The subroutine, for the new Monitor
ROM, is:

@238 48 PHA

G237 A5 13 LDAZ $13
P23z og o8 BNE 80238

#2358 85 4 STAZ 814
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9237 AZ 89 LDAIM 563
@239 88 13 STAZ 813
Q@238 88 PLA

a3c 4C D4 FB JMP EFBD4

This can eithar be entered directly using
the Monitor, or POKEd by a BASIC routine
at the beginning of the program, It is
protected from Resel, and does not need
memory sizing.

Te be initialised. the oulput vector in
Q2 1AM Q21BH needs to be changed from
FEOD4H to Q230HM. Again 1his can be using
Monitor, or PUKES3848:FOKES38,2
Reset restores the vsual vector so POKE is
preferabie,

The GOM in G238 is the character INPUT
by pressing Returr in response to an INPUT
statement, v my LUKIOT character set
ASCH BOM prints 8 space but can be dis-
Unguished from 20H, the usual ASCH

space. For numeric inputs this will produce
a REDO error, and should be replaced by
3PH. Pressing Return will then INPUT zero.

A slight modification to this subroutine
enables a program to demand a password,
and for the password to be entered without
printing to the screen. The modification is
that the accumulator is not pushed to stack,
and the pull is replaced by a load ac-
cumuliator instruction. Whatever is foaded
will be printed instead of the typed chargc-
ters.

This modified routine should be called
onfy for the password INPUT, as in the
foflowing example:

85 POKEL0:POKEL0:POKE 530,1

[ To
10 DATA........ POKE
subroutine
20
30

. 50 PRINT CHR3(12)
60 PRINT “PASSWORD?Y";
70 POKES538,48 : POKES39,2
8¢ INPUT PS
90 POKES38,212: POKES39,251
10¢ IF P$ =*UK 101" THEN 156
110 T="T + 1:IF T=2 THEN PRINT
“PROG. ABORTED AND
ERASED” : NEW
120 GOTO 60
156 PRINT “ACCEPTED"
160 REM BODY OF PROGRAM

This gives you two chances to give the
passwaord-—in this case UKT101—and if you
fail erases the program. It prevents the use
of Return and then LIST to discover the
peassword, Reset, (Wiarm Start, LIST is
jammed by line 05, as is Control C. It sHilf
allows entry to the Muonitor, but protecting
against this is probably excessive for most
programs likely to run on the UK101.

Bob Potter,
Oxford.

DEVELOPMENT TOOL?
Sir—in the July issue of Practical Elec-
tronics you published two programs, &
variable save and a screen edilor program,
althouph it is pussible to leed both these
programs into memory it is not passible 1o
run them both &t the same time. This is an
obvious disadvantage as they are both es-
sential aids to program development, and
one without the other is a bit of a hindrance
to program development. I, having only just
started ta unravel the mysteries of machine
code and not knowing an awful lot about it,
was wandering if it is possible to link these
two programs together to produce & very
usefut program development tool. [ am
herice writing to you (o request your help,
or that of your readers, 1o enable the two
programs to be executed as one.
Johann ckh Rigdel,
Solihull.
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IMPROVED
DISPLAY

One minor favlt-with the
UK101 when compared with
‘more expensive computersis
the interference produced on
the TV screen whenever any-
thing is printed or POKEd = -
into the display RAM.* ~ "

" 1n the UK101, 2 mono-'~
_gtable switches off the video

signal during VDU-access to

prevent spurious noise and

so small parts of the signal "

don’t reach the screen.- .-

Enes and interference is

especiatig bad during
animated games or listings.

* This simple modification
which doesn’t require any .
extra IC s allows the VDU
RAM to be sccessed at full
speed without any noise at -
all on the TV sereen.
- The modification isas .
follows: : a Al
" Remove the ICs numbered
below, bend out the pins -
indicated and re-insert them.
IC no 28 bend out pin 9

1C no 42 bend out pin 2.

1C no 55 bend out pin 11

1C no 56 bend out pin 6

IC no 69 bend out pin 1
Now make the following con-

. nectiots on the front of the - -

- IC '8 (the CPU) ~

PinI%%fICZStopin3of o
Pin 6 of 1(_3 5;6 to'pin 11 of.-. :

ICHS Fame o7 s 20ET
Pin1ofICH8topin 20f " "

its clock signal from the
noninverted § MHz signal. °

& disabled, " s -

- When these alterations are
made, the VDU cireuitry - -~
is synchronised with the 01 -

signal from the-CPll.so that

- I1C42 : by.the VDU during one phase-{
- Pin 1 of IC 69 to+5 volts -+ of 01.and the CPU-nccesses it .

The hardware adjustments ~ — during-the othefi B¢ S
‘made sbove srer . o _“This modification hes’ ..~ =} -
“1. The addressfcontrol selec-:._-worked wellionmy UK101 .=

tors, ICs 53,564,565 are 77 and below is 8 small program, ©

switched by 01, - . = . 77 which, if runbeforeand - .~

2 The monostable (IC28) after the alteration, shows its

producing the load signal for ' _effectiveness, ==~ ° = = ,

ine shift register is triggered ... -Note CHR$(161)isa . .

by 01.- L - white blogk. irTR s LT

37 The shift register receives . - 10 FORI=1TO4T: AS=AS+

.. CHR$(161):NEXT - -
20 PRINT A$:GOTO-20- -

4. The VDU RAM is selected . . - « =

- In white parts of the’ " . board with insulated wire by IC 56 - S s
display, these appearas dark ~ Pin1ofIC55topin3of ~ - 2 The bianking monostable _ Jan Bradbury’
e o oo e s S, ST A MM ... a1 550505 5 e 5 i o paon p i

the display R:AM isccessed "l




PARALLEL DATA
FROM XEYROARD

400

1

€2

NTENDED as an addition to
microprecessor or VDU keyboards, this
produces a different patiern of high and
fow tones for each key on the keyboard.
Alhough it is not necessary o jearn these
different patterns, after some use the tone
generator becomes real aid to accurate
typing.

