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INSTALLATION NOTES FOR THE 56K SPECIAL RAMPACK FOR THE ZX81

1) Please power off the computer.
.
2) Clip the blue comnector on to the expansion port of the ZX81.

3) Pushr firmly to ensure ‘that the connector is fully inserted and

the ridge on the front case cover clamps securely to the sinclair case.

4), Power on the computer. The screen will go blank for around 3 seconds, and
the cursor will then reappear. You will notice that the machine with the
| new Ram is slower than the 1K machine. This is due to the fully expanded
screen; most operations have to update the screen contents, and the
operating system has to re-write the wholé screen every time - the speed

is therefore slower,

‘5) Load from tape your favourite programs and check that everything is

working perfectly.

6) Please note that most existing software will run without requiring any

"poke" priory to the load operation.,

EXTRA MEMORY MEANS EXTRA PERFORMANCE:

Usually the Sinclair computer sets its RAMIOP at 32768 decimal or 8@gd H.
The SPECIAL RAMPACK offers the machine an absolute RAMTOP at 65535 decimal
or FFFF hex, Therefore, you can set the working RAMIOP at any level you like
although the following rules shouid be observed:

1) The RAMTOP is equal to PEEK 16388 + 256 * PEEK 16389.

2) The BASIC RAM starts at 16384 decimal or 4@gf H.

'3) The amount of RAM reserved by BASIC is therefore RAMTOP - START OF BASIC RAM.
This can be calculated by:
PRINT PEEK 16388 + 256 * (PEEK 16389 - 64).

*4) To decide what RAMIOP must be used you must first estimate the extent of:

a) The program text.

b) The variable area.

Add the 2 things together and allow some spare headroom and set the RAMTOP,
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5) The setting of RAMIOP does no} change the time taken to load or save
but simply allows you to use the part of memory unused by basic
for other purposes such as swaéping programs, storing screen-fulls
of printing information, graphic representation, character sets,

number arrays, extra character arrays, machine code routines etc . .
6) Example of RAMTOP:

16K basic: No change (PEEK 16389 = 128), extra memory = 32K + 8K = 40K bytes.
32K basic = POKE 16389, 192 New Line NEW N/L

extra memory = 16K + 8K = 24K

48K basic = POKE 16389,255 N/L NEW N/L

extra memory = 8K bytes.

So by setting a new RAMTOP, you can give the ZX81 more space, power and
bigger and better basic programs.
The maximum character array for a special Ram Pack is around

The maximum numbar array is 93¢¢ elements,

RUNNING MACHINE CODE ON THE SPECIAL RAMPACK

= é @@ IF TOP>44 THEN GOTO S@e
1@ LET N=32+PEEK 16406 +255*PEE = SOSUB 238

K AB4PE " | 533 Goto oee
20 LET A$="CD 10 20 25 04 CD 1 | 3538 POR N1 TO TOP

3 20 EB ED B® CS 2P O & OO @5 :
31 11 D6 @2 21 28 8¢ 19 19 FD EB =
44 4D 2R 6L 40 Cav E
38 LET 5=8192 :
40 FOR I=1 TO LEN A%- STEP &
E@ POKE S+I-,3, {{PEERN thI)-EB:
#1858+ (PEEK (N+I+1) -32811 " =
6@ NEXT X i
7@ LET I=5+5 E
80 LET FPRGE=5+17 =
1@ PRINT “"THE_ SCREEN PAGE RERU =
IRES 726 BYTES TO STORE-STRRTING =
FROM LEOESTION aO25ToT 3
188 PRINT N =
1868 PRINT “DEPENDING ON THE /AMO =
UNT OF MEMORY YQU RESERUE, NUME: =

F
240 PDgE PRGE . N

C .
§5 PRINT “PQGE““‘N,‘ BLOCK STH.
RTINC AT “;PEEK (s+23

26@ IF NKEY$—"“ THEN COTO 260
27@ IF INKEY&$<»>"3»=" THEN GOTO 3

RAND USR S
GOTO 45@ .
IF INKEY$(>"¢=" THEN GOTQ 3

LET N=N-1

IF N=@ THEN RETURN

POKE PRGE.N

RAND USR I

GOTO 4106

ES@INKEYﬁ( > LPRINT *“ THEN

M OINTQ QITHQUT INTERFEREMCE TG Y
i OUR PROGRAM™
- 311@ PRINT AT 1@, 12; "sewsecesscesmswy ' —
128 PRINT “ONLY 22 PQGES ARE 88U =
QILABLE DN A 32K RAMPACK™ =
125L.PRINT “UP TO 44 PHGES CAN E =
E STORED WIH A 48K OR +*" =
130 PRINT =
135 PRINT “URONG ANSUER WILL CH-
USE PROGRAM TO CRARSH" =
A37 PRINT AT 206, 1."pLE95E ANSUWE =
R UITH 32—43—55—DR -654 =
140 INPUT .

PRINT INKEY$; -

TF INKEY%<>"" THEN GOTO 410
GOTO 266@

NEXT N

RETUR

LET EXTRR—TOP~44

LET TOP=44

coOsue 230

IF EXTRA>8 THEN GOTO 6ee
POKE S+23.33

140 N o P=(22 AND (N=32)) +1 .
AND (N=48)) + (52 AND (N=561)+1 LET TOP=EXTRR ™=
= GOSUB 230
AND (N=6411 . POKE S+23.64
160 CLS BOKE 812
178 PRINT “YOU SAY “;N;"K BYTES .
S0 *;TOP; " PAGES ARE RESERVED.P M_USING SECODARY MEMOR

POKE 14339.130©

POKE 14335.2 5SS

LET TOP=44

BORE . 12598, 127

o

SEH SWITCH ON SEC.MEM.
LET TOPp=22

GOSUBR a2ce

| LERSE ENTER DETAILS *©
: 175 PRINT “PRESS »= TO GO TO NE

176 PRINT “PRESS <= TO UIEW LAS -
177 PRINT “PRESS LPRINT TO COP
180 PRINT AT 2@,5; "PRESS A KEY

WHEN REARDY™
gg@ IF INKEYS="" THEN GOTQ 198
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RUNNING MACHINE CODE ON THE SPECIAL RAMPACK

Running machine code on the Special RAMPACK is a pleasure because you
can enjoy 8K of absolute RAM, untouched by basic load an. save.

This memory is present between 8192 decimal and 16383 decimal. The
program listed on the last page allows you to enter machine code

program at any location.

APPLICATION EXAMPLES:

We list below some of the utilities for the user who wants to write

" machine code from basic without any extra tool (e.g. machine code monitor):

BINARY MERGE:

This routine allows you to copy any machine code from memory to a basic
string or a basic REM statement. Therefore it can be saved at the same
time with your program. This allows you to relocate it back when you

want it.

2 REM PLEASE LEAVE 60 SPACES FOR MACHINE CODE IN LINE1

1¢ DM AE (100)

15 GOSUB 200

20 PRINT "PLEASE NOTE DOWN"

30 PRINT AT 2,3; "USR 16514: MOVES CONTENTS OF Af TO TARGE! WHOSE
ADDRESS IS AT LOCATION 16569 (HI) AND 16568 (LOW)"

40 PRINT AT 6,3; "USR 16519: PERFORMS THE OPPOSITE FUNCTION"

50 PRINT AT 9,3; "USR 16576 MOVES THE REM CONTENTS FOLLOWLNG THE USR
TO THE TARGET WHOSE ADDRESS IS AT 16567 (HL) AND 16566 (LOW)"

60 PRINT AT 13,3; "USR 16581 PERFORMS THE OPPOSITE FUNCTLON"

70 PRINT AT 15,33 "THESE UTILITIES ARE PROVIDED TO FACILITATE
LOAD/SAVE BINARY FILES ON TAPE, BY SETTING THE TARGE! ADDRESSES
YOU CAN MERGE SEVERAL BINARY FILES THAT CAN BE USED DIRECGTLY TO
PROGRAM EPROMS (SUPER Z DMOTAPE)"

-80 RAND USR 16514

90 REM WRITE TARGET MEMORY WITH 100 SPACES FOR A NICE PRESENTATION

11§ RAND USR 16576

12¢ REM PLEASE ENTER YOUR STATEMENT HERE, LINE 11¢ MOVES THZ CONTENTS

OF LINE 12¢ TO THE 'PARGET MEMORY
13¢ REM WE NOW WRITE Ag WITY THE PREVIOUS DATA IN LINE 144
14¢ RAND USR 16519
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15¢ PRINT Ag

16§ STOP

2¢¢ LET N=32 + PEEK 16406 + 256 ¥PEEK 16407

21¢ LET B¥-"CD.90.40.2€.04.CD,90.40,EB. ED. B0.C9.00.00.24.10.

40.23.23.23.23.4E.23.46.23.11.00.80.C9.00.2A.16.40.23.23.
23.23.23.E5.3E.76.01.00.00.03.23.BE.20.FB.E1.0B.11.00.80.C9"

02¢ PRINT AT 10,5; "MACHINE CODE LOADING"

23¢ FOR I=1 TO LEN B-1 STEP 3

24¢ POKE S+1/3,((PEEK (N+1)-28)*16+(PEEK (N+I+1)-28))
250 NEXT I

26@ CLS

270 RETURN

READ/WRITE 16K PROGRAM:

19
2

3¢

49

5¢
69
1’
8
9

LED N=32+PEEK 16406+256*PEEK 16407

LET Ag-"CD.E7.02.CD.10.20.1.1,09.80.ED.B0.C3,07.02.00.00.05.
01.11.00.40.21.09.00.19.10.FD.E5.11.0B,00.19.5E.23.56.21.09.
C0.1.9.44.4D.E1.Co"

LET S=8192

FOR I=1 TO LEW Ag-1 SITEP 2

POKE S+I/3, ((PEEK (N+I)-28)#16+(PEEK (N+I+1)-28))

NEXT I

LET TARGET=8200

LET SELECT=8209

PRINT "TARGET=";PEEK TARGET;" (TARGET ADDRESS*256 BYI'ES IS
WHERE YOU SAVE YOUR PROGRAM"

1@ PRINT "NORMAL RUNNING PROGRAM, TARGET=64"

11@ PRINT "PROGRAM 2, TARGET=128"

12¢ PRINT "PROGRAM 3, TARGET=192, ONLY FOR 48K/56K/64K"

13¢ PRINT "PROGRAM 4, TARGET=128, SECONDARY MEMORY SET, ONLY FOR SUPER Z"
14¢ PRINT "SELECT=";PEEK SELECT;"(THIS IS THE CHOSEN PROGRAM, EITHER THE

RUNNING PROGRAM(1) OR PROGRAM 2.0R 3"

15¢-PRINT "PRESS A KEY TO COPY THIS PROGRAM IN BLOCK 2 AND 3"
16¢ IF INKEYg="" THEN GOTO 160

174 POKE TARGET, 128

184 RND BSR S

198 POKE TARGET, 192

2¢$ RD USR S

218 oS L

22¢ PRINT AT 10,103"ALL DONE"
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23¢ PRINT AT 15,3;"YOU CAN ERASE THIS PROGRAM BY NEW OR BY LOADING

A NEW PROGRAM"

24¢ PRINT "TO CALL A PROGRAM FROM MEMORY PLEASE NOIE ON A PIECE OF PAPER
POKE 8200,64(TARGET LOADED WITH THE ADDRESS OF RUNNING PROGRAM), FOLLOWED
BY POKE 8209,2(OR 3). NOTE THAT SELECTING A NON EXISEPING PROGRAM WILL
CAUSE THE SYSTEM TO CRASH. FINALLY TYPE KND USR 8192."

SCREEN LOGGER:

allows you to use the extra memory as

buffer for displays. If you

PRINT BT 2@.S5; "PRESS A KEY
READY "
IF INKEYs$="'" THEN GOTO 19@

This
have a printer, you can print in the same loop as many pages as you
have set aside the memory for - 180
| WHEN
190
200

18 LET N=32+PEEK 164@6+256:3PEE
16407

2@ LET A$="CD 1@ 2@ 28 @4 .CD 31
20 EB ED B@ CO 0@ @@ 28 @@ @b
1 11 D6 @2 21 @@ 824 19 1@ Fb EB
44 4D 2A @OC 4@ CS8* :

3@ LET S5=8182

4@ FOR I=1 TO LEN A%-
5@ POKE S5+I./3, ( (PEEK
£16+ (PEEK (N+I+1)-28))

60 NEXT I

70 LET I=5+5

8@ LET PRGE=S5+17
100 PRINT ~THE SCREEN PAGE REQU
IRES 726 BYTES TO STORE-STRRTING
FROM LOCATION 32678"
105 PRINT :
196 PRINT "DEPENDING ON THE AMO
UNT OF MEMORY YOU RESERUVE,A NUMB °
ER OF PAGES CAN BE FREELY WRITTE =
N INTO UWITHOUT INTERFERENCE TOQ Y
OUR PROGRAM'

11@ PRINT AT 1@, 10; " mesesessemmmu’
120 PRINT “ONLY 22 PRGES RRE RV
RILABLE ON A 32K RAMPACK"

TAE. ARINT “UR TO. A4 DNCES- SN B
E STORED WIH A 48K OR +" 3
130 PRINT =
135 PRINT "UWRONG ANSWER WILL CR=
USE PROGRAM TQ CRASH" =
137 PRINT AT _2@,1; "PLEASE ANSUWE =
R UITH 32-48-56-0R-64"

P

e

STEP R
N+I)-28)

14@ INPUT N E
15@ LET TOP=(22 AND (N=32))+ {44 =
AND (b=48))+(S6 AND I(N=56)1+(866 3
AND (N=64113

16@ CLS R
170 PRINT *yau SAY TiN; UK BYT ES?%
50 “:TOP;'" PRGES ARE’ RESERUED ;

LERSE ENTER DETRILS
175 PRINT “"PRESS »>=
XT_ PAGE"
"PRESS

“PRESS

TO 60 TO NE -
TO VIEU LAS

i=

LPRINT TO COP I

S
RTING AT

260

540

550, LET TDP-EXTRH

560
579
80
sae
6li@
620
630
6540
650

GOsSuUB 23@

IF TOP:44 THEN GOTQ Se@

GOSUEB 236

GOTO 28

FOR N=1 TO TP

EOKE PRAGE , N

PRINT “PRGE=";N;" BLOCK 5TRe§
*; PEEK (S+;31

IF INKEYs$="" THEN GOTO 26O g

IF INKEY$<>">=" THEN GOTO 3§

RAND USSR S

GOTO 45

IF INKEYS$<>'"<=""

LET N=N-1

IF N=@ THEN RETURN
POKE PAGE,N
RAND USR I
GOTO 41@

IF INKEYS$<>"
400

COPY ‘

GOTO 418
PRINT INKEYS;
IF INKEY$<>"*
GOTO 26@

NEXT N ,
RETURN

LET EXTRA=TOP-44 "

LET TOP=44

GOSUB_23@ 6 :

IF EXTRA>8 THEN cbTO 6oe
POKE 5+23,33 '

THEN GOTO 3

LPRINT  THEN

THEN GOTO 410°

GOsSuB 232 T
POKE S+23,6¢

GOTO Sl1l@

REM USING SECODARY MEMORY
POKE 14339.13@

POKE 14338,2855

LET TOP=44

GOSUB 23@

POKE 14338,12

REM SUITCH ON SEC HEH.
LET TOP=22

" Please note that these listings show lots of printing lines., These can

be omitted once you get

used to the new facilities and if you wish to

incoporate them to your exlstlng programs, usually only the first 1¢

lines have to be kept.