The B-bit data from the keyboard is

toaded into a shift register 1C1, and latch
IC3a.c is set, when a keyboard strobe
pulse is produced. Pulses from the oscil
fator 1C3b shifts the data so that the two
tone oscillator 1C4a.b produce a high tone
for a | and & tow tone for a 0. These tones
are summed and fed to a small

TERMINAL SOUND

cé 103 = 74L5132 ) PINL BV

1G4 = 74L813 FIN7 OV

VR1 sets the speed of shifting. and
VR2/VR? adjust the high und low tones
respectivety. VR4 sets the volume. The cir-
cuit shown is for negative strobe pulses,
but it easity rearranged for positive
sirobes.

T. P. Hopkins,

NINE-CHIME
DOOR BELL

TH!S bell is programmed by the user o
play a tune with anything up to nine
notes, Instead of one osciltator playing the
tune, two oscillators are used, which are
wuned so as to give a chord on every note.

When the bell push is operated. the
latch formed by IC2 is triggered and the
decade counter 1C3 is reset. The output of
the latch operates a switching transistor.
This applies the supply voltage to ICs L. 3,
4. 5. and 6. At this point. a slow oscillator
formed by IC! is started. the output of
which starts the counter counting. A
tempo control is provided which speeds up
of siows down the tune.

Each output of the counter goes via 2
preset and diode which are commoned and
the output voltage from each note (which
is programmed by adjusting the pre-seish,
goes to two voltage controlied osciliators
formed by 1C4 and 5. Each VCO has its
individually controliable mne preset. In
practice these are set up so the notes
produced form a melodic chord. The out-
put from ecach VCO goes to a simple
power amplifier formed by IC6. This is
provided with a simple volume control
which feeds a loudspeaker.

When the last note has played the coun-
ter is automatically reset and the latch also
resets. The power is removed from all the
i.c.s except FC2, which is always receiving
power so the door chime may be triggered.

Graeme Durant,
Seiby,
N. Yorkshire,
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loudspeaker. Counter 1C2 resets the latwch Didsbury,
after the last data bit is shifted out. Manchester.
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VARIABLE IMTENSITY
The tone controf ocoupies TK of memary

between D40Q and D8RG (just after the:

video refresh memory). To save space and
money the unit uses the address decoding
of the UK 101, A BEL signal is derived from
pin 8, IC20, which decodes A 10, AT and
Al2 A13 Al4, and ATB (via IC23). The
unit afso uses the video address bus
(VAQ=VAQ) and is therefore wired to the
compukit board and not taken via the ex-~
pansion sockets.

TIT takes e 21145 WK jow, enabling
data to be written into the 2114 through an
15243 fwistate buffer] which is enabled by
SEL.EEL s also regquired to take controf of
the VA bus from the binary counters, This is
also the function of VA (pin 8, IC56] for the
video refresh memory. VA and SFL are
therefors decoded and a new signal VAS
{video address select] Is formed, The p.c.b.
track to pin 6, IC56 must be cut for this
function.

in normal operstian the binary covnters
address the 271 14 through the VA bus. The
data corresponding Lo the lpcation’s inten-
sity then appear on the 2114’s deta bus.
Thic bus is directly connected to the D-to-A
converter fnon latchingl. NB: The DAC
3851 used gives a current output, and so 8
rimpot /s used to obtain the correct
voltage. Seme modification may be re-
quired for /A converters with voltage oul-
puts.

A point worth noting about the Com-
pukit's video circuitry is that reverse
characters, i.e. black on white, is available

|

4
]
i

Va
PiN B, IC56

VAL
snmmeretien PN & TCS3 .54,

3 51

+15Y

fmmape- £ (3

i . ki !}1
= i k
Mo P

..'-—-.-»Dg

DAC 03

3851-2

W0in
Shp
Vit ;.-"Z’x'ﬁé

clearer for test than the stendard white on
black display. 1t is well worth having this
feature switch-selectable or even program-
mable by POKEIng".

2114

2ZHITIY £l
P
- §2 FEN 12

*

&5,

from pins 4 and & of IC70; this is muech

R. Mark Charfes.

3@@ (plus postage) To Regular Readers.

FO&LOWING the Free Case gift with the May issue we
have a quantity of cases svailable as extras to reguiar
readers {at UK and BFPO addresses only} for 30p plus
postage-—the normal price from Lascar is £1.95 pius VAT
and pastage.

txira cases—as used to house the Light, Noise and Capacitance
Meters published in this issue—tan he obtsined from PE by
sending in two correctly filled-in case coupons {name and address
on bath coupons please) cut from PE, a 30p posta! order and
2 154p stamp {a case coupon is given here, another wiil be given
next monthl. We can only accept 30p postal or money ordars
(INOT CURRENCY OR CHEQUES). Do not enclose any £of-
respondence. incorrect or incomplete orders wifl not be
asceepted—your stamp will be used 1o retumn them,

Send two completed case coupens cut from PE with your 30p-

postal order ipayable to {PC Magazines L1}, and 8 154p stamp 0!

PE Instrument Case Offer, tPC Magazines Lid,, Westover House,
© \West Quay Rosad, Poole, Dorset, BH1EG 1JG.

Sorry we cannot undertake to send extrg ceses 10 Overseas
readers,

PLEASE ALLOW 28 DAYS FOR DELIVERY.

Practical Elecironics  July 1981

EGASEL

1 enciose two completed case coupons

cut from PE, a 30p postal order made
payabie to IPC MAGAZINES LTD., and a

153p stamp. Please send me an extra

instrument case.

Cnly availablie to UK antd BFPO
addresses, allow 2B days for dalivery.
Incorrect or incomplete orders will be
returned.
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MAKE THE MOST OF USR
Sir—Although readers wilf know that Y =
LISRIX) transfers control from BASIC 10 8
machine code routine on the UK101, many
may not realise that parameters may also
be passed back and forth between BASIC
and machine code using this function.

Executing ¥ = USRIX] puts the value of
X in the floating accumulator. On returning
ta BASIC with an RTS, the number in the
fipating accumulator is assigned to Y.
Therefore, by changing the contents of the
flosting accumulator before retursing 1o
BASIC, a new function can be implemen-
ted.

The floating accumulator is & group of
zerp page focations at $4C 10 $80. X is put
there as a foating point number:

$AC Exponent
3 AD-BAF Mantissa
£BO Sign

Although this is useful for implementing
certain functions—T¥or Instance new
mathematical functions—-most applications
require values to be passed from BASIC to
machine code as two byte hex numbers.
Whereas this can be achieved by POKING
the number into a remory lacation before
entering the m.c. program, transferring
numbers above 255 becomes messy and
stow. Luckily & subroutine resides at SAEQT
which converts the floating point number in
the floating accumulator to a two byte hex
number. This number is returned in $AE

- {high bytel and 8AF (low byte]. Hence, to
transfer X to a machine code program as a
tweo byte number in $AE. SAF:

POKE 11, 34: POKE 12, 2: X= USR{X]

Location

Machine Code:
G222 JSR SAFQ1 2001 AF
Main routine
RTS 6¢

Unfortunately, the subroutine at SAERT
jurnps to BASIC if X is larger then 2E
{32768/ with a “function call” error. One of
the main uses of the USRIX} function
woulid be in passing video RAM addresses
to mackine code routines to provide fast
dynamic screen layouts, such as in LIFE and
Space Invaders type games. The videe
RAM is 5t DOGP—~—D3FF (63248-—-54271),

It should be emphasised that materia
presented i, Prompt has not necessarily
been proven by us. Neither can com-
patability with all generations of the com-
puter equipment o which it relates be
guaranteed.

Software and hardware designs submit-
ted should be accompanied by = declara-
tion o the effect that it §s the original work
of the undersigned., and that it has sot been
accepted {or publication elsewhere.

Fractical Electronics
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and so the above problem must be over-
cgme. The simplest solution is to subtract
53248 from X before X = USR(X], then to
add it on again in the machine code
prograrm, as shown below.

100 REM TRANSFER VDU PIXEL AD-
DRESS TO A MACHINE

200 REM CODE ROUTINE, X= ADDRESS

300 A = 53248 POKE 11, 34: POKE 12,

400. ..., Main Program. X defined here

1000 X = USA (X —A} -

1100 REM (PIXEL ADDRESS—DOQ0)
NOW IN FLOATING ACCUMULATCR.
LOCATIGN

0222 JSR SAEQT 2081 AE; Convert to

Double Ayte
cLe 18
LDASAF A5 AL, Add F00 to
: high byte
ADCE D@ 63 b
STA S AE 85 AE; Replace in &
AF

Result hi $AE

‘Main program o BAF
RTS &0, Video address
: now in SAF,
SAE.
T.0. Alfen,
Foole,
AUTO LINE NUMBER Dorset.

Sir-—{ enclase a listing of a program | have
written which you might like to print In your
Micro Prampt series.

This program gutomaticaily sutputs the
BASIC Hine numbers, followed by a space.
This is done by pressing Control-N instead
of Return, at the end of each line. The
program as printed uses a start line of 100,
with arn increment of 10, These can easily
be changed by suitabie POKEs. The
program is loaded via BASIC into the “free
RAM ares of the UKT0Q1. The current line
number and the increment are each stored
as three pairs of BCD digits, at locations
B70-B75 (Q23A-023F hex). Six zero page
locations are used for two indirect pointers,
and two temporsry stores at addresses
240245 [QOFO-QOFE)

If the new CEGRON monitor is used line
9110 showld be changed from ., .. 186,
255201, 14t .. .. 70,261,201,14.

A, Scott,
Ashtesad,
Surrey.
9000 REM  AUTO-NUMBER
9018 REM BY A.S5COTT
9020 REM 19/11/80
9030 FORI=5707T0G667

9040 READJ:POKELENEXT

9050 POKE240,58: POKEZ41,2

9060 POKE242,61:POKE243,2

9070 POKES36,64:POKES37,2

9080 TAUTO-NUMBER READY™:?

9090 7“PRESS CTRL-N 1O QUTPUT
LINE NUMBER"™

9100 NEW

9110 DATAO,1,6,0,0,16,32,186,255,
201,14

9120 DATA240,3,76,153,163,169,84,
141,24

9130 DATAZ169,13,76,153,163,169,
3,133

9140 DATA244,160,0,132,245,169,
108,141

9150 DATA24,2,177,240,74,74,74,74,
248 '

9160 DATAT6,153,163,169,124,141,
24,2

9170 DATA164,245,177,240,41,159,
48,76

9180 DATA153,163,230,245,164,245,
198

9190 DATA244,208,216,160,2,24,
248,171

9200 DATA240,113,242,145,240,136,
16,247

9210 DATAZ2I6,169,64,141,24,2,169,
32,76

9220 DATAI153,163

LOW COST /O

Sir-f have found a cheap way of providing
two & bit latched outputs from my UKIQT.
At present, IC2Q is & 74138, whith is used
to decode the video RAMN and keyboard
fatch. It also will decode two other memory
blocks at DA Ipin 8 of IC2Q} and D8P
(pin 1¢ of ICZQ}. These pins are normélly
high, but go low when data is weitten 10 the
above addresses. These signals from IC29
can be used to controf data latches, receiv-
ing data from the data bus. { used two pairs
of 7475s. These are arranged like IC2 and
3, taking care to remember to invert the
signals from IC20. The jatches cen have in-
tormation POKEd in from BASIC, using
jocations 53272 and 55296 [pin 9 and 10
jatch control signais). I intend to use the
data from one of the latches for autamatic
tape recorder control, but at present they
are still Hlashing Le.d.s!