AUDIO COMPUIERS 87 BOURNEMOUTd P

ARK ROAD SOUTHEND ON SEA ESSEX
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DIN - kontakt

for starkare. | bandspelare

Pi 1-kanaliga. firstdrkare med 3-poliga 74 tandspelare  kopplas anslutningarna.
DIN-kontakter “kopplas angutrimgarna /Zi spegelvint gamtért med forsbvkaren,
debta  sith. i s Gt vet man att ala sttt skal

anslntag Gl sttt wed metsarande
nammer pdi Forstirharen..

W6
Ve

L-kanaliga Forstarkare skall voma ko/oﬂ.adl; Ha - Liq
plL deHa 5&7& i DIN -utingen., He

| vissa fall forekommer det att ut-
och ingihga.ma kop}ola; samman.
genom dampande resistanser hos band-
spelart. Utgingen fungerar di som
hi’,m'wfinydny vid in.Sf’dninﬁ.

Fick up-ingdmgen  kan iband varn ubfird

mtd Gverkoppling melan sttt 5 och | fir alt
méliggira anvirdning  av 3-poliq  DIN-Kontakt,

{:une.r‘

forst

Pi en tuner maste uéya'.ngarm ¢ill
forstirkare  resp  bondsptiare” Kopplas olika
for att passa Korrekt,




Féljande tabell ger frekvenser (avrundade till heltal) fér fyra oktaver med en
halvtons mellanrum. Visserligen &r inte listan fullsténdig for alla musiktoner, men
den kan &nda vara en god hjélp vid programmering av musik.

Frekvens
110
117
123
131
139
147
156
165
175
185
196
208
220
233
247
262
277
294
311
330
349
370
392
415

Ton

A

A#,Bb

B

C (1aga C)
C#,DP

D

D#,EP

E

F

F#,Gb

G

G#.,8b

A (under medel-C)
A#,Bb

B

C (medel-C)
C#,Db

D

D# Eb

E

F

F#,GP

G

G#,AP

Frekvens
440
466
494
523
554
587
622
659
698
740
784
831
880
932
988

1047

1109

1175

1245

1319

1397

1480

1568

1661

1760

S

Ton

A (6ver medel-C)

A#,BP

B

C(hogaC)

C#,Db

D

D#,EP

E

F

F#,GP

G

G#,AP

A (6ver hogaC)

A#,Bb

B

C

C#,Db

D

D#,EP
Hi\

F \

F#,GP |

G

G#,AP
A




HIS monlh’i Micrde;'x; “features “an

EPROM extension board for the ZX81 or
gxso, a BASIC program to solve
simultaneous equations, and the solutions to
the BASIC problems featured in the last
Micro-Bus.

EPROM EXTENSION BOARD

The circuit shown in Fig. | was submitted
by 1. P. Bryamt, and will add up to 8K of
EPROM or RAM to a ZX80 or ZX81. The
extra memory appears in the memory space
directly above the 8K monitor ROM, and the

_ circuit uses 2716 or 2516 EPROMs as these:
are available at a reasonable price.

. ThecircuitummfacedtotheZXSI bu:by
means of the edge connector. For ZX80 users
there is no ROM chip select signal on the con-
nector, but this can be created by connecting
!C6pm6tothelpmed¢econnector,
then cu

ting the track between IC12 pin .

mmmu_men,c andL‘v'v

The BASIC program of Fig. 2 was submitted
by A. Schoultz of South Africa, and can be
used to solve such equations. The program
was developed_on a ZX81, but can fairly
casily be modified to run on any BASIC-
speaking microcomputer.

The number of equations which can be
solved is dependent only on the amount of
available memory. On a ZX81 with a 16K
RAM pack the program has no trouble solv-

ing ten equations with ten unknowns, and -
ukaaboutZZseconds.Asanenmple,to

= golve the three equations:
a+2b+3¢c=42 ‘
7a+b—8c=36
3a—-2b+2c=154
oneentersthecoemeaemmolder
1,2,3,42,7,1, -8, 36,3, -2,2, 54.

‘Theprogramshouldthenproducetheeorrect*

answer:

7.;-14 b=2, cm8

SIMULTANEOUS EQUATIONS
Simultaneous equations crop up in many
different branches of electronics. For example,
one can determine the resistive, capacitive,
- and: Mm&d‘l‘puﬁve com-

arrays. Array A holds the coefficients of the
variables, and array B holds the constants.
The solution is returned in array X. Lines
1000 to 1036 solve the equations, and lines
1037 to:1048 print out the solution.

‘- To alter the program for.other machines,

RER #*w llIlLTAIIOUIvlQUAfIOllﬁ"'
10 PRINT "RO..OF EQUATIONS ="; .
15 Q=37 S

20 THPUT N

30 PRINT N

40 DIM A(N,N)

50 DIM B(N)

60 DIM X(N)

70 LET C=INT(30/(N+1))

80 FOR I=1 TO M

90 FOR J=1 TO N

100 INPUT A(I,J)

110 PRINT AT I*2,J%C-C;A(I,J);" ";CHR$(J+Q)
120 WEXT J

130 INPUT B(1)
140 PRINT AT I%2,J%C-C;"= “;B(1)
150 wxxT 1

1000 FAST
1001 FOR I=1 TO N-1

.. 1002, LET Rel

1003 ‘LET M=A(1,1)
1004 FOR J=l+l TO N

1005 IF ACJ,I)S=N TREM poro 1008
© 1006. LET ReJ

1007 LET M=A(1,J)

1008 NEXT J. .

1009 1P M=0 THEN PRINT "SOLUTION ABORTED."
1010 IF R=I THEN GOTO 1019

1011 YOR K=1 TO N.

L1012 LET $=A(1,K) S
1013 LT A(Z,KI=A(R,K)

LET. A(R, :)-s
<WELT K -
 LET 8=B(1)
LET B(L)=B(RY -
LET B(R)=§ -
1019 FOR J=1+1.TO N '
&ﬁt& &lt '.‘{;it)/“x a2

those features peculm to the ZX81 will have

to be altered. The value of Q on line 15 is
chosen so that CHRS$(Q+ 1) will give the letter
A, for the printing of the equation variables;
other machines that use ASCII will need
Q==64. The PRINT AT Y,X statement in lines
110, 140, 1043 and 1046 can.be mpheed by



MILK

Micra-Bus presents ideas, applications, and programs for the most popular
unlikely to find in the manufacturers’ data. The most original ideas often -
payment will be made for any contribution featured.

Appearing. exery.two. months,
microprocessors; ones that you are

come from readers working on their own systems;

HIS month’s Micro-Bus focuses attention
on the Sinclair ZX81 and ZX80
microcomputers. and includes two memory-
expansion circuits, an encryption system, and

Compiled

by DJD.

a program renumber routine.

EXTRA RAM FOR zZX81

The programming space available on the
ZXR&I can be increased some 3 to 4 times by
adding an extra 1K of memory. as shown in
the simple circuit of Fig. 1. This was submitted
by D. Brownlee of Hatfield who writes:
“When | first took delivery of my ZX81 1 at-
tempted to enter a fairly long program
published for ‘the standard ZX80. However, |
soon discovered that the program would not
fit in. presumably because the ZX81 uses
more of the RAM for its workspace. | over
came this problem with the RAM extension,
and the circuit should be self-explanatory. The
address decoding is performed by a 74LS10.

“and when the extra memory..is. addressed. the,
mternal memory is disabled by an extra gate
and a diode.™

7K EXPANSION

If more than 1K of expansion is envisaged
the following design may be more suitable. It
wias sent in by Howard Parry of Manchester.
and can accommodate up to 7K of RAM. or a
minture of RAM and 170 ports: what follows
is based on his deseription.

“For the expansion T decided 1o use 2114
static RAM chips. the same as those used m
the kit One problem was the edge connector:
I could not find a 23 way double sided con
nector inany of the popular magazines, so 1
finally decided on a Vero double sided 43 way
connector which 1 cut down to size. It fits per
fectly!

EXPANSION CIRCUIT

“The circuit, shown in Fig. 2. is based
around a 74LS138 decoder ic.. and the
memory chips. 1t works  as  follows: the
T4LS 13K decodes A4 and MREQ to enable
the expansion to be positioned at the start of
the 16K arca. ATO-ALTL and AI2-AI3
decode one of eight 1K blocks from 16K to
DIK. MREQ s required to make sure that the
address lines are stable before memory is
accessed for read and write operations. To
disable the internal TK RAM block YO is
connected back to C8§ on the ZX81 bus.

“After buildig the: RAM expansion | did
the RAMIOP test: PRINT PEEFK
163884 256*PEEK 10389 and. hey presto.
the answer came up 1843217
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Fig. 1. 1K RAM Extension for a ZX81
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WARM START FOR ZX81

Sir—One of the most frustrating features of
the ZX81 is its lack of a hardware ‘BREAK’
key. This is particularly apparent when
developing and trying out machine code
programs: So long as the machine is in
BASIC it is possible to exit from a program
loop by means of the software-scanned
BREAK key on the keyboard; but once the
ZX81 ceases to scan the keyboard, as will
occur during the execution of a machine
code program which either intentionally or
unintentionally gets stuck in a loop, one
loses all control of the machine; it becomes
completely inaccessible and unresponsive.
All you can do is pull the plug on it, recon-
nect, re-load your programs, and start all
over again.

! have tried many different approaches to
try to-implement a Warm Start, and finally
came up with a successful method which is
extremely simple.

The obvious approach is to use the in-
terrupt system, but | was initially dis-
coursged from doing this because the
ZX81’s interrupt system is completely tied
up with its display hardware and routines.
Furthermore, the interrupt ‘vectors’ for the
NM! and all INT modes except 2 (fully vec-
tored interrupts) lie in the ROM, and so
cannot be changed. On receipt of an M,
control is transferred to the frame-
configuring routine at 0066 hex; a mode O
INT transfers control to the line-outputting
routine at 0038 hex.

However, believe it or not, there is a way.
Inspection of the NM/ handler routine
reveals that it is normally exited by either a
RET or by a JP (I1X), an indirect jump to the
address pointed to by the IX register, Now,
provided that the alternative accumulator
contains zero, after the initial incrementing
at the beginning of the NM/ routine, exit
from the routine will be via the JP (1X). Thus
all that is necessary is to preface one's
machine code program with a segment of
“rescue code’ which ensures that the alter-
native accumulator will be found to contain
zero after its initial /'ncramenting by the
NMI routine, and that the IX register will
contain an appropriate address for re-entry
into the BASIC command-level keyboard
scan/display loop. Now if an NM/ pulse is
generated (the NMI input of the 280 is
negative edge sensitive), control will be
transferred to the NM/ routine at 0066 hex
in ROM, and an indirect Jump will be forced
back into BASIC.

There are two very important additional
Points: (1) This method is only possible in

FAST mode, when the NMI routine is not in
use for display purposes, and the SCL chip
is not generating NMT pulses. This is no
problem, because chances are one will
want to execute the machine code program
without interruption by the system display
hardware (except of course for flicker-free
graphics applications), and once back in
BASIC one can switch between FAST and
SLOW modes as desired, (2) The Warm
Start push button must not be used while in
BASIC, otherwise the system will hang up.

Clearly it is also necessary to avoid using
the IX register and the alternative ac-
cumulator for any other purpose.

Thus it is necessary only to make sure
that the system is in FAST mode before do-
ing the USR call, and to make sure that the
Warm Start button is used only to exit from
a machine code program which has been
prefaced by the rescue code. | have found
that the easiest way—in conjunction with
the ZXAS Assembler by Bug-Byte—is to
LOAD "ZXAS", RUN, NE W, and then LOAD
a “starter” program which incorporates an
initial REM line with enough space for
machine code, and the rescue code
assembly listing, and the BASIC part of

+5v -1 p
100k
914
{<¢ 12A
I i A N—I
WARM
sunr", T “7p
Sy 4,58
neser.-i
L -—— 21A
RESET

Ceae)

ZXAS needed to actually use it (slightly
modified—-to ensure that FAST mode is
retained throughout).

Once the rescue code has been assem-
bled from decimal 16514 in the initial REM
line, the source listing for the rescue code
may, if desired, be deleted. Thereafter
assembly should be from location dec.
16521, which is the next location after the
rescue code. It will be found that it is POSSi-
ble to do a Warm Start out of the machine-
code routine by a single press of the Warm
Start button. The rescue code may of
course be made into a separate Subroutine,
useful when working with more than one
machine code program, or with a program

and MICROPROMPT

with multiple entry points.

Note that a USR call from BASIC
automatically disables maskable interrupts,
S0 your machine code program will not be
interrupted by the INT handler at 0038 hex
(unless you should explicitly re-enable in-
terrupts in the course of your code), and on
encountering RET, or via the Warm Start
via JR-HX} to address 0410 hex, maskable
interre@aid are re-enabled, so that the dis-
play system continues to work correctly.

The ‘‘Starter’” Program for use with
ZXAS. Certain lines are part of Bug-
Byte’'s ZXAS Assembler, which should
have been previously LOADed,
followed by RUN, then NEW

10 REM 0000000000000000000 . . . . . 0000

i.e. enough space for machine code

20 REM (
30 REM EX AF.AF’

40REMLDA2ss | p

SOREM EX AF.AF [ ioeue code source
60 REM LD IX.$0410

Space for rest of assembly listing.
4000 REM )
Space for additional BASIC programs.

9000 FAST

9010 INPUT 222

9020 POKE 32461, INT (ZZZ/256)
9030 POKE 32460, ZZZ-256°INT
(22Z/256) :

9040 RAND USR 28565

9050 PRINT AT 21,0;“ERROR”; PEEK
32651

For assembly use GOTO 9000. Assem-l
ble and execute from dec. 165 14, if lines
30 through 60 deleted after assembling
rescue code, then assemble program proper
from dec. 16521, but still execute from dec.
16514. Rescue code in hex is 08 3EFF 08
DD211004.

So few components are required that
they may easily be fitted to the Zx81 pch.
The push-to-make Warm Start switch may
be fitted to the case or brought out to some
convenient position. While carrying out this
modification it is worth fitting a RESET
switch at the same time; this achieves the
same as the power-on reset, but without
the need to disconnect or turn off the
power supply.

Philip Creighton,
Luton,
Beds.
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Bit /O Port s

Get your Spectrum/ZX81 thinking out
loud for around £18

HERE have recently been a few designs published utilising the
SPO256AL2 speech processor manufactured by General
Instruments. However, this circuit, as well as incorporating,an
SPO256AL2, contains a ZBOA PIO of which one port, port A, is
dedicated to the speech i.c. and the other port, port B, is taken to
a 15-pin "'D"" socket and so can be used as a programmable,
bidirectional 8-bit 1/0 port.
The circuit has a very low component count using only two
i.c.s, a regulator plus some other discreet components. The
whole unit can be made for less than £18.

THE SPO256AL2 AND Z80A PIO

The SPO256AL2 is one of a family of speech processors
produced by Gl. It contains a clock circuit, micro-controller, 16K
ROM, and digital on-chip filter making it a compact unit. The ROM
contains the data required to produce 59 different sounds, or
allophones, plus five pauses of different lengths. The required
allophone is selected by placing a 6-bit address on AO to A5 and
then taking ALD, allophone load, low when the data is latched
into the i.c.

The Z80OA PIO contains two bidirectional 8-bit ports, each of
which is individually programmable. The i.c. is selected by taking
pin 4, chip enable (CE), low and then the relevant port register is
selected using pins 5 and 6, C/D and B/K respectively, thus
each port is latched. The i.c. has four operating modes for each
port and port B is capable of driving Darlington transistors (1-5mA
at 1-5V).

CIRCUIT DESCRIPTION

No discrete logic is required for address decoding since the

*PIO’s internal logic will detect when it has been selected. Address

line A7 is used for device selection and must be taken low for the
PIO to be selected. A5 is connected to B/A and A6 to C/B. Thus
A5 and A6 are used for register selection:

A5 | A6 | A7 | Port | | FUNCTION
(B/A) (C/D) (CE) decimal hex
0 ) 0 31 1F A Data
0 1 0 95 5F A Control
1 0 0 63 3F B Data
1 1 0 127 7F B Control

Table 1. The PIO addressing details showing register/
port allocations

AO to A4 must always be high since these lines are used to select
Sinclair peripherals; a logic low on one of these lines will select a
certain peripheral and, if that peripheral is attached, this would
lead to two peripherals trying to use the system bus
simultaneously.

M1, IORQ and RD are used by the PIO to detect instruction
type. INT is the interrupt output from the PIO; an interrupt is
generated by certain conditions on either port A or port B, more
later. M1 and IORQ are used to detect whether an interrupt has
been acknowledged since they will both go low to indicate an
interrupt acknowledge. CLK is the standard Z80 single-phase
clock taken from the host computer. Pins 22 and 24, IEO and IE|
respectively, are used for “‘daisy-chaining’’ Z80 peripherals. In
this circuit the PIO is configured as having highest priority since its
IEl pin is taken to +5V via R1. When the PIO, IC1, is having an in-
terrupt serviced, its IEO pin will go low preventing any lower
priority device from generating an interrupt. Port B, consisting of
BO to B7, BSTB, BRDY, is taken to SK2, a 15-pin female D-type
socket. In this circuit ASTB and ARDY are not used since Port A
is operated in Mode 3 only.

AO to A5, READY and ALD from IC2 are taken to AO to A7 on
IC1 and so complete control over IC2 is exercised by port A, IC1.
The two reset lines of IC2, pins 2 and 25, are taken to the Z80's
RESET line and so IC2 is reset whenever the host computer is
reset. PB1 is provided to generate a reset pulse whenever it is
pressed since both the ZX87 and ZX Spectrum lack a reset button.
IC2's internal clock is used in conjunction with X1, a 2-45676MHz
crystal, to provide the clock frequency for IC2. Varying this
frequency, by inserting a different crystal in the range
1MHz-3-5MHz, will alter the speed of the speech. The output
from IC2, pin 24, consists of a pulse-width modulated signal
which is then passed through a 5-3kHz low-pass filter formed by
R2, R3 and C5, C6. This filter converts the signal into an analogue
one.
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fig. 1. Cblhploto circuit diagram of the Spectrum, Speech Synthesiser and 1/0 Port

Further loading of the 7805 in either the ZX81 or ZX Spectrum is
not advised and so the 9V output from the power supply is fed
into a 7805 regulator, IC3, in this circun to provide power for the
circuit.

C1 should be mounted as close as possible to IC1 and C2
should be mounted as close as possible to IC2 as these are
decoupling capacitors, across the supply rails. SK1 is a 2 by 23-
way O-1 inch pitch edge connector.

CONNECTIONS USED

Reset connections are different for each computer and a small
wire link or switch should be incorporated to get around this
problem. All other connections are the same. :

PROGRAMMING

Although IC1 can have each port programmed in four different
modes, it has been found that mode 3 (control mode) is the most
useful and, indeed, the easiest and so | shall just describe this
mode. The port strobe and ready lines (ASTB BSTB ARDY
BRDY) are internally inhibited in this mode but BSTB and BRDY
have been made available for those who have a knowledge of
modes O, 1 and 2. The Zilog publication Z80 P/O Technical Manual
describes fully the PIO and how to program it, for those who are
interested.

In mode 3, each bit can be inqividually deﬁned as either input or
output. For interrupt control in this mode, the CPU interrupt mode
must be mode 2, i.e. amachine code IM2 instruction should be ex-
acuted foliowed by an El instruction to enable the interrupts. If
interrupts are not be be used then programmlng of the PIO can be
accomplished quite easily.

Practical Electronics January 1986

11




f SK2 MOUNTED
1 | OF soaro"
. O H X
: :
| 1

s - %% £<0- °r+‘/, b
o~ o 0 >4 ™ F—d ) |
o] oti-0 *— 4 O il !
ole ol ! @ !
s o 727 1 e
o | o~/ 4/ /4 o
s | . e s
o 0 i ,
® F' 5 : : 5 : L]
: .\\ % p e ¢ c2
o o]\ A . H
HanncE: 7 - B A
s ¢ : cs ‘
L J ‘3 " 4 XTL

’ . SK3
er‘ I
o

Fig. 2. P.c.b. design and layout

P10 PROGRAMMING

Port A
OUT 95, 255 Selects mode 3 for port A

OUT 95, x x defines input and output bits: O sets bit to
output, 1 sets bit to input, e.g. 255 would set all
‘ bits to input
PortB

OUT 127, 255 Selects mode 3 for port B
OUT 127, x x defines input and output bits:
O sets bit to output, 1 sets bit to input; e.g.
77= D7 D6 D5 D4 D3 D2 Dt DO
o/P 1/P O/P O/P 1/P 1/P O/P 1/P
o 1 0 0 1 1 0 1
As interrupt mode 2 is rather hard to implement on a ZX87 or ZX
Spectrum it is not practicable to use PIO ) interrupts. Nevertheless,
it can be done and that is why the PIO INT line is connected.
Programming the SPO256AL2 is very straightforward. When
READY is high the i.c. will accept an allophone and so to send an
allophone to the SP0256AL2 a suitable program can easily be
constructed.

SOFTWARE

This is a small sample of software for driving the SPO256AL2;
and is of a skeletal nature. The programs may be expanded, of
course.

ZX SPECTRUM

LD A,255

OUT (995), A Port A mode 3

LD A, 128

OUT (95), A AO to A6 output, A7 input
IN A, (31) (LP1)

BIT 7 A Is READY high?

JRZ, (LPl) Jump back if READY low
LD A, (23728) Fetch allophone code
‘RES 6,A ALD must be low

OUT (31), A Send allophone .
SET 6,A Take ALD back high again
OUT (31), A

RET "Back to BASIC

The allophone to be sent should be POKEd into 23728 which is

an unused location in the system variables.

A BASIC program to poke the machine code into RAM is:
10 clear n : (dccxde on a value for RAMTOP)
20 FOR a=n+1 TO n+ 26
30 READ b: POKE a,b: NEXT a
40 DATA 62, 255, 211 95, 62, 128, 211, 95, 219, 31, 203,

5.’12'17 ‘31? 2—81 58 176 92 203 183 211 31, 203 247

An allophone can then be sent using:

POKE 23728,x
RANDOMIZE USR (n+1)
02
I!l nnonnnnan
194

05
ik
n nn
1%} oo Uo0uUoUoouyg

Lo It

ov RESET A6

|
3l

0 N

qp-=5

e—~dpb
dp-2.

d :‘—_g

DIO
n
1%}
}
ov

+

!
!

ON
SPECTRUM

(g
Fig. 3. The Spectrum and ZX81 edge connector

ZX81

The machine code program is the same for the ZX817 as that for
the ZX Spectrum; however, location 16507 is used to hold the
allophone code. Again this is an unused location in the system
variables. Thus the instruction LD A, (23728) becomes LD A,
(16507) [5812364).

The basic program is different since READ? DATA and CLEARn
are not available on the ZX817:

10 REM XXXXXXXXXXXXXXXXXXXXXXXXXX

(26 X’s)

20 FOR A = 16514 TO 16539

30 INPUT B

40 POKE A, B

50 NEXT A
The above program should be RUN and the following 26
bytes entered.
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When this data has been entered,

211 95 lines 20-50 may be deleted but line
62 128 10 must be kept since it is used to
211 95 hold the machine code. Note also
219 31 that line 10 must be the first line in
203 127 ANY program.
40 250 ) :
58 123 64 An allophone can then be sent
203 183 using:
211 31 E 16507, x
203 247 RAND USR 16514
211 31
201
e Srraal X
< -vu ! 4 * -
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Photos illustrating both sides of the prototype model of
the Spectrum Sp h Synth and 8-bit 1/0 Port.
The prototype was built on Veroboard but the construc-
tion is similar to the p.c.b. design

CONSTRUCTION

The prototype model of the Spectrum Speech Synthesiser and
1/O Port was built on a small Veroboard as shown in the

.
. ARl

| .

. y ool e r §
o
 » 4 XX

L -ll——!_-!___

photographs. Because we think that this project will be very
popular, we have designed a suitable p.c.b. of similar size to the
prototype which is shown in Fig. 2.

Construction should start by assembling the components on
the p.c.b. in the normal way, resistors and capacitors first. Next,
the i.c. sockets and the regulator should be mounted, together
with the switch and the crystal.

Provision has been made on the p.c.b. for the D-type connector
to be mounted directly on to the p.c.b. or wired accordingly.
When all the components have been mounted, all solder joints
and connections should be carefully checked for solder splashes
and dry joints. Finally, the two d.i.l. i.c.s should be fitted in to their
sockets making sure they are the right way round.

The project should be carefully connected to the computer edge
connector (Fig. 3) and the Speech Synth And I/O Port may be
used as described previously. You will probably find that further
development of the computer software will enable better
results.
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DC — 20MHz Bandwidth
2mV/div Sensitvity

40ns — 0.2s/div Sweep

14 Trigger Functions

Including active TV trigger on line

3 Triple Output DC Source
+5V (1A); —ve grounded
2 112V (200mA) Common Floating

Crotech instruments Limited

2 Stephenson Road, St. lves, Huntingdon, Cambs. PE17 4WJ

WITH THE CROTECH 3132

2 Active Component Comparator
(for checking Transistors, diodes and
1.C’'s etc)

Test Voltage: 8.6Vrms (28mA)

All for the price of a scope at
£295*

*(Excluding Delivery and VAT)
Correct at time of going to press

Telephone: (0480) 301818

Also available from Audio Electronics & Henry's J
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SYSTEMS

MAKE YOUR INTERESTS PAY!

More than 8 million students throughout the worid have found it worth their while! An
ICS home-study course can help you get a better job, make more money and have more
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can use the computer. Overcome this with Maccon'’s printer buffer,
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M5M5165P-70, -10, -12,

65536-BIT (8192 WORD BY 8-BIT) CMOS STATIC RAM

MITSUBISHI LSis

-70L, -10L, -12L

DESCRIPTION
The M5M5165P is a 65,536-bit CMOS static RAM orga-
|nized as 8,192 words by 8 bits which is fabricated using
‘hlgh -performance double polysilicon CMOS technology.
The use of resistive load NMOS cells and CMOS periferals
result in a high-density and low-power static RAM. It is
Ideal for the memory systems which reguire simple interface.
The stand-by current is low enough for a battery back-
| up application. It is mounted in a standard 28 pin package
| and configured in an industrial standard 8K x 8-bit pinout.

‘ FEATURES

Power supply current
Access ti
Type CC(:Z:;ME Active Stand-by
{max) {max)
M5M5165P-70 70ns
M5M5155P- 10 100ns 2mA
M5M5165P-12 120ns 50mA
M5M5165P-70L 70ns
M5M5165P- 10L 100ns 100 A
M5M5165P- 121 120ns

Single +5V Power Supply

Fully Static Operation: No Clocks, No Refresh
Data-Hold on +2V Power Supply

Directly TTL Compatible: All Inputs and Outputs
Three-State Outputs: OR-tie Capability

Simple Memory Expantion by S..S:

OE Prevents Data Contention in The /0 Bus
Common Data /O

Pinout Compatible with 64K EPROM M5L2764K
APPLICATION

Small Capacity Memory Units.