2. .J. Anderson,
L pndon SWH4.
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MEMORY CHECK

Sir—f am writing to tell you of @ useful
technique for Compukit machine code
programming. When writing a m.c. program
it is usually best to write it such that it may
he run in any part of the RAM. This is often
impossible because the program may
modify its own Instructions. An example is
a RAM check program which should check
every byte possible by storing a value in it
and then recovering the valug and chacking
it has not changed. If this program tried to
check the RAM in which itself was stored it
would go wrong. To get round this problem
you must write a program which ean find its
own start address sa it knows where it isin
the RAM, and can avoid itself.

This can be done by executing a "JSR”
and then decrementing the stack poimter
twice and then reading from the stack the
return address of the "JSR™ previously
executed.

JSA FECS
rsx

DEX

DEX

TXS

PLA

STA s@3

PLA

5TA 594

“FECS" is a location in the maonitor
which contains “6@" (RTS). The above
program would put the address of the fast
byte of the JSR FECS instruction into stores
03" (High port) and @4 (low port). After
executing this routine the stack will be
unaffacted.

What Ffollows is a fully relocatable RAM
check program.

This program can be located anywhere
from OGS up. 1t will check every byte ex-
cept for OOQY to @OP4 and the RAM which
it is stored in, Ta check the RAM io see that
every bit cell will set to "1 and 70" @t
stores 107101010 and then 01010101 in
each byte. The program runs through unti it
meets on error {the end of the RAM if your
2114°s are okay), The program wilt display
the first non reacting byte's address using
the monitors output routing,

The contents of each byte is restored
after checking.

The program runs as a subroutine and
will return whatever it found. The only
stores affected by running are §OG1-0004
and QAFE, QOFF.

Chris Dunning,
Bristol.
ADDRESS HEX NEMONIC
Q300 20C9FE  JSR SFECY
0303 BA TSX
0304 CA DEX
0308 CA DEX
0306 JA TXS
0307 68 PLA
Q308 8303 STA 303
030A 68 PLA
Q208 8504 STA 304
030D AS00 LA 300
Q30F AR TAY
0310 8302 STA 802
0312 A0S LA 80E
0314 2501 STA 801

0316 A5G4 LDA 804 49 Shortened Editor
3318 Cs32 CMP 302 59 POKE 250211
BIA DO13 BNE $032F 66 DATAI64.253.165,252,145.249,200,208,2.238
03ic A503 LA 803 7@ DATA25D.208.41,195.233.76, U1 1.2.282.16
03E 301 CMP %01 $9 D.»\?AE,EJ?..!!SAQ.!3’2.‘,’).2.'1 6‘).32.!?_3.
- o 99 DATAP21L136.286.0.2.198,231,169.95
0320 BHooh BNE 3032F B8 DATAIS3,B.211,155.254248,222,164.233.165
0322 18 CLC P19 DATA252.145,249,136,132,253,177,249.123.252
0323 ASDY LDA 801 12¢ DATALGD,95,145240,164,255,169.0.96.32
0325 6970 ADC 8§70 139 DATAISE,255.132,255281.21.240,53.201 .28
0127 £3501 STA %01 148 DATA240,192.201,2.249.217.201.13.240.96
0329 AS02 LDA %02 mg DATA}'Z\!T’B‘,O.E,EQ?.ESi.igﬁJ 1656.&65
168 DATA253.233.64.176,2,198.250,133.253,173
g;iBD g?g{g g?fﬁsog) 179 DATAD2.133.251,104,201,4248,137.201
3 124 DATA6.208,7.165,252.72.3247.2,184
032F 8103 LDA (301).Y 190 DATAYS,153.161.56,165,254.249.6.164.253
0331 2500 STA 300 200 DATAI63.232.145,249,230.254,165.254.281.16
0333 AJ0D0 LDA 300 710 DATAZ46,21.2041,1,2085.073.9.2,133
0335 9i0t STA (B0D.Y 220 DATAZ51.165.253.233,64,176,2,198.259.168
0337 D10t CMP (301)Y 238 DATA76.101.2,169.9,133.254.169,21 1,133
D0 Doy BNESONO | 248 DAt s s
) 2 A133.249,169.211,133.250.169,32,133.25
8??;?) ‘;‘{BSIS é‘?:(if}i) v 268 DATAI6%.204.133.251,133.253,169.13.96
” N 279 FORZ=33%TD767:READ A/POKE LZANEXT
033F D101 CMP(301).Y | 239 POKESI6.I16:POKESIT2
0341 DoLD BNE 80360 OK 290 NEW
0343 AGAA LDA BAA
0345 9154 STA (BOL.Y STRING PUZZLE
0347 D101 CMP (B01}3,Y Sir—For a mild surprise, UKIGT owners
0349 DOLS BNE 30360 might care to answer the guestion
034B AQFF LDA 3FF “MEMORY SIZE" with the letter A,
034D 9101 STA (RO1LY Can anyone help with this problern. It
034F D101 CMP (801),Y seems that the string created by using
0351 DOOD BNE 30360 STRE is not the same as that which comes
0353 AS00 LDA 300 from putting the same material in guotes.
6355 9161 STA (301),Y The following program illustrates the
0337 E601L INC 801 differences—
0339 Do0Z BNE 80351 10X =8: X8 = STREX]
035B 2602 INC g02 20 PRINT X&; ASCIXS);
Q35D 18 CLC ASCIMIDBIXE.2,1})
033E 90B6 BCC 80316 RUN
0360 AS01L LDA 801 832 56
gla2 85FE STA BFE Thus the STR function appears to place a
0364 A502 LDA 802 blank character at the left hand side of the
0366 85FF STA BFF 8, yielding "32" when examined, and {c
0368 20ACFE ISR 8FEAC find the 8 requires looking at the second
0368 60 RTS character, whose ASCIH value is of course
56.
EDITOR CUT This does not happen if the first state

Sir—Having now completed the cutting
down of the UKI10! BASIC SCREEN
EDITOR | feel you may care to publish it.

The program now uses 210 bytes {rather
than the original 325} and uses focations
SFE 1o $FE as temporary stores——these
locations are also used by the reset routine.

The program is poked into focations from
SO22F to $O02FF so does not use any
BASIC workspace and alse survives 2
Reset/coid start onfy needing the two
appropriate Pokes.

Having spent about 50 hours cutting this
program down | would like to see it made
available to other enthusiasts who stifl have
the original monitor,

Incidentally, the RUBOUT key will no
longer give line feeds—~it can be returned to
the original program logic by making line
80, 4th DATA number 106 instead ol 40.

Aisa it is likely that with the mark 2
monitor fine 260, 2nd DATA number
should be 205 instead of 204-—This
affected the edit cursor original horizantal
pasition.

Hoping vou can find room in
Micro Prompt,

4.0, Owen,
Pending, Dyfed.

mentis X8 ="8".
R. J. Newman,
Chesham,

REVERSE VIDEOQ

Sir—The following modification will allow
black characters on & white sereen instead
of the normal white characters on 8 black
screen. In the UK101 manual it states that

L42
gird

G740
e o8

the white dof is stored as @ "1 and black
as an "0, so by inverting this, a white dot
becomes 0 and a black dot becomes 717
This can be done by the foflowing modifica-
tion. By inverting the output of 1042 this
changes the serial video data from “1to
“0 and "0 ta 1" There are a number of
spare invertors on the hoard. | have also
put a switch across the gate 5o that { can
use both types.

I suggest that screened leads should be
used to connect the switch as interference
upsets the video signal.

Gearhart £llery,
Gt Yarmouth,
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M/C FOR TELEWRITING
Another methed for direct telewriting on the
UK 101 has been submitted by T. Wilson of
Sittingbourne, Kent.

First set up in BASIC by pressing C and
limiting the memory size.

10 POKE 11,00 : POKE 12,5

20 X=USR (X} : P=PEEK (1536}

30 PRINT CHRS (P);: GOTO 20

Then enter machine code bry restarting and
pressing M. Type in the following:

G500 2008 FD JSR FDUG
P503 BD G 06 STA g6
@306 64 RTS

Using Warm Start you may now type out
ali the standard characters, and more, by us-
ing CTRL plus a key. Use return and LF to
start a new ling, and CTRL/C to exit.

CLEAR OFF

SiR—The manust supplied with UKT0T kit
includes a short rmachine .code routing for
clearing the VDU screen.. The following
routine is shorter, and arranged for the
specific task for clesring screen. The
manual version is a more general routine
for loading any section of memory of any
length with a specified data byte.

nnnn AS 20 LOA#$20
AH XS LDY #5060
99 3 Dd STA SO0, Y 6l
98I D STA SDIEL Y
99 g D2 STA SD203, Y
99§04 D3 STA SO, Y
c8 INY
o3 F1 BNE il
Michael Wood,
Wakefield,
DREADFUL!

Sir-—f am delighted to see that you are
devoting space to supporting the UK10T,
which you published as a series of articles
last year,

There is a need for 3 good system of data
storage for this machine. The SAVE
routines published are alf very well but they
iack sophistication and the other
essentizt—simplicity!

If one compares a true SAVE operation
on other computars, one can only describe
these genuine attempls at a solution as a
dreadful way to Rave 1o carry on, and with
oniy limited commands.

We had mini-floppies, there is a Philips
digital cassette recorder, and novs the
stringy-floppy. ;

How about an article/serfes on how to
add an one of these to the UKI01? For
people like me this would preferably be
available as a ready-constructed add-on as
an alternative to a kit, which would appeal
to many readers.

Allan Batch,
Rughy.
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EDITOR'S MAILBAG
Sir—Congratulations to Mr. Climpson for
the very useful screen editor published in
July's Micro Prompt. It gets rid of the cur-
sor on Superboard after CONTROL § too,
which is quite an achievement! )
it had been pointed out that in the list of
page zero addresses given by Mr. Hocking
in his save-variablas program location 0388
is. in fact, the high byte of the current
BASIC line number in use and locations
P8R, C are the GOSUR pointer.
£.J. Keeley.
National Personal
Computer Users
Association.

Sir-i have found the Editor program {by
Nigel Ciimpson, in July PE} most interesting
and useful and | wish ta thank you for not
forgetting the Superboard owners. | have
made the following addition to the program
to cause {t to limit the memory
automatically for my 8K machine without
the need for remembering the memary size;
50001 POKE 133,184: POKE 134, 30
For a 4K machine the line would be:

50001 POKE 133,184: POKE 134, 14
When saving the program on fape [

carried out the following routine!

1. Type SAVE iReturn) LIST

2. Start recording {Return)

3. When program is compietely SAVED do
not stop the recorder, but instead slowly
type RUN (Return)

4. When OK appears press return as re-
guired to activate the program and then
use the Editor itseff to copy line 50074,
altering the line number to 50000,

5. Type LIST {Return), which gives an
assurance that only the new line 50000
exists.

8. Stop tape recorder,

To load the program from tape it is only
necessary to play back the whole tape. The
program is loaded and run, the line is
copied and the editor is ready for use.
Various error signals are given but all is well
as long as the new iine appears three times.
To activate the editor after a warm start
type RUNSO00Q {Return)

The reasen for typing RUN slowly when
recording s to give Hme on playbsck lo
stop lpading i it is desired to delete line
50078 before use.

For my Superboard 1 have found that
hyte TFE66 showld be 1C {or 28 decimal in
line 80040} to afiow the cursor to reach all
fines on my screen, and eight Control D's
are required to avoid blanks when a line is
carried over.

! send vou the above Information in the
hope that most of it is applicable to the
UKTIQY or can easily be adapted for it

F. 8. Dewhurst.
Keighley.

RAMILESS MESSAGES

Sometimes it can be helpful to prim
messages on tape before a LISTing to give
informatien that does not ased to be put
inta RAM, particularly if a lot of RAM is
being used for variables and strings. The
problem is that & straight!