PIN CONFIGURATION (TOP VIEW)

ne 0

Vee (5V)
WRITE
2~ W CONTROL INPUT
A —[] Sz  CHIP SELECT
INPUT
1] .
A —[L ADDRESS
As —[5} Ag riNPUT
ADDRESS | p, o[5] z A
INPUT ] o OUTPUT
Ay —[1] 2 OF E£NABLE INPUT
Az —[E] 3 A1g ADDRESS INPUT
o
A . T CHIP SELECT
- v St NpUT
Ag.—+ [ [19]«+ DQsg
(DO =[] [(8l«> DOy
DATA 1/0 { DQp «~[ 7]« DQsp DATA 1/0
DOz «[3 [i6] « DQs
(0V) GND E fi5]e+ DQs

NC : NO CONNECTION
Outline 28P4 .

combination of the device control inputs S, S;,Wand OE.
Each mode is summarized in the function table. (see next page)
A write ‘cycle is excuted whenever the low level W
overlaps with the low level S, and the high level S,. The
address must be set up before the write cycle and must be
stable during the entire cycle. The data is latched into a cell
on the trailing edge of W, S, or S,, whichever occurs first,
requring the set-up and hold time relative to these edge to

" be maintained. The Output enable input OE directly

controls the output stage. Setting the OE at a high level,
the output stage is in a high-impedance state, and the data
bus contention problem in the write cycle is eliminated.

FUNCTION A read cycle is excuted by setting W at a high level and
The operation mode of the M6M5165P is determined by a OE at a low level while S; and S, are in an active state (5:=L,
BLOCK DIAGRAM - - - N
As  (20) )
As (25 > - 8192 WORDS X @ 8
) - i >
N0 ® 3 2 8 BITS & B
A (3) el o Ps§ 8l s , DATA 1/0
"3 3 E e I
As (8) 521 18 @erowsx [P 12]7]&
3 5] C
as (3) & u 256 COLUMNS) pu m
Ag o = p] o
A
ACDRESS INPUTY @ Lr LT- B—f
I -
Az (8 5 o :_
Ay (9 @ g nCl_‘ Q o P fe—
Zmhols ’Q 32 8 e
As (19 A e 1285 / kit
= -
Ao 21 52| |52 5%
LA” 23 S -
WRITE CONTROL o=
weut - W (@7 ‘P '
5, (0
CHIP SELECT Y o, ch <«—39) Voo (5V)
(14 GND (0V)
OUTPUT ENABLE
INPUT E@2
MITSUBISHI
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M5SMS5165P-70, -10, -12, -70L, -10L, -12L

65536-BIT (8192 WORD BY 8-BIT) CMOS STATIC RAM

S;=H)

When setting S; at a high level or S, at a low level, the

FUNCTION TABLE

chip is in a non-selectable mode in which both reading and 5118 | W |OE| Mode ba leo
writing are disabled. In this mode, the output stage is in a X [ L] X | X | Nonselection | highimpedance Standby
high-impedance state, allowing OR-tie with other chips and H | X | X | X |Nonselection | high.impedance Standby
memory expantion by S; and S,. The power supply LiH|Ll x Write Din Active ]
currefntdis re'duced as low as the stand-by (C:‘urrent vs::ni;h Ii; Lin|AHlL fread Dour Active
specified as or | and the memory data can be he -
a‘: +2V powefcgupply?cgrllabling battery 'gack-up operation LlH[HIH highimpedance fictive
during power failure or power-down operation in the non-
selected mode. '
RECOMMENDED OPERATING CONDIT'ONS (Ta=0~70"C. unless othenwise noted)
. i Limits
Symbol Parameter Unit
Min Typ Max
~“\'/:(;- Supply voltage 4.5 5 5.5 \%
‘_(—}hND Supply voltage 0 \%
) ViL low input voltage —-0.3 0.8 \
ViH high input voitage 2.2 Veeo+0.3 A\
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Limits Unit
Voo Supply voltage -~0.3~7 \%
Vi Input voltage With respect to GND —0.3~Vcc+0.3 v
Vo Output voltage 0~Vee \"
Pd Power dissipation Ta=25C 700 mw
Topr Operating temperature 0~70 °C
Tstg Storage temperature —85~150 °C-
ELECTRICAL CHARACTERIST|CS (Ta=0~70°C, Vge=5V+ 1095, uniess otherwise noted)
Limits
Symbot Parameter Test conditions Unit
Min Typ Max
w\/—'m High input voltage - 2.2 Vee+0.3 Y
‘.V[ZW ) _-‘Low input voltage —-0.3 0.8 *V
»\—/;;"T——;;;;:‘:;ut voltage lon= — 1TmA 2.4 \
k»‘\;:)t - Low output voltage foL== 2 mA 0.4 v
4y ) L Input current Vi=0~ Voo +1 LA
jizi::itg_;;ivﬂgjmuz currrem in off-state Si=Viyor Sz= VL or OE =V)y 1 uA
lozL Low level output current in off-state Vi/0 =0-—Vce -1 A
T §150.2, $;2V00—0.2
leot Active supply current Outout open 30 45 mA
‘Gther inputs 0.2 or 2Vgg—0.2
. Si=VviLor Sp=vy
lcca Active supply current Output open 35 50 mA
Other inputs =V
loca Stand-by supply current % —,Ssalé%ggg_ 00";9\; "”g:‘;_;gg__vgczv' 2(P) mA N
B Other inputs =0~ Vgg 100(P~L), uA
lcoa Stand by supply current S2=ViL, §1=V\y, Other inputs=0 ~ Vee 3 mA
Ci Output capacitanice (Ta =25°C) Vi=GND, Vi=25mVmrs , f=1MHz 6 pF
Co . Outout mpacnance.(TfZES. V0='AGND , Vo=25mVrms, f=1MH2z 8 pF

Note 1 Direction for current flowing into IC is indicated as positive (no mark)
2 Typical value is Voe =5V, Ta=25°C

MITSUBISHI
ELECTRIC
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This needs extra cables to the ZX81-board.


CONSTRUCTIONAL PROJECT

TEMPERATURE-ANALOGUE

INTERFACE

BY R. A. PENFOLD

Two-channel temperature interface
plus dual analogue ports for the
Amstrad and the Spectrum

THIS interface was designed to give
the Amstrad CPC464 computer
four analogue inputs, two of which are
intended for use with semiconductor
temperaturc s¢nsors to give a measur-
ing range of 0 to 51 degrees Centigrade
with 0-2 degree resolution. However,
the unit can be used as a straight-
forward four channel analogue to digi-
tal converter if desired.

Although the unit was not designed
with the Spectrum computer in mind,
it has been tried with this computer
and worked perfectly well. The only
modification required for use with the
Spectrum is the use of a different edge
connector.

The two analogue inputs have a full
scale sensitivity of 1-2V and can be
used together to provide a single differ-
ential input. If the inputs for the two
temperature sensors are used as ordi-
nary analogue inputs they have a full
scale value which is adjustable from
about 350mV to 1-2V. The sensitivity
of each channel is individually ad-
justable. All four channels offer an
accuracy of plus and minus 1 Ls.b.

SYSTEM OPERATION

A circuit of this type could be quite
complex, but in this case things are
kept remarkably simple by using a
modern four-channel analogue to digi-
tal converter chip (the ADC0844CCN)
and an equally modern temperature
sensor chip (the LM35DZ). Fig. |
shows the block diagram for the inter-
face, and several of these blocks rep-
resent the internal circuit of the
ADCO0844CCN.

At the heart of the unit is the single
successive approximation converter of
the ADC0844CCN. The way in which
this type of converter functions has
been described in previous articles in
this magazine, and we will not consider
this aspect of the unit in detail here.
While not providing ultra-fast conver-
sions, the successive approximation
technique is reasonably fast and can be
achieved by a relatively low cost de-
vice. In the case of the ADC0844CCN

28

the conversion time is no more than
40ps, and at 25 degrees Centigrade is
typically 30ps. This enables up to
about 25000 conversions per second to
be achieved, which is more than ade-
quate for the vast majority of applica-
tions. The reason for the exact conver-
sion time being temperature
dependent is that the ADC0844CCN
has a built in clock oscillator which
includes on chip timing components.
The lack of frequency stability that this
inevitably produces is of little practical
importance, and it helps to minimise
the number of discrete components
that are needed.

A four-channel analogue multiplexer
ahead of the converter provides the
unit with its four input channels. This
is not as good as having four separate
converters as cach channel in use has
to be read in turn. With all four
channels in use this enables each chan-
nel to be read only about 6000 times or
so per second, but even this reduced
rate is far higher than is required for
most applications.

The required channel is selected by
writing data to the converter, but only
the four least significant bits are uti-
lized when doing this. The data is
stored in a four-bit latch, and in addi-

ADDRESS CONTROL CLOCK REFERENCE
DECODER LOGIC VOLTAGE
l
l’Ml CHY
CH20— [ |
SUCCESSIVE 3 STATE
AMPLIFIER 4 CHANNEL APPROXIMATION BUFFER DATA
MULTIPLEXER ROUNTER A BUS
TEMP INPUTS
4 BIT
LATCH
AMPLIFIER

Fig. 1. Block diagram

Unlike many analogue to digital
converter. chips, the ADC0844CCN
does not include an internal reference
voltage source. The full scale value of
the converter is equal to the reference
voltage used, and this can be any
voltage of 5V or less. In the interest of
good linearity it is not advisable to use
a reference potential of much less than
about 1V though. In this circuit a
highly stable 1-2V reference source is
utilized.

tion to selecting the channel to be
converted it also sets the operating
mode of the device and initiates a
conversion. There are three operating
modes, and these are single ended,
differential, and pseudo differential.
The single ended mode is the normal
one where each input responds to the
input voltage relative to the earth rail.
In the differential mode the converter
becomes a two-channel type with one
pair of input voltages applied to chan-
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TEMPERATURE-ANALOGUE INTERFACE

+5V Qe
]zo

17
Do
16

02 O—=

*“
03 O—1

I+VE ) i @

or} 1C4 '1"°°"
LM3502 .

GND
1

o—21 IC1
pé ADCOB44

¥

10 05 O

EXPANSION
PORT

1"
06 O——y

9
D7 O
76 5
wR 19 ]

o1
i
A0 O—Pt . 03
ING148 A 5069

02 R1
1orRa o—Ppf— k

IN4148

s . VR2 R4
I j fv 3k9
. 10k

+VE

0/P 1C3
LM3502

GNO

R3
3k9

GND O

Fig. 2. Complete circuit diagram

nels 1 and 2, and the other two applied
to channels 3 and 4. In the pseudo
differential mode the unit is reduced to
three channels (1, 2, and 3) with chan-
nel 4 being used as the inverting input
for all three channels. This mode is not
really applicable in this case due to the
amplifiers added ahead of the channel
3 and channel 4 inputs.

When a conversion has been com-
pleted the result is stored in an eight-
bit data latch which has three state
outputs. The outputs of the latch can
therefore be connected direct to the
data bus of the computer. Although the
converter has four channels it only
occupies one address, and the channel
read at that address is the one pre-
viously selected by a write operation.
Even if the same channel is read each
time, a write operation must precede
the taking of each reading in order to
initiate fresh conversions. Otherwise
the same conversion would be read
repeatedly.

The address decoder is extremely
simple, and only decodes one address
line plus one control line. This is
made possible by the simple system of
input/output mapping used in the
CPC464 and Spectrum computers,
plus the fact that the ADC0844CCN is
specifically intended to interface with
8080/Z80 based systems, and has in-
puts for the RD (read) and WR (write)
lines. :

TEMPERATURE SENSOR

There are normally difficulties if a
semiconductor temperature Sensor is
connected direct to the input of an
analogue to digital converter without
using some form of signal conditioning
circuit. For example, the popular
LM335Z provides an output of 10mV
per degree Kelvin, or 2:73V plus 10mV
per degree Centigrade in other words.
A temperature range of (say) 0 to 50
degrees Centigrade therefore gives an

PRACTICAL ELECTRONICS APRIL 1986

output voltage range of 273V to
3.23V. Obviously the output of the
sensor could be fed to an analogue
input having a full scale value of
3-23V, but this would be a very ineffi-
cient way of doing things since input
voltages from OV to 2-73V would never
occur, and most of the converter’s
input range would be wasted. This is
not merely of academic importance,
and in practice would result in the
system having relatively poor resolu-
tion and accuracy.

Much better results could be ob-
tained using a signal conditioning cir-
cuit to remove the 2:73V offset, and to
spread out the 0 to 50 degree range
over the full input voltage range of the
converter. This type of manipulation is
rendered unnecessary by the LM35DZ
temperature sensors used in this de-
sign. These have a built-in circuit to
eliminate the offset voltage, so that the
output voltage is nominally 10mV per
degree Centigrade. This gives a 0 to
510mV output voltage range over the 0
to 51 degrees Centigrade temperature
span covered in this case. A simple d.c.
amplifier at each of the two tempera-
ture sensor inputs boosts this to a 0 to
1-2V range which fully drives the con-
verter. The converter provides read-
ings of 0 to 255, which conveniently
converts to readings in degrees Centi-
grade simply by dividing returned val-
ues by five. The gain of both amplifiers
has been made variable so that they
can be set up for optimum accuracy.

It must be pointed out that at very
low temperatures of only about 1 de-
gree Centigrade the LM35DZ may not
give good accuracy, but it will give
good results over a range of 2 to 51
degrees Centigrade. In its favour it has
the advantage of not requiring a highly
stable supply, or even a stabilised
supply for that matter, and it will
operate over a 4 to 30 volt supply
range. With a current consumption of
only S6uA there is little self heating.

CIRCUIT OPERATION

The full circuit diagram of the inter-
face appears in Fig. 2. D3 and R2 form
a shunt regulator which provides the
1.2V reference for converter chip ICL.
D3 is not an ordinary Zener diode, but
is a highly accurate and temperature
compensated regulator chip. 1C2 pro-
vides the two amplifiers which are
conventional operational amplifier
non-inverting mode types. The LM358
is one of the few operational amplifiers
that is capable of providing output
voltages right down to the earth rail,
and this renders a negative supply rail
unnecessary. IC3 and IC4 are the two
LM35DZ temperature sensors.