PRINT “THIS IS A MESSAGE”

in SAVE mode will be recorded and played
back, but there will be an accompanying
Syntax Error message which looks tatty,

The answer is to start the message with a -

colon.
PRINT “:THIS IS A MESSAGE”

will play back without a syntax error and
will not load inte RAM. This means that
when the program has been fully developed

it can be recorded with additional com-

ments by adding a routine on the lings of
the following:

56000 SAVE: 11T THISIS A
MESSAGE ABOUT THE PROGRAM"
500107"; WRITTEN JULY 1980%

ete.

30090 LIST—49999

the program is SAVEd by RUN 50000
The resulting recording will contain the
message but not lines 50000 onwards. The
colon is also useful for improving the ap-
pearance of LiSTing, as it can be used in-
stead of REM to produce a blank line for
spacing.

A further elegance can be added by
getting the Compukit to print. "RUN™ in-
stead of "OK” at the end of the listing, thus
giving you a self running tape. The OK
message is printed by a JMP 3A8C3 in
locations 3,4,5 of the memory. As has been
pointed out in the First Book Of Osi, chang-
ing the $4C to 360 in location 3 disables
the OK, but if instead you put in & jurmp to
your own message routing it will print
anything you fike. The ROM message prin-
ter prints a message which starts at an ad-
dress loaded inte its Y [hi byte) and X (fo
hyte) registers; the message being ter-
minated by a NULL, Thus, in the routine
shown It prints {CR} (LF] RUN (CR} (LFL It
is activated by POKE 4,40:POKE 5,2 and
will stay activated untii COLD start or
turther POKEs.

Any message is possible provided ft is
terminated by a Null.

0228 AO O2 LDYE$02; Load
address of message
(Hi)

Q22A A9 2F LDX@®S2F ; Load
address of message (Lo}

022C 4T C3 AR IMP SABC3 ; Message
printer from loe. 34,5,
022F BYTE 13,10, °RUN,
13,100
022F OD
0230 0A
0231352
0232 35
0233 4E
0234 0D
2350A
0236 QO

Roger Derry,
Lendon.
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SHIFTY CHARACTERS—2

Sir—-0h  dear, nearly @ whaole column
wasted with & table of characlérs of the
keyboard of the 101—a table one can so
easily find for oneself by playing with the
machine. And, Mr. Schofield has missed the
whole peint of the Shift Lock. Press it, and
all the lower case jetters {including k) are
available where the Upper case used to be.
That is the reason, presumably, why the
normal position of the Shift Lock is down,
a5 it works in the same mode as @ standard
typewriter keyboard. Viz. up for lower case
and down for upper case. Note also that
when it is up. the shift keys are still
operative, 50 that if you wish 1o mix I.c. and
w.c. {and you probably dot) then your str-
ings &g entered exactly 8s on @ typewriter.
Care is necessary with digits and punctua-
tion, however.

Whar | would like 10 know is what
CTRL.OD does (o disable the keyboard fex-
cept for Return) if tapped once. Tapping
rwice for holding down) will produce the
“large house.” C TRL.M gives Return. What,
i anything, do other cuntrol characters de?

May | conclude by saying how | enjoy
reading your magazing. | would like to seé
sgme Gircuits which wilt enabie the 101,
the Edukit and simitar machines to interface
with the real world of temperature SeNsors,
T infra-red detgctors, eloctric door lacks and
so on. As a teacher of Compliter Btudies it
is more important 0 show pupils hiow the
electranics can move mountains rather
- than win at games.

G. R. Morris, B.S¢.,
Cheshunt, Herts.

Oh dear, .don’t blame Mr. Schofieid, we
foreshoriened his original material.

CONVERSION——POKE

. SOMEWHERE?

Sir—f have foflowed your series of articles
on the COMPUKIT UK101 with great in-
terest as several months ago ! purchased
an Ohig Superboard—wunlortunatsiy just
hefore your Serigs. However, undeunted f
set about modifying mY Superbosrd to
hecame a UK 101,

f've now got the maching operating via @
sub-board on BOHz. The sub-board runs on
a BMHz clock and plugs into the vriginal
counter chain’'s Lc.sockets, The other aim
was 1o get 48 characters per fine instead of
the difficult to read 24.

The problem is that there is something in
the firmware that tells each line to onfy be
24 characters wide, because | now have
viz;

Line 1 Line 2

Line 3 Line 4

Line 5 Line §
ete.

With the help of our Digitel Engineer at
the T.V. station where | work ve PEEKed
and POKED but without SUCEERS.

i | purchased the LUK 101 Monitor ROM
andior the BASIC ROM{'s) would this cure
the problem? Or can | POKE somewhere.

B.F. Bailey.
N.S.W., Australia.
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INT AINT ACCURACY
Tha following is an extract from a letter
srom Mr,J. Plews of Sheffield:

* , .

*i | combing the truncated integer
function with &n expanential expression, !
begin to get probiems where accuracy i§

vital. eg:
PRINT INT(I0/2 4 13}

The 101 comes back with 4. '
.t ¢ & @ :

Is there any way of solving this
problem by foofing the sysiem ete? Has
anyone efse encountered this abstacle? Is
there any chance of a new interpreter?

! woa!d‘t’:e interested in your response to
this letter.
.., Help! Actually, if you run your exampie
without INT you msy find that the 101 is
returning 489939 etc. Although the result
may be as close as a gnat's whisker to
the correct figure, you wili automaticaily
he ditching this accuracy for the next

lowest integer when you implement INT.
Any machine wouid do it} Presumably you

don't want alt those decimal pisces.
Try:
16 INPUT N
20 PRINT INT(N*10/(2 4 /16
i Ne=30 this shouid return 4-8... 2 little
cioser! : g

De. BERK'S UPDATE

Sir—dAs you requested in your article in
Practical Electronics, Maref! 1880, | would
Jike to let you know that ! have carried out
vour suggested modification 1o run a 110
paud teletype from the 101 and aff the
evidence to date would indicate that it is
very successiul indeed.

| have made the modification switchable,
the teletype being & fairly new Oljvetti
T.E.300.