The unit connects to the floppy disc
port of the CPC464 computer, which is
really a general purpose expansion port
having the full buses etc. available. The
system of input/output mapping used
in the CPC464 is to have circuits
activated by taking one the eight most
significant address lines low. One or
more of the eight least significant
address lines can be decoded as well
if an input/output circuit requires
several addresses (which is obviously
not the case here). Address line A10 is
available for external add-ons, and
this line is decoded with the TORQ
(input/output request) line and used to
generate the negative chip select
pulse for IC1. D1, D2, and R1 form a
simple 2-input OR gate. The interface
is placed at address &F800 in the

COMPONENTS ...

RESISTORS
R1L,LR2 . 1k (2 off)
- R3,R4" :  3k9 (2 off)
All §W 5% carbon

POTENTIOMETERS
VR1,VR2 10k 0-1W horizontal
preset (2 off)

CAPACITORS
. Cl1 . 100y 10V radial
elect
Cc2 100n ceramic

SEMICONDUCTORS
D1,D2 . 1N4148 (2 off)
D3 . 8069

-ICl - - ADCO844CCN
IC2 " LM358
IC3,JC4 . LM35DZ (2 off)

MISCELLANEOUS
Case about 133 by 70 by 38mm;
printed circuit board, PE 101;
computer connector; 20 pin d.i.l.
i.c. holder; 8-pin d.i.L i.c. holder;
stereo jack. socket (3 off); stereo
jack plug (3 off); 14-way ribbon
cable; connecting wire; solder,
etc. ‘ %
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CH2 CH1 GND

"

+VE

1c3q0ur

WR

+5v

Do

oV | o
p2., | COMPUTER

s&»@“’

D4

i
P
! s
+VE = k| 06
piisid o7
1c4 4 out 3 r : |
g 8 AR - A0
~VE: s ;__ GND
Fig. 3. P.c.b. design and component layout
input/output map. Of course, as there CONSTRUCTION

is only partial address decoding the
circuit can be activated using a large
block of addresses, but the one men-
tioned above is the base address and is
a convenient one to use in practice.

In essence the system of input/out-
put mapping adopted for the Spectrum
is the same as that used in the CPC464.
There is a slight difference in that one
of the lower eight address lines is taken
low to activate input/output circuits,
and one or more of the upper eight
address lines are used if additional
addresses are required. For the Spec-
trum it is address line A5 that is gated
with the IORQ line, and address 65503
that the circuit occupies. Again, due to
the partial address decoding the circuit
occupies a great many addresses, but in
practice 65503 is probably the best one
to use.

POWER SUPPLY

The circuit requires a single (+5V)
supply. The current consumption is
only a few milliamps, and both the
CPC464 and the Spectrum can readily
supply this.

Fig. 3 shows the printed circuit
board design for this interface. An
important point to note is that IC1 is a
CMOS device and should accordingly
be fitted in a (20 pin d.i.L.) i.c. holder.

The other standard antistatic handling
precautions should also be observed.
There are two link wires which should
not be overlooked, but in other re-
spects construction of the board is
quite ordinary.

The exact form that mechanical con-
struction of the unit takes will depend
on how it is to be used. It can simply be
left as a loose board or, like the
prototype, it can be built into a case. A
third alternative is to incorporate the
unit in to some larger piece of equip-
ment. Whatever method is used the
printed circuit design of Fig. 3 should
be satisfactory.

Assuming that the unit is to be built
into its own case, an aluminium box
having approximate outside dimen-
sions of 133 by 70 by 38mm is suitable.
The temperature sensors would not
normally be mounted on the printed
circuit board, but would be remotely
located and connected to the interface
by way of three-way cable. In order to
minimise problems with stray pick up
of noise it is advisable to use twin
overall screened cable, with the screen
carrying the negative supply rail con-
nection. On the prototype three stereo

Db

Photo 1. P.c.b. and component mounting details

i
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D2

D4

L]l

Fig. 4. Computer connection details
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jack sockets are mounted on the front
panel, and connections from the sen-
sors to-the printed circuit board are
made via two of these. The third one is
used for the two ordinary analogue
inputs.

A 14-way ribbon cable up to about
one metre long connects the printed
circuit board to the floppy disc port of
the CPC464 or the expansion port of
the Spectrum. For the Amstrad com-
puter a 2 by 25-way 0-1 inch pitch edge
connector is required. As it is unlikely
that a connector having a suitable
polarising key will be available care
must be taken to fit the connector the
right way up, and it is advisable to
clearly mark the top edge. The Spec-

PRACTICAL ELECTRONICS APRIL 1986
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Photo 2. Constructional details of the Temperature Interface

trum’s expansion port requires a 2 by
28-way 0-1 inch pitch edge connector,
and types having a suitable polarising
key are readily available. Fig. 4 gives
connection details for both computers.

Take great care not to make any
wiring errors, and thoroughly check all
the wiring once it has been completed.
With the specified case it is possible to
take the ribbon cable out between the
top and base sections, but if an alterna-
tive is used it might be necessary to cut
an exit slot in the rear panel.

TESTING AND USE

Start with VR1 and VR2 set at about
half maximum resistance. Connect the
interface to the computer before
switching on the computer. The two
simple programs shown in Table | can
be used to give a temperature readout

in degrees Centigrade for both tem-
perature channels.

From BASIC, the OUT instruction
is used to write the appropriate num-
ber to the converter to start a conver-
sion and select the required channel.
The number is 6 to read IC4 and 7 to
read IC3. The INP function (IN for the
Spectrum) is used to read the conver-
ter, and as explained earlier, dividing
the reading by five gives a reading in
degrees Centigrade. The relative slow-
ness of BASIC means that a conversion
will always have been completed by the
time the unit is read, but when using
machine code a delay loop to provide a
hold off of at least 40us will be
required.

In order to calibrate the unit both
sensors should be taken to a known
temperature, and one that represents
about 50% to 100% of the full scale
value. The two presets are then adjus-

Photo 3. Front panel details

PRACTICAL ELECTRONICS APRIL 1986

Table 1. Amstrad listing

10 REM CPC464

20 MODE O

30 LOCATE 8,5

40 PRINT "DEGREES C."

50 OUT &F800,6

60 LOCATE 5,10

70 PRINT (INP(&FE00))/5
80 OUT &F800,7

90 LOCATE 15,10

100 PRINT (INP(&F800))/5
110 FOR D = 1 TO 1000:NEXT
120 LOCATE 5,10

130 PRINT " "

140 LOCATE 15,10

150 PRINT " "

160 GOTO 50

10 REM SPECTRUM

20 PRINT AT 8,10;"DEGREES C."
30 OUT 65503,6

40 PRINT AT 16,7;IN 65503/5
50 OUT 65503,7

60 PRINT AT 16,20;IN 65503/5
70 PAUSE 50

80 PRINT AT 16,7;" "

90 PRINT AT 16,20;" "

100 GO TO 30

ted to give the correct reading. If the
sensors are to be used in liquids they
should be fitted in a small test tube or a
similar container to protect them.
Some silicon grease can be used to give
a good thermal contact between each
sensor and its container.

In the single ended mode analogue
channels 1 and 2 are selected using
values of 4 and 5 respectively. When
these are used as a single differential
input they are selected using values of
0 (channel 2 is the inverting input) or |
(channel 1 is the inverting input). [H§
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ZX Printer
fran Sinclair

Med skrivare kan man
dokumentera program
och programkérningar.
Den skrivare som nu
kommer till ZX81 kan
emellertid mer én sd.
Man kan ocksa fa ut
hela skarmbilder,
inklusive grafik, pa

papperet.
Med ett sarskilt

styrprogram i delvis
maskinkod kan

man ocksa fa ut
verkligt hogupplosande

grafik!

BE Attt ZX8! blivit en mycket
populdr dator bor ingen forvana
sig over. Trots att datorn har ett
svnnerligen enkelt tangentbord
och vildigt litet minne i grundut-
forande s& kan den anda i stort
sett lika mycket som storre maski-
ner. Och det till ett, hittills, oslag-
bart lagt pris. Det priset hojs med
atskilliga hundralappar niar man
finner att det inbyggda arbetsmin-
net inte riacker till for nagra stat-
ligare programévningar.

Trots det kan man tinkas ha
pengar over att kopa en skrivare
till datorn ocksa. En konventionell
skrivare kostar fran 2 000—3 000
kronor och uppat. Sinclairs kostar
ca 1 000 kr. D4 iar inte utseendet
eller funktionen densamma som
hos en mera konventionell skri-
vare, den har dndd en del egna
kvaliteter.

Till att borja med ar den, pa
Sinclair-vis, mycket liten. Datorn
ar ju heller ingen utrymmesbjisse,
och skrivaren passar vil in i syste-
met. Den storsta delen av skriva-
ren dr faktiskt ndstan pappersrul-
len.

Om man skall gora en billig”

skrivare vill man helst slippa den
konventionella skrivmetoden med

Skrivaren ansluts datorn
bakrill pa bussen.
Anslutningsdonet dr sd
utformat att man samtidigt
kan sluta t ex ett yttre minn.
Det stora minnet dr en
Sforutsdttning for den
higupplosande grafiken.

e AT P NN PR T e 71

Liten dator, liten printer . . .
Skrivaren dr, trots sin litenh
duglig, och arbetar med ett
papper som dr ndstan lika
brett som maskinen. Bredde)
ar 10 mm, och det rymmer 3
tecken. Alternative kan man
skapa hoguppliosande grafik
pa papperet, med 256 X 256

bildelement.

typer och fiargband. De kostar en
hel del pengar. | stillet kan man
valja endera av termofunktion,
eller skrivare med metalliserat
papper. Sinclair har valt det me-
talliserade papperet.

Bist resultat fir man alltid med
fairgband och tryckverk. Den
skriften blir télig och bestindig,
om man valt ett firgbandsblick
som ar bestindigt. Man skriver
ocksd pa vanligt papper som ir
billigt och ger en lattlast skrift
med hog kontrast.

P3 termopapperet skriver man
genom att hetta upp de punkter
man vill ha morka. Skrivhuvudet
bestir av en punktmatris vars
punkter hettas upp elektriskt. Har
krivs ett specialpreparerat papper
som morknar vid upphettning.
Skriften blir av god kontrast, men
papperet kan morkna om det
varms upp oavsiktligt. Det kan
ricka med viarme fridn en stark
lampa eller virmen ovanpd en
elektrisk apparat. Skriften bleks
ocksd giirna i starkt ljus.

Det metalliserade papperet har
svart framsida. Ovanpd det svarta
har man anbringat ett tunt metall-
skikt, som dr elektriskt ledande.
Metallskiktet dr ljust, och ticker

papperet. Genom att leda en till-
rackligt stark strom genom me-
tallskikten kan man brinna bort
det sd att svirtan under blir syn-
lig. S& kan man bygga upp svart

text pd ljus botten. Kontrasten -

kan bli dalig 1 vissa ligen men ir
for det mesta’ alldeles tillracklig.
Héllbarheten ar diaremot god.
Texten bleks inte av vare sig hoga
temperaturer eller solljus. Dir-
emot kan ytan skadas genom
skrapning s& man far en massa
extra streck. Det gér bra att skriva
med penna pa papperet. Man kan
tom skriva med en pinne och
repa hal i det tunna metallskiktet!

For att det skall bli lidtt att lisa
den skrivna texten krivs att ra-
derna inte dr for korta. Smalt
papper och korta rader ir annars
ett sitt att gora skrivaren billig.
Det papper Sinclair anvinder ar
ingalunda av  standardiserad
A4-bredd, men har inda riitt re-
jalt format. Bredden idr 100 mm,
och pd den kan man skriva 32
tecken. Det ir precis lika mycket
som pa skirmen, och papperstext
och skiirmtext blir lika Lisbara.
De blir faktiskt ocksd helt lika
eftersom bade papper och skirm
visar svarta tecken pa vit botten.

De flesta andra bildskirmar visar
vita tecken pa svart botten.

Det finns tva enkla sitt att fa
nagot skrivet pa papperet. Det ena
ar att man anvinder kommandot
LPRINT eller LLIST. Med
LPRINT i ett program kan man
gora precis samma utskrifter pd
papper som man annars kan pa
skirmen. Med LLIST kan mun fi
en programlista pid papper. Man
kan styra vid vilken rad listningen
skall borja, genom att skriva
LLIST, radnummer. Si kan man
ocksd gora med vanliga LIST pa
skirmen. Dir stoppas emellertid
listningen upp nir skirmen ir full.
P4 skrivaren slutar listningen
forst nar programmet ir slut.

Den andra, mera ovanliga moj-
ligheten med ZX81 och dess skri-
vare 4r att man med ett enda
kommando kan overfora skirmen
precis som den dr. till papperet.
Man kan alltsd overfora inte bara
text, utan alla de grafiska krum-
bukter man ullatit sig  ocksa.
Kommandot heter COPY, och in-
nebir alltsd kort och gott au
skiarmbilden overfors pa papper.

For grafik har papperet allisd
samma upplosning som skirmen,

forts pa sid 88
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dvs 64 ganger 44 fritt adresser-
bara punkter eller 2 816 bildele-
ment. Genom diverse tricksande
med maskinkoder kan man emel-
lertid bygga upp bilder med
256x256 punkters upplosning pa
papperet! Det dr en synnerligen
god, hogupplosande grafik, helt i
klass med vad Apple dch ABC 800
t ex presterar. Grafiken ar forstas
inte i firg, och den blir vildigt
langsam, men mojligheten finns
dir och ar mycket spannande att
jobba med. For att skriva den
hogupplosande grafiken maste
man ha stort minne. 256x256
punkter motsvarar 65 536 bild-
punkter, som var och en maste
lagras i en bit. Det gar alltsa at 8
Kbyte bara for bildlagringen, och
till det kommer program. Skriva-
ren i sig kridver annars inget extra
minne, utan kan ocksd anvindas
pd maskiner med bara 1 K minne.
Diremot far skrivaren sin strom-
forsorjning fran datorn, och dir-
med fran nitaggregatet. Det ur-
sprungliga aggregatet ricker dock
inte till, varfor ett starkare sddant
foljer med skrivaren.

Den kanske viktigaste anvind-
ningen for skrivaren ar att man
kan fa ut programmen pa en lista.
Nir man gjort ett langt program
ar det modosamt att bliaddra i de
22 raderna pa skirmen for att se
vad man gjort for fel. Med hela
programmet pa en lista har man
en betydligt bittre 6verblick. Man
kan da i lugn och ro pricka av alla
forindringar man vill gora, och
riskerar mindre att giomma bort
négon. Det kan ocksi vara fordel-
aktigt att spara programlistan pa
papper, dven om man sparar
sjilva programmet pa band.

Utskrifter frdn programkor-
ningar ar ocksé bra att ha i manga
fall. Om man t ex gor ett budget-
program for sin privata ekonomi
ar det niarmast nodviandigt att
kunna dokumentera korningarna
pa négot sitt. Det kan man natur-
ligtvis gora genom att skriva av
skarmen, men allra enklast ir
forstas att lata skrivaren gora det
automatiskt.

ZX81 vaxer alltsa till sig. Nu

. kan man ansluta bade ett rejilt

minne och en bra skrivare. Vi
viantar bara pa en flexskiva for
under tusenlappen ocksi. Men
nigon sidan verkar inte vara i
faggorna, si vi far vil roa oss med
skrivaren sa linge. Och det gar ju
alldeles utmiirkt, som synes av
vara utskrifter! BH
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Hir kan vi jamfora utskrift av grafik pd skrivaren, med tvd metoder.
Den griovre bilden ir en direkt utskrift av en bild som skapats med
PLOT-funktionen pé skiirmen. Den finare dr gjord med programmet

for higupplisande grafik.

Har 4r ett annat exempel pa
grafiken. Bilden forestiller funk-
tionen hos en forstirkare med
kvadratisk karakteristik. Insigna-
len kommer nederst, “speglas™ av
den kvadratiska overforingskur-
van, och gar ut till hoger. En
sddan hir bild skulle man girna
vilja forse med text ocksa. Tyvirr
gér det inte att blanda text med
bilden i hogupplosningsgrafiken,
annat dn att man definierar varje
tecken for sig.

1 mEM UPRNOD .. UBRNOIS (TAN ..

Har har vi blandat text och grafik,
trots att det inte "gar”. Knepet ar
att vi overlagrat tvd bilder pé
papperet. Forst skrev vi ut kurvan,
sedan drog vi tillbaka papperet till
utgéngsliget, och skrev texten
med en ny programsnutt. Det
giller bara att passa in texten sa
att den passar! Dirfor bor man
knappast laborera med text som
skall passa s& dar valdigt exakt,
men om man drar tillbaka pappe-
ret sd att dess overkant ligger
jams med rivrinderna si blir nog-
grannheten forvidnande god.

Adress Dec hex Beskrivning
16514 58 3 LDA, 40BE  innehdllet i 4OBE (=16 526) till processorns
1651%S 142 8E A-register
156516 64 «
16517 95 SE LDE, A innehdllet i proc ns A-register till dess E-register
16518 S8 3A LDA, 4OBF  innenallet i 4OBF (=16 527) till A-registret
16519 143 sF
16529 64 40
16521 179 B3 OR € Tamfar_innehdllen 1 A och E, resultat 1 A
16522 [=3 06 LD8, 00 ladaa B med 00, dvs mllst%“ B
16523 @ 9%
16524 79 at L0C, A innehallet i register A till C
“186%3% 201 0 PET Ttervand T30 subrutinen

Det hir dar maskinkodrutinen i rad
1 pd grafikprogrammet. Raden
maste skrivas in just som den ar
visad hdr. Men hur kan man
skriva ett maskinkodprogram i en
REM-sats?

Ett maskinkodprogram maéste
ligga pa ett bestimt avsnitt i
minnet, annars stimmer inte an-
ropsadresserna bl a. For att kunna
ligga det mitt i ett basicprogram
sd att man kan lagra pa band t ex,
maste man lagga det pa ett stille
diar det inte flyttar pd sig. Om
man redigerar i ett program kan

satserna flytta sig i minnet, utan
att man egentligen tanker pa det.
Forsta raden ligger daremot still.
Och man vet vilken adress den
alltid kommer pa.

Sedan radnummer och REM-
kommando ar avriknat, kommer
det forsta tecknet i satsen att
hamna pa adressén 16 514, och
resten framat.

Men vad bctyder da de under-
liga tecknen? Ja, de betyder i sig
ingenting annat in siffror. Ett siitt
att sld in en sifferkod i datorn ar
att sld in ett kommando. Kom-
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Hiar dr det program som ritar
forstirkarkurvorna. Listan kan
ocksa tjina som exempel pd hur
vil skrivaren utformar  boksti-
verna.

Programraderna  '1—12  och
9980—9999 ir grundprogrammet
for att f4 hogupplosande grafik.
Det inramade partiet i mitten
skriver just vart exempel.

Innan man over huvud taget
slar in nigonting i datorn maiste
man reservera plats for ett ma-
skinkodprogram. Nair datorn slés
pad kidnner den av hur mycket
minne som finns tillgangligt, och
lagrar adressen till “forsta obe-
fintliga minnescell”. Den infor-
mationen finns pd adress 16 388
och 16 389. Genom att dndra pé
den informationen, som kallas
RAMTOP, kan vi fa datorn att
tro att minnet iir mindre dn det ar.
Da riskerar vi inte att det minnes-
avsnittet anvinds till annat, av
datorn.

Vi behover bara dndra RAM-
TOP lite grand, och det ricker
dirfor att dndra ena byten. Det
gor vi genom att skriva POKE
16 389, 124. Darmed ar minne
avsatt, och vi skriver NEW, for
att tomma det "tillgangliga” min-
net. Direfter kan vi borja skriva.

I forsta raden ligger vi en
REM, en minnesanteckning. Den
ar emellertid ett “forkldtt” ma-
skinkodprogram. Se en sirskild
ruta om rad 1, observera att den
inte skall skrivas som den star hir!

I raderna 2—4 kontrollerar vi
om minnet verkligen ar reserverat.
Om det inte blir det, avbryts
exekveringen, for det blir i s3 fall
bara smorja som resultat.

I rad 5—7 plockar vi ut en del av
datorns basic-tolk, som ligger i
ROM, och ligger over det i det
reserverade minnesutrymmet. Det
vi plockar ut #r funktionen
LPRINT, och anledningen ar att
vi vill modifiera den att passa vara
syften.

POKARNA i rad 8 och 9
modifierar den maskinrutin som
ligger i rad 1. Se den sirskilda
rutan!

POKE-satsernairad 10och 11,
diremot, modifierar LPRINT, si
att man kan definiera varje punkt-
rad for sig nir man skriver, i
stiallet for att bara kunna skriva
hela matris-tecken. LPRINT har
diarmed blivit en annan funktion,
som vi kallar HPRINT irad 9998.

Sedan aterstar bara att dimen-
sionera stringvariabeln AS$
(32,256) som sd smdningom kom-
mer att innehalla hela den bild vi
skriver ut. Den strangvariabeln
innehaller alltsd 256x256 punk-
ter. eller 65 536 punkter, vilket tar
8 Kbyte minne i ansprik. Stora
minnet pd 16 K ir allisa klart
nodviindigt!

Programavsnittet i ramen, ra-
derna 50—1 000 ritar alltsd upp
sjalva kurvorna. Diar finns inga
direkta konstigheter. Funktionen
ar att man tilldelar X och Y olika
virden, och for varje virde stop-
par in det i strangen genom att
anropa subrutinen pd 9980. Nar
alla punkter ir definierade ger
man order om utskrift genom att
ga till rad 9988.

Den forsta subrutinen plockar
alltsd in de 6nskade virdena pd X
och Y idenstora stringen A$, och
anvinder di bla den rutin som
ligger i rad 1. Den har adressen
16 514, och anropas i rad 9986.

Utskriften sker i raderna 9988
till 9999, och sker pé till synes
vanligt sitt med 8 rader prickar at
gingen, precis som vid vanlig
teckenskrift. Skillnaden ar dock
att tecknen ar "sonderbrutna” si
att enskilda punkter kan skrivas.
Forfarandet blir dock valdigt
langsamt: Kurvorna tar ca 20
minuter att bii klara!

mandot RND motsvarar t ex talet
64. Raden av konstiga tecken ar
alltsd en rad siffror, som i sin tur
motsvarar maskinsprékinstruktio-
nen.

P4 ett par stillenirad 1 star har
en punkt. De stillena omvandlas
vid korningen till andra tecken,
med POKE-satser i programmet.
Men varfor di inte sld in de
tecken man vill ha fran borjan?
Svaret ir att det inte gar! For de

koderna finns ingen funktion! Nar
man kort programmet och sedan
listar det far man visserligen ut
tecken i de positionerna, men
tecknen dr inte entydigt be-
stimda, utan kan motsvaras av
flera koder. Dirfor kan man inte
sld in dem direkt!

Hir visar vi ocksa en oversitt-
ning fran kodsiffrorna till motsva-
rande funktioner hos processorn
Z30.
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MU’HU’U'}')U

min

IF
THEN GOTO

$' (LEN DSIQ) D& CS.

535 IF PO(26751 THEN GOTO

Program 1. The Basic listing.

.5;.U5 “SER MINER

u RR
B DRIN’V QT Q.

5ERA

cor

5

G.5.P.

CSELECT_INITIR
gs cs, B 7,’1.

NDER
RE", T
B b
61 AT_19.20, "M TO 8"
62 FDRTF¢1 TO 3
TO 6"

VERY

7,‘ 3.
;T
R LU
"‘PRESS KE‘v Y

" THEN GOTO B2}

xF INKEY $<>+

LET Ev s

AT_19.20, "W TO B
TO 3

19.20; "1 TO 4™
s THEN 5070 82
ODEQK& 1«29 OR CODE Ks$>3a

LET B=CODE Ksg-28

Gosue 1090

GOSUB s

F SC( )8 THEN GOTD
C=0 THEN pn

200
H’T

CS
susnnnxnz .,c-.Yha

uB °e
GOSUB 1008
POKE 17624 .R+
I POKE 16434, (INT (RND #2541 ) +
fase POKE 16918, (Qsd)
230 LET x=USR 184
240 IF RiBeRND<3 THEN GOTOo 27e
245 POKE 26329,
250 POKE 26962,158
126@ POKE 26995, 156
27e X=USR_ 18433
|1276 LET _ST=PEEK 16817
|28@ IF 5T=3 THEN GOTO See
281 LET RA=R¢l
Z82 IF R=7 THEN GOTO 330
284 GOSuB ASes
285 PRI AT B.5;“VOU HRAVE ESCR
PED_FROM® ‘{THB S “THE HINEFZ!LD"'
Cs, TAB S, GRINING PROMOT XON ;
TRB S; oc,cg Cs;Cs
3@ GOTH
33@ PRIX 8.5, “YOU HAVE ESCR
ED_FRi Tna S brHE MINEFIELD

oM
DHIREE_":, Ct, CS C$.Cs.Cs;Cs;

“YOouU

TR SCORED B
TOTRL SCORE : ;RS

S

S

55 IF SU:O THEN GOTO Soee00

68 GOTO

gG IQ.)ET PO=PEEK 16592+ (256 +PEEK
@S LET SUu=SU-2)

a7 Ir SU=B THEN GOTO

10 LET

28
ZN’T (PO~ 26731) 733)

LET FRCe>

u)) <>F OR PEEK

(po‘ (PO+200) ¢ >F
(PO +

»F OR PEEK (PO+166&) «(>F THEN
S
LET FRC
PRINT ﬂT B,15-(LEN D 2108
;1R85 ou | HIT & MINE AT
“‘FR, FAT

8 15—(LEN D&/2),D
HIT THE _SERE

659 GOSuUB 400@
€60 PRINT YﬁB 5 (‘

. ".5%,.TA OTAL SCORE:
.c;;sz 5,
Y

"You SCDRED
s, /R3S
' REHRININB UESSELS : "

66S cosug iggg
7@ GOSU
44 IF SU=®_Th GOTO 5000
27 1579«3 THEN GOTO L1
1]
©0 PRINT n? RESENT GRME
SPEED - Yna ;D0 YOU
UANT _TO CHRNGE & f 5 “THE GARME
SPEED 2?7, C$;C$.C8. cs cs Cs.TRB
PRESS KE¥ YES OR NGO
10 LET K$=INK
15 PRINT AT 19, “"BES OR fBO*"
16 FOR F
17 NEXT
219 PRINT AT 19 OR NO™
92a IF Kg="" TH EN GOTO °
IF KBON™ K$>"Y™" THEN
OTD 910
IF Ks= ‘N" THEN_GOTO 970 .
;40 IF INKEYS(>"" THEN GOTO 940
ose cosue 1000
60 80
70 eo:uu 1990
ag GOT 20
®
o0 nnxu? RT S,0,C$.C%,C8,C8,Cs

h 3
C‘ Cs:Ce.Cs:Cs.Cs.; Cs.Cs:Cs.: C'a

s;
1k1a RETURN
15@9 IF R=1 THEN LET D$="LIEUTEN

I81e 1¢ A=2 THEN LET D$="LIEUTEN

RANT COMMRANDER™

1323 IF RA=3 THEN LET Ds$="COMMARND

232

is3e THEN LET D$="CRPTRIN
THEN LET Ds="COMMODO

éSfO
.1'555 THEN LET D$="RADMIRAL

ir
Ir
IF

R=e
R=S
A=6
2270

GDSUB
D<.5 THE! GOTO RS
EI’ K‘-T.(lbllRN 1) »24) 1’0

2058 LET K’-TS(?SO( (RN-1) #+243 TO
;2;(RN!2

2088 LET K;-thaagumu 1) «9) TO
9850(RN09 )

2090 LET Xz17083
2ie o 2290
2ize Gosue-23%7
213 F ND( B TH Rive
21 g T'(I‘SQ((RN e24) T
0 1444 (RN322)]
2150 LET Xei703s
£160 GOTO 2150
217¢ LET K2=T34217$((RN—1)'i4) T
0 2164 (RNs34)
218 LET 17859
219 GOSUB 2240
aze = K‘-‘r“als@((“" -1) e8) TO
315+ (RN#9)Y)
R21@ LET X=17@92
2220 GOTO 2268
2240 FOR F=1 TO
B3se POKE IXeFS, CODE K$(F)
2260 NEXT F
227 LE? RNe (INT (RND#£3)) ¢1
2260 RETURN
2252 FoRFY: vo
R30@ POKE (X+F5,CODE Ks ()
2318 NEXT
2330 RETL
4808 CET SC.INT (Re(5-B) ¢ (100/rR
) +FRAC) &3
4g0sTIF rac s THEN GoTO
<e1e LeT INT a.ns-ax-rnc>o24
de1z LET FeeINI 8
4015 LET S3251(5 7O 6-(LEN (sTRs
sc;r:+svn s
@30 i & Ofi1 TO 6-(LEN (sTRs
TSC’ ) ) +STR§
49 URN
5806 PRINT c$;TAB &; -
ALL “SUBHRRINES (o9t s et ™0’
003 LEs Eboi( To N
=0% (1 (6-(LEN STR
HSC) V) TR ®
883 PRINT Cs: P¥8s 5. M1 - score

SOB‘ ir HSC(Y‘-C THEN FPRINT C', Cl

;T b ] EU HI-SCORE.",; TAB

{TSC THEN LET HSC=TSC
See6 FOR F-l O
See? PRINT AT_7,10,; “GRME OUER"™
5009 FOR A=1 TO 2
S@11 NEXT
ggig Pn):s_plfr'a'r 7. 10, " EERINSRE
025 PRINT AT 21.4. PRESS [NSNeSYr

TO REPLAY"

26 FOE Fel YO 2
a27 XT _F
e2s PR!NT AT 21,4, "PRESS NEULIN

TO REPLRAY™

k: gsg IE INKEY$(>CHRS 118 THEN GO
S@35 GOsUB 1000

Sese GOTO 8

+ High resolution on the high seas
— that destroyer will blast you

out of the water if you surface.