Thank you for your most useful and infor-
mative articles; | look forward to more of
them.

JR. Haldene,
Midlathisn.
NEW ROOM ERROR
Sir—-f have unearthed & simple error on the
instruction card that sccompanies the new
UK101 monitor, thet nonetheless can
cause a fot of difficulty.

The instruction card gives 2 helpful Fist of
vector addresses and subroutings entries,
with Hex and Decimal versions of the ad-
dresses. Using these I couldn't get BASIC
to set {POKE}P my N6 vector and thus
couldn't get my data colfecting interrupt
routing to run during BASIC programs. (Al
was 0K so long as ! stuck.to machine code
in the Monitor.) Although it fook quite a
while to find, the answer was simple—{
had replied on the Decimal addresses o
the instruction card, but some of them are
wrong. The printed list goes wrong at 02 TA
Hex, fisted erraneously as 540, should be
538, Thus NM{ vecior should go in Decimal
E47 and 548 (en IRQ in 850 and 557} and
not as printed on the card. The Hex
addresses given on the card seem to be
perfectly correcl. The monitor seems 10
function well in every respect.

M. Blurton Jones,
University of London.

ARRAY OR DISARRAY?

Sir—i write with reference to a point rafsed
in your March issue, within “Aticroprompt ™.
The point to which | refer is: FERE(N} after
rupning part, o whole of & program con-
taining a DIM statement for a string
variable array. €.9. DIMASITG).

The way to avoid the UKI101 “locking
up” is to type! CLEAR:PFREINI.

This clears all variables and arrays. ft
does of course prevent you from finding out
how much memory is oeoupied by variables
or arrays used.

As a martter of interest, numerical values

oscupy 6 bytes. Within an array they oceupy
only 4 bytes, plus an overhead for the
whole array, which _is dependant upon
whether it is T-, 2=, Of 3.gimensional. The
overheads for 1- 2-, end 3-dimensional
arrays are 13, 21 and 289 bytes respectively.
For example, an orray dimensioned with
DIMX{(9.9] will hold 10 X 10 = 100
variables. ft would therefore occupy 100 %
4 plus the overhead of 21 == 421 bytes.
- This is trug when s0me values have heen
assigned to all dimensions. An empty array
overhead i3.6 bytes less per dimension. For
instance, the same array X, ahove, would
have an overhaad of only 21 — 12 = g
bytes whilst empty, of 21 — 6= 15 bytes
with one dimension empty. {Why some one
should dimension an &rfay and leave it
empty ! dont know!}

Each string varizble occupies the same
number of bytes as characters it contains
with an overhead of 6 bytes, How much
room a string variable array oceupies | do
not yet know!

/| hope this is of some interest. Finaily, |
wouid ke “Micropromgt’ 16 be larger and
in every issug. Ceartainly not RBi-monthiy?!

£, Cottam,
Par, Cornwall.

GETTING INTO PRINT PROBLEM
Sjr—A short while 80 { bought a secend-
hand Data Dynamics 390 ASCH printer. in
spite of the fact that | was assured by the
vendor that it was easy 1o link up to my
UK101 (new MONITOR), | have been
unable to find out how 10 de so. The only
information that | have is that the printer
requires an eleven pit word (one start bit,
two stop bits, eight dala bits) and that it
has a current foop input and works &t
110 Baud.

M any of your readers can help me 10 get
the printer waorking, 1 should be most
grateful.

Alan E, Wilmshurst,
Crowborough,
E. Sussex.

.y

preserited in Prompt hes not necessarily
been proven by Uus. Meither can ¢om-
patability with afl generations of the com-
putef equipment & which it relates be
guarsnteed.

Software and hardware designs submit-
ied should be accompanied by 4 declara-

tion (o the effect that it is the original work
. of the undersigned, apd that it has not heent
! accepted {or publication elsewhere.

} .
1 1t should be emphasised that material
!

: I
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BASIC LINE RENUMBER

This program will renumbaer 8 UKot
BASIC program, OF part of @ program up of
down. it will not, however, aiter GOTG or
GOSUB fine numbers, The prograin can be
loaded at any time when programming. and
is brought into operation by typing BUN
20000. ltis useful to use 1o "3pace gut”
part of & program i allow extra lines 16 be
ingerted. To understand the pperation of the
program, the workings of the BASIC inter-
preter, in particular, how it stores data i
RAM, needs explaining.

20000 REMEs® LINE RENUMBERER FOR UKLGL seeasdead
20010 AEMers L. FEMSON TEBRUARY 1900 EEpmaERERIEAS
2GR0 th‘d“f“Riwiﬂ M0 LINES FROMTI X
20030 P THIROLICH Ty
0040 1HR Y THENZOOIO
20050 INRUTAE MEW LINE NUMBERS FROMTT
Z00&0 TNEUTTIN GTEPS OF 1P
20010 P23
20080 u:muoo,z)
20090 Nily1in76%
20100 FORYT%1TOLOC
20110 AsNLT: 12
0170 MiT+ir 1¥-PEEK<M£ME+P£EK€M
rack il R(Y.21*PE£K(A+3}18$PE£K£A¢2}
20140 F"R!N“?N(T.?)lﬂtfu ES)
20150 IFN(?-Z)-WHENQOUG
NERY
2y FORT=1TOL0O
Z01B0O AspiTr11+2
20190 IW(T.ZS(X?HE?JZOZ‘O
20200 FUKEA 2+ INTLI/BIE
26718 POKEA»Ls N LB
0 TIlaF
20230 EFN(TsZ)ﬁYW‘ZEO