«# Evenif you don't Grant
' Passmore’s mines stand
between you and safety.

s CAN YOU navigate your submarine through a

. wp narrow channel without hitting the seabed or
R the surface? Fine. But can you also guide the
craft through a lethal enemy minefield without
getting blown up? Enough to give even the
most experienced submariner a sinking
feeling.

There are six skill levels and four game
speeds. Each skill level increases the number
of mines. The skill level and game speed both
affect your score.

The program is in two sections, a 2K
machine-code routine and a Basic listing. The
game is contained in the machine code. The
Basic sets the game speed, the number of
mines and after each game gives a report and
calculates your score. N/L is Newline.

To load the program, lower RAMtop:

POKE 16389, 103 (N/L)

NEW (N/L)
Next, reserve memory for machine code. You
have to create a Rem statement 2,272 bytes
long to do this.

Line 1. REM followed by 96 full stops.

Line 2 to line 18. REM followed by 122 full

stops.

You should now have a program consisting |
of 18 Rem lines. To make these 18 lines one

- :C6 81 1C 02 ©Y C1 D =2 -17042 9E 1D 97 A 174S6: 2D 7€ 131 5 4z cD 7B 43
The hexadecimal loader. E634 EF 1A 77 23 23 55 923 1 17050 SE o @7 R 17466:21 26 70 131 Cb 45 CB
ElEgsgR i el ifes ISR HiMuSauni
- RESS?™ : 708€ 22 9 SE 2 : ® 19 D1 06
2% x>TART ADDRESS 98 1E 1E 1EIBF 1FE 1E 3 707 9E 2 oE 2 17490:77 23 13 1A 77 13
1 E 1E 97 20 2R DO 4@ 11 708 °B & 32 9 17498:20 €2 .38 D1 10 F1
2 “ 1 @2 ED S2 B3E SE 77 o 709 SE 9F 2€ 22 239 175@6:DF 7E 11 CE 4z CcO
13 r B2 09 77 23 o3 23 e 7 3 [ p- A -1-] 17514:81 E28 FE 11 CE 42
° (] B 7 23 23 77 23 77 CD b 710€ 22 3 21 41 17S22:44 21 FO 7E i1 CE
3 JTHEN INPUT RS§ @ C9 2R DP 40 11 C5 @ 73114 Q6 1€ 77 23 3 17530:45 44 21 DE 20 13
g‘ £i0 Rs' THEN)STOP 2 iE gs zz g; 7; gg ;‘ 712 20 F 3E 1E R i;§3B:CD 45 44 Z1 ES 7D
& 21 iC ?7 23 1@ FC 46:42 CD 45 44 C9 CD
E 5F!Dl(: x, fe;cop: As+choe R (2 3 77 CD D2 40 €9 28R D 17 a3 6D 1 1 o0 17854:7C FE FFACE 7D FE
260 LET asxA%(s TO » ‘ @ 2B 3E 9E 77 11 1F @ 4 23 2 ? F9 21 17562:95 FE EF C@ 1& oD
O7@ LET XuX+ 8 722 23 23 77 18 77 1 ? 60 1 D Qe 77 “1757@:DF C@ 3R 7B 48 3D
L4 NEX R 3 ©6 04 19 7?7 18 FC 2 rd 2 2 25 a r7 1757 78 40 C9 7C F DF
° INT 2 83 232 77 co b2 a0 © 4 : 2€ 3 1B o9 17586:3R 7C 46 3D .CE 32
235 SOTG seos R D@ 42 23 3 9E 77 1 ? : 11 @ 19 1 176594:C9 FE EF 20 OF 3R
2 PRINT “STRRT ADDRESS?™ F 80 19 77 23 23 77 1 2 : 7C @ 11 19 176@2:3C FE ©53 C6 32 7C
210 INPUT x 2 99 19 77 NE 1B 06 @4 k4 : 77 11 25 20 19 7610.FE F7 CO 3R 7E 40
215 cLs 9 72 1@ FC 2B 2B 2B 2 7202: 38 7E 5 ®C 1 17618:@4 CB 352 75 4@ C9
4 7 CD D2 4@ C9 2R DO 4 7210: 19 77 131 @R @ 7626:31 €9 21 31 69 22
2 i: (33 €1 41 CDWDE 40 CD @C  _375518: 21 EB 7R 11 2 7834:3E OC 32 Do 44 3R
2 :42 RR DO 48 131 DR 41 CD 72226 77 19 1@ FC 2 7642:3D CB 3z D& 44 3R
545 LET As(1)-ChRS (INT Br16) ¢ :DB 40 CD eoC 4z 26 DO 49 7234 : 1F 28 86 OF 7 785@:3D 26 £7 32 D9 44
8) :31 F3 41 CD D6 40 CS 00 7242 19 12 FO 21 41 7655:44 131 Z) 0b O ©3
260 LET RS (2) =CHRS$ (B-(INT (B-ra B 98 @7 9R 3C eD e7 9. 7260 : 11 1 @ 27 a3 76E6:9E 20 11 19 10:Fb6
L 226) 128 . D 88 @1 ic @1 o1 95 @ 2 : 23 a3 23 23 77 7674 .44 3E 95 77 19 3E
R " = 3 93 386 93 365 @1 OB © 7266 77 19 10 EF 18 662: 19 3E 99 77 @& 03
2 58 CET MRt E VE 2R 05 2R .05 OB @ 72274 1R 77 DS 11 21 2699:45 11 32 o0 C6 20
o NEXT.R ~ A RS 92 OE OB OE BB © 7282: 13 12 FS C9 21 7698.16 @2 SD 2R DA 44
2200 6oT0 vaze R @9 BS"@E'BE GE BB @ 729@: 18 77 23 18 &A 17706:DR 44 1 A 18 EF
. A 9E 9E SE SE 9F Q9E 9 7298: CD 7B 43 23 11 177314 :.E8 45 19 10 F7; 23
3 E 9E 9E OE 9E OE 9E 9 17306 : 78 43 11 74 42 17722:.FE 2R 32 48 S4 SD
. 5 -9E OE OF 9E SE SF 9E @ 7314 23 11 8Ci142:CD 17730:29 19 19 16 27 19
Sea Mines hexadecimal dump. 2E SE 1nve2 1F 1B 7A B 17322: 72 42 co'78'43 17738:4@ C9® 29 29 16 2z
@ FB C9 3R 7B 48 FE ® 75330: 42 CD 7B 43 21 ~17746:C9 42 11 20 ©3 19
@ 2R 2R 0B 40 2B 22 DI 7338: SC 4 O 7B 43 7754:9E C2 EE 45 19 2E
T16S14:3E 1E ED 47 DD 21 B8 @2 @ CD 7A 41 FE 03 28 @R 17346 42 CD 7?5 43 11 7?82.96 7E FE 9E Cz EB
16522:C9 3E 8 ED 47 DD 21 R? A DO 42 23 22 De 40 CD 17354 : 5 7B 43 2B 11 R4 777@: 10 F7 C6 00 ED 52
i6530 .42 C9 21 @@ 67 BOE Ce 06 8. 41 3R 7C 4B FE 81 a0 73€2:42 CD 75 42 11 S5C 42 €D 7778.ED 52 23 23 06
16536: 28 36 9E &5 10 FB 36 C9 16954 :9D 2R DO 40 11 21 8> 19 17379:7B 43 2B 11 SC 42 CD 7B 7?86 QE C2,EB 4
16546:23 @D 20 F3 C9 21 DF E6 €3962.22 D@ 40 CD 1F a1 FE ez 173768:43 21 66 7R 11 SC 42 CD ?2794:19 7E FE 9
16554:11 21 @0 F5 OFE FE @6 16 36870:Cce 2R DR 40 11 21 00 C& 17386:7B 43 21 65 7R 11 74 42 7802: 3R 72C 40 FI
16562 10 FE 06 CO ED 8 D3 FF 16976.90 ED =2 22 D® 40 CD 3C «17394:CD 7B 43 21 7C 43 3E @9 7810. 2R DO 4 1
1657@:19 CD CF 40 ©S5 Cz B6 40 16386:41 C9 99 36 22 22 =& =E 17402:77 21 OF 7D 11 BC 42 CD ?Bi1B.ED S2 7E F
16578:CD 92 @2 CD a9 @2 DD 231 15994 . @E 22 22 17 17 €B 1E 17 17410:7B 43 21 18 7E 11 BC 48 76826:19 2B 25 7
16SP6:.R7 4@ C3 A4 O E% 33 73 17@02:22 22 22 &C 17 17 22 e1 17¢18:CD 7B 43 21 1iE ?D 311 BC 7834 : 4 19 2 7
16584 A D@ 490 132 5 41 1R 77 17@1@: 1€ 17 GE @8 o5 S6 96 96 17426.42 CD 7B 43 231 2% 7E 11 7842: 4 23 2 o
16602: 01 1F 2 @3 13 A 77 23 ize i97 18R BR 32 5z 32 A2 R2 17434 .BC 42 CD 7B 43 21 iF 2E 7858: C. EE 45 2
1661@.23 13 1A 77 ©9 1% @E o4 17026:R2 A 32 R2 RAE A2 BA AR 17442:11 CS 42 CD 75 43 21 1R 7858. D 40 11 C
16618:96 ®5 1A 77 2= 12 10 FR 17 1E 1E 9E SE 1D 86 97 9?7 174€0: 7D 11 CS 42 CD 76 435 21 17866: 7E FE SE C
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line ent

er the following direct commands:

POKE 16514 ,118 (N/L)

POKE 16515 ,118 (N/L)

POKE 16511 ,226 (N/L)

POKE 16512 ,8 (N/L)

ne 4. Save “Sea Mine (Inv S)”.

LIST 4 (N/L)

POKE 16419 ,4 (N/L)
Then enter the hexadecimal loader routine.
GOTO 9000 (N/L)
On the prompt enter 16514 then key in the
machine-code listing. When you have finished,
Save the machine code on tape a couple of
times. To test the machine code, add the
< following lines:
10 RAND USR 18400
20 RAND USR 18433
30 STOP
i GOTO 10 (N/L)

You should now have a picture of a sub-
marine in a deep trench with a frigate waiting
on the surface and the seabed climbing steeply
up either side of the screen. There should also
be a scattering of mines above the submarine.

Press key 6 — the down cursor — and the
submarine should slowly move down to the
sea bed and be destroyed. The program will
then return to Basic with report code 9/30.

If it does not run correctly then lower
RAMtop and reload the game from tape. Use

Input li

the program in the hexadecimal loader routine
starting at 9200 to check your machine-code
listing against the published listing. Correct
any mistakes you find and then rerun the test
program. When the machine code has been
debugged Save it. Delete all the lines from line
10 onwards.
Variables:
CLEAR (N/L) .

Enter program 2 to assign the characters to
T$. Then Run the program and enter the
numbers in listing 1.

GOTO 10 (N/L)
Delete all the lines from line 10 onwards.

Never Run or Clear the computer, use Goto
instead of Run.

Finally, enter the Basic listing. To Save the
game and make it autostart when loaded do the
following:

1. Enter GOTO 1 — do not press N/L yet
2. Start the tape recorder
3. Press N/L
Before you load the game from tape again you
will have to lower RAMtop.
POKE 16389, 103 (N/L)
NEW (N/L)
LOAD "'
start tape
(N/L)

Thanks to Richard Taylor for his high-
n

resolution routine.