FHTB0 ﬁ:;TJPR INT
207260 Pﬂ!m“ﬂiﬁtﬂﬁiﬂmﬁ COoMPLETES”
FWYZTO REHESE END OF PROGRAM wtiu»n;aow&*sﬁq-»a
218
As the program is in BASIC, alf numbers
are in decimal. The data (5 stored from ad-
dress 769 onwards, the first two focations
are the address of the start of the next line.
The format is that the second location con-
tents are muitiplied by 256 and added 1o
the contents of the first location. The
following two locations contain the line
nurber, in the same format as the address.
The contents of the fine foliow, terminated
by a G. The commands, GOTO, GOSUB are
storad as @ single sumber, 136 and 144G,
The fine number following Is gtored in
ASCI format, ie 100 as 49 48 48, 200 as
5D 48 48 and so on. The main problem, in
adapting the pragram to renurmber GOTO's
and GOSUBs wauld be If the new ling
number had more of less digits than the
previous one. This program is presented 8s
a starting point for @ complete renumberer,
and | should be interested in readers’ com-
ments. Line 20140 can be omitted if 8
print-out is nat required.
| Pawson, Leicester

PEVDU KEMITRON STYLE

Because the Thompson-CSF LARTC chip
is really intended for use in seral or “glass
wistype” terminals, and is therafore equip-
ped with its own rather stow cursor control
system, problems  ¢an arise when at-
tempting to use the pE VDU to best advan-
tage as @ memory-mapped vDU. As is
mentioned briefly in part 3 of the PE VDU
article, if a monitor  program which
generates g owi Cursor in software s 10
be used, the cursor contrat lines £C,C; are
best permanently sel 10 0, ang an initial
puise applied to the ST line {Fig. 4, part 21
This can be easily achieved if the &7 line i3
wired to the reset cirguit of the MPU.
Howaver, this is not 1he whaole story. We

are now ieft with a flashing characier and
cursor line at the top {eft-hand corner of the
gereen. The Curser line is generated by the
CRTC disabling the character generator at
the appropriate time, and vherefore this can
be removed by preaking the track joining
pin 15 of the CaTs o pin 11 of the 2513,
and permanentiy grounding the latter.

This leaves the 2513 permanently
enabled, TO avoid the flashing charactsr in
the top left hand cornet, the ouiput routines
in the interpreter 07 monitor used can be
arranged to ignore completely the extrame
teft-hand column of the scresh, while the
clear-screen routing must of course include
this columi. This is the system adopied in
the Kamitron NIBL-MM-memory mapped
BASIC interpreter tor the SC/MP, one ver-
sion of which is speciaily configured 1o
work with the PE vDU—though the pringi-
pies described above could of course be in-
corporated in any interprater QFf monior
program for any processor.

Details of the Kemitron sysiem can be
obtained from Greenbank Electronics, of
the Chester Computing  Centrg, 2123
Charles Street, Chester.

JUST ALITTLE SOMETHING . . .

100 REM* %% 8 DIGIT BINARY TO
DECIMAL CONVERT * %%

110 REM%®%x L PAWSON DEC
1979 **************

120 PRINT:PRINT

130 INPUT <INPUT 8 BIT
BINARY NUMBER”; A3

140 IFLEN(AS) > <STHEN10D

150 B==0

160 FORX=1T08

170 Y$=MID$(AS,X,1}

180 READA

190 C=VALLYS)

200 B=B+(A*C)

210 NEXT

220 PRINT

230 PRINT “THE DECIMAL VALUE
5™ B

240 RESTORE

250 PRINT

260 GOTO130

270 DATA128, 64, 31, 16,8,4,2, 1

280 REM% %% END OF PROGRAM
***t********t****

LINE LEN GTH HINTS

Si—T. D. Alten of Poole wants 1o display
64 characters per line on his TV from &
UK10T. He has a pmblem! The suggestions
that he makes 8re all basad on software hut
the probiem is mainly in the hardware.

As far as the software IS eoncerned,
changes must be made 10 & ROM in
program loeations FFEOQ and FFET, cursor
starting point and line length respectively.

The main problem is physically display-
ing the characters. The VDU RAM is scan-
ned as 18 lines of B4 characlers with TV
horizental sync puises added at the end of
every line As svervhody knows, a few
characters are not displayed at gach end of

the line, What is not often said is that more
characters are lost during the fiy-back of
the TV trace and these can never be dis-
played.

The write-up i the UK101 book about
VDU operation explains that elock pulse C7
is not used and the result is that every row
of dots is displayed twice. The logical con-
clusion is that using 7 instead of C6 10
ganerate the horizontal sync should give a
line twice as long with the 2 rows of dots
side-by-side instead of one on top of the
other. Putting the right values Into FFEGQ
and FFE1 ftry BF and 3F} should then
enable a complete sel of 64 locations to be
displayed. assuming that you gan adjust
andior modify the TV a8 necessary. Dispiay
an a normaily adjusted TV would not be
possible. :

yYou will have gathered that { have not
tried this and there may weli be problems,
afthough the theary sourds good. it should
at lsast give food for thought.

R, L. Tayfior,
Shepperton,
Middlesex.

PSG BUG

we received correspondence  {rom Mr.
Gossage of Harrow, Middiesex, pointing out
an error in the address decoding of the PSG:

41 js stated that the Hex address used is
FOFR. On the UK 181 the whale 258 word
Block from to FOEF is used as the
ACIA logation—the (w0 gddresses are
repeated throughout the page and so can-
not be used By the PSG. Secondly.
however, the circuit given will not show
only at FBFQ but appear at many addresses
from QOCQ upwards. inspection raveals that
{C1 is pot acting as an 8 input NAND gate
but as a 4-wide 2-input NAND OR gate—
the output going low when any pair of in-
puts go high. i

**The circuit will apparently work since ft
is, in effact, write only memery’ and s
although ft appears at many mgmory foca-
tions ft wiill not interfere with the micros
use of the RAM. o

The author, Mr. D). Coutts, has provided a
fix for this, and apologises fof the errof:
Change IC1 o 141.809 {same pin-outs). and
add 2N1904 transistor ang 4701 resistor as
shown below. This gives the PSG one address

i <+ 5

oniy, and requires minimal interference 10 the
p.cb. Our correction to Fig 8, is inletuded
too. Also, Mr. Gossage suggests transposing
address lings AT and AR to place the PSG at
F17§ and F171—away from the ACTA,
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