NES

‘sting
\e

b

ZX-8]

TSEN

e

17874:F7 11 1D @@ 19 7E FE 9E 18290: 2R DB 40 1 22 C6 0@ 706: 2R 99 9E 9E 9E 2A 99 PE
17662:C2 E8 45 23 23 23 83 7E 15208:80 B2 7 #& 22 22 €8 2% 1879%:5E SE 27 oF oF 2F or 2R igé %gg igg ?gasgasise
17689Q:FE 9E C2 EB 45 C9 FE C9 8306:19 2B 2B 7E FE SE C2 CB 10722: 23 9E SE SE 2R 84 96 SE
7898:20 @6 SE @z 32 GE 44 C® 8314:47 19 23 7E FE SE C2 €8 18730:9E OR B4 R2 9E 9FE 17 1iE
1 62 162
179906:3E ©3 3z &E 44 C9 CD BB 322:47 23 23 06 02 7E FE SE 18738:97 9E SE 17 1E 83 1E 22 158 158 158 11 158 1S21
17914:@a 7C FE FF C& 7D FE F7 330:C2 CB 47 23 1@ F7 C9 =2A 18746: 1E 1E 1E 32 1E 1E 1E 1E 151 151 151 162 162 162
~17922:20 @5 FE EF G@ 1B @D 7C 338:00 40 11 C5 @02 19 06 03 18764:A2 1E 1€ 1E 1E 1€ 11 @C
17930:FE DF CO 3R 7B 40 3D C& 346:7E FE SF C2 CB 47 23 10 18762:49 21 OF 67 OF oC 28 ©F 162 143 -143 3@ 38 38
17938:38 7P 4@ C9 7C FE =0 3S4:F7 11 1D 0@ 19 ?E FE ®E 18770: 1R 77 13 23 10 FA DS 11 30 S0 59 SO 2 Se
17946:@9 IR 7C 4@ 3D C6 32 72C 36R:C2 C8 47 23 23 23 23 7E i8778:1C @2 19 D1 @D 20 EF C¥: 158 158 158 11 151 162
17954 940 C9 FE EF 20 0B 3R 7C J?V.FE 9E C2 C8 a4 co 7 FE 18706: 10 20 24 2D 20 F8 OB I
17962:4@ 3C FE ©3 CB 32 7C 4® 370:9E CB FE C9 20 06 3E @2 18794:2R 26 Q0 32 2E 33 A BS 162 151 1851 138 69 162
IR EE AL CISEOE IS AB R BTz R AR GR ol e i ottt TS 152"382"71 18a 158 158
iF : -
17966: 58S 7D 22 DB 406 21 062 O 18402:7D 2 °
17994:52 7B 40 CD 94 40 ©3 33 18410 46 ai gg ‘bg g ‘.'é f gg Program 2. 188 15& 158 1S58 11 se
16002: 7D 4@ FE 81 CR DR 46 FE 3418:94 40 CD D3 42 CD D= 4@ 151 1S1 151 131 1S8& 151
1801881 CA 82 16 2A b5 48 15 430168 25 cb 58 o5 o FE FR 1@ DIM T§(342) 163 381 3181 181 13 338
18026.20 0 C6 0 ED 52 7E FE 232:28 8 SE 05 33 GF 47 2h 20 FOR N=1 TO 342 iB2 181 151 15e 158 158
18234 :9E C2 £8 47 1B 05 @3 19 =1845Q:7B 48 22 DC 47 3 @1 33 3@ INPUT B 138 188 29 1%5@ 151 151
18R42:7E FE OFE C2 CB 47 23 23 4SB:DE 47 3A DE 47 FE 82 28 151 1161 11 1S538 29 1S
19@S@: 7E FE 2E C2 C& 47 10 EF 466:@3 CDO BF 44 CD @C 42 ED 40 LET T%(R) =CHR B 151 162 181 161 11 1S8
18858: 23 7E F QE CZ CB 47 23 474:5B DC 47 3R 7B 40 BB 2 50 PRINT CHR‘ B‘ 158 11 181 162 -~
iB@66: 13 13 06 @5 JE FE 9F C2 82:@6 IA 7C 40 BA 28 OS5 IF ’ igz 151
18074:C8 47 19 1@ F7 C9 08 @@ 490:92 32 DE 47 3R DF 47 3| 6@ NEXT N 188 468 14 034 is
16Q082: 2R DG 40 11 22 0 19 7E 498:32 DF 47 20 D5 CD BB @ 16 1858 46 158 158 1S3
il Rl IR EBMBERE g 3.°8,38,23 33
18106.19 1@ F7 11 46 o@ C6 @@ 22.FF OR 28 D4 CD 15 4@ C A6 34 B4 183 1658 158
18114 :ED S2 @6 ©3 7E FE 9E Ca 30:9C 42 CD OC 42 3R 50 4 183 B4 34 34 45 46 -158 188 1S58 1S3
18122:C6 47 23 1@ F7 11 1E @0 38:FE @1 28 9FE 286 04 D3R 8 23 139 34 34 23 34 1S3 1S
18130:19 7E FE 9E C2:CE 47 C9 46:42 4F 81 10 FD 32 OF 4. 14 34 34 23
16138.3R 7C 48 FE 01 CA 29 47 18554:CO OC 42 CO 9F 41 CD ® 38 23 34 34 34 140 158 _46 158 158 46 158
15i%2:80 82 42 A2 22 22 £ 3¢ 550:03 45 S& @3 35 51 46 o8 23,23 .24 1 30 23 18eted* 88 1828
1216211 1F 20 06 @z 19 7E FE 78:06 @4 DA OF 42 4F 81 1 188 183 183 é‘ ?: a4 ige‘éag‘zgg :{fs 158 48
1617@:9E C2 CE 47 23 23 7€ FE S586:FD 32 OF 42 CD ©C 42 C 14 46 34 34 04
19178 9E C& C& 47 1@ EF 23 a3 594 B2 48 CD OC 42 CD B2 4 23 1402 34 23 23 23 48 34 23 23 34
1€286:7€ FE 9E C2 C5 47 2B =B @2:3E 04 32 21 40 C9 7D 4 34 23 139 30 17 2 158 188 158 46 46 158
18184 19 13 13 26 @4 7E FE SE 10 3E @8 32 7C 4@ 3R 7B 4 ise 168 168 153 S4 3 11 11 151 25 S© i1S1
i8202.Ca C8 47 19 1@ F? CH 00 ie:PE @1 28 27 2R DO 40 R 162 50 50 44 19 =5
18210.00 C2 C& 47 19 10 F7 BR -10626:0FE 87 06 94 7€ 23 77 2 34 34 23 140 34 34
18218 . D@ 48 11 20 28 1% 7E FE 34:28 10 F9 23 3E QF 727 1 23 23 23 139 3@ 23 138 58 S8 30 Se 3@
162%6.9FE C2 CB 27 1% 25 13 @6 42:24 @0 19 ®D 20 EC CD @C 55 I3c°32 30 139 23 29 26 6 62
1823¢.@4 7€ FE 9E C2 C& 47 19 16650@: 42 3A 7C 4@ 3D C8& 32 7C 2 - 143 30 30 156 158 46
18542:10 F7 7E FE 9E C2 CB 47 8658:40 18 DS 2R DO 42 2B @ 29 29 29 151 162 151 i
18250.23 23 ©6 03 VE FE SE Ca 0666.87 @6 ©4 7E 2B 77 23 2 151 162 161 151 162 S 34 S57 140 23 23 4
iB256.CB 47 23 1@ F7 19 aB JE B8674:10 FO 2B 3E SE 77 11 1 20 88 151 143 Se 162 153 14 34 34 140 23
BEsm eI Il oscir 181°7=178033 88 38 23 137235,155.15 5¢
16282:3R 7C 40 FE @1 CR Rl 47 B658:18 D9 SE 9E 99 SE SF 9 158 11 11 150 iSe iSse 48 29 20 38 23 30
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Sifferjakt”

% I ett tidigare num-
mer presenterade
Gunnar Farm en "sif-
Jerjakt” for ZX81 och
ansluten a/d-
omvandlare. Hiir
kommer en forbiittrad
version av programmet
som ocksd gdr att kora
pd ZX80.

% Forfattaren visar
ocksd sin losning pd
ett storningsproblem
som kan uppstdé med
extra minne anslutet.

Av BENGT ANDERSSON

» Som programmet Sifferjakt i
RT 1982 nr 11 #r skrivet gir det
inte att kora pA ZX80. Det blir
dock mdjligt om man sjilv styr
bildastringen. Det visar sig att
programmet pa sd sitt blir enk-
lare samt #ven ger andra fordelar
och alltsd kan vara intressant
ocksd - for dgare. av. ZX81. Den

enda svArigheten niir man skriver *
-denna typ av program #r att fi

“tiderna att stdmma.. . Gl
*"Apropd _tider: Klockoscillatorn
4.det visade kopplingsschemat.for
a/d-omvandlaren ger alldeles for
|4g frekvens med:angivet konden-

satorviirde (C1, I nF). Frekvensen
blir i praktiken ca'340 kHz; Viirs -
det #r visserligen okritiskt men for'
1agt for att man ‘skall-kupna kon-

struera om programmet pd. det.

sitt. jag gjort. Prov har visat att -

kapacitansen bdr vara 500--600
pF for att frekvensen ska!! bli den
ratta.

Bittre tidtagning
utan felldsning

Sa till programmet: Tidtag-
ningen enligt RT 11 kan ge fel
resultat. Virdet FRAMES kan
namligen bli noll. Sannolikheten
ir visserligen liten, men felet upp-
trader slumpvis och kan verka
forbryllande. Ett sikrare sitt-4n
att lasa av: FRAMES tv4 glnger
#r att forst nollstilla (med POKE
cller enklast i maskinsprakruti-
nen). Men det gir att gora det

4nny enklare:.:.

‘am PaiE s ewis e m il

AT S

Nir man sj4lv skoter rikningen
av antalet delbilder 4r man inte
last till Sinclairs riknesekvens
(ner fran O till 32 769) utan kan i
stillet rikna upp frdn O till
65 535. En extra fordel 4r att man
kan mita tider upp-till ca 22
minuter, om nu nigon skulle be-
hova det.

Vi kan ligga in antalet delbil-
der i BC-registret vid returen. Vi
maste dA visserligen lagra resulta-
tet av spelet i en sirskild minne-
adress, som sedan far l4sas av med
PEEK, men det hela blir enklare
sa.

Det idr ocksd enklast att ligga
ut delresultaten av uppriakningen
pa stacken, sé slipper vi att ater-
stalla. FRAMES till ett tillatet
virde vid returen. Vidare kan det
vara bra att kunna stoppa pro-

grammet med BREAK, ifall man

av misstag skulle kora i gAng utan
att ha a/d-omvandlaren ansluten.
(Inte s4 trevligt att behova dra ur
kontakten si att programmet fal-
ler.)

Programmet kan koras med
3 K minne. Hir foljer nu en kort
beskrivning av maskinkoddelen:

Maskinkod
styr bild .
"~ Koden fbrir"l""iléggé ini AL

" Omvandlaren startas,” (Min om-
vandlareé tar upp ett helt K frin

20 480; adresserna 4r olika i ma-
skinkoddelen - och - basicdelen.
Detta #r litt att indra, men obser-

_vera att avlasningsordningen &r
‘omkastad i'forhallande till Gun-
nar Farms program.) Tiden liggs

ut pa stacken (forsta gingen 9).

'DFILE himtas in och liggs ut pa

stacken. I adress 16 533 anropas

..subrutin 3.910 i basictolken, som
""kontrollerar om BREAK har ut-

Samtidigt. startar: bildsynkpul-
sen: Ddrefter foljer avlisning och
berikning av markdrens position.
Observera, hur avlisningen i ver-
tikalled gors med RLD! Samtidigt
sker division med 16 (bit 4—7 i
ackumulatorn 4r redan noll-
stglida). RLD startar dessutom
omvandlaren for ny avldsning pa

samma adress, men det saknar

betydelse. . : ;
T adress 16 567 startas kontrol-
len av berdknad position. Om

‘spelet ‘skall avbrytas ldggs vid

16009

misslyckande @ och vid lyckad -

jakt innehillet i A’ (det vill siga
koden for 797) in i adress 16 514,
och antalet delbilder himtas in
frin stacken, Skall spelet fortsitta
l4ggs prickens position ut pa stac-
ken, samtidigt som DFILE him-
tas in, och bildgenereringen bor-
jar. Nir bilden ar fardigritad
himtas prickens position in och
den raderas. Direfter himtas ti-
den in, okas med ett, och allt
upprepas.

Betriffande tidschemat har jag
foljt ZX81:s tider med tva undan-
tag: Avstindet fran bildsynk till
forsta linjesynkpuls har gjorts en
klockcykel ldngre, som i ZX80:s
heltalsbasic. Den forsta linjen un-
der texten ar i ZX81 fyra klock-
cykler for kort, vilket gor den
tydligt morkare. En NOP har
lagts in (16 594).

Bildsynkens lingd och place-
ring verkar dédremot inte vara
sarskilt kritisk, Om bilden antas
best av 312 linjer, var och en pd
207 klockcykler, si borde bildsyn-
ken komma 25 klockcykler tidi-
gare och vara 27 klockcykfer
lingre (fbrutsatt att jag riknat
ritt), om den antas vara 6 linjer
plus en linjesynkpuls.

Basicdelen i

med langa rader ..
Basicdelen; rad 10—40. Sinclair

tilldter -obegrénsat lnga rader,

och man skall. ju ‘nigon  ging

anvinda det! Man sparar minne.

pa det viset, men det medfor vissa
nackdelar. Den allvarligaste 4r att
redigeringen forsviras. Fbrutsatt
att man inte skriver fel anser jag
4ndd att det hir dr den bista
kompromissen. - Dessutom “kan
Sverskidligheten ibland forsim-
ras, samtidigt som skrivarbetet
okar om man vill skriva in' samma
text tvé ginger. Det 4r orsaken till
att raderna 10—30 fAtt vara som
de ar.

I rad 60 lurar vi datorn att tro
att ett stort minne dr anslutet.
Detta har ingen annan effekt 4n
att minnesutrymme avdelas for
bildskirmen. Tvirtom kan det
vara forstindigt att skriva POKE
16389,76 innan programmet lag-
ras p& band. Vi slipper dd spela in
en tom bildskdrm. Spar tid!

Raderna 80 och 160—230. Or-

_saken till att Ss;blé\é en stringvad
“riabel 4r att flerdimensionella 53

. ;sténdiga bekymret med kontak:
~ten, som kriver stindig vaksany

* aggregat; och felet var borta! Ef :

‘och +12'V, Varje transient frim

dana #4r enklare att hantera jj
numeriska dito. Emellertid visaqd
det sig att en endimensionell ny
rering 4r enklare (frén 0 till 255}
frin Ovre hogra hornet till def
nedre vinstra). 1

Det otilldtna virdet (255) kay
da direkt uteslutas. Man sparag
dessutom minne pa att anvinda
stringvariabler som ett slags hel,
talsvariabler. Talet méste docid
ligga i intervallet 0—255.

Rad 320: Kravet att v.rdef
mdste vara noll visade sig orsaka
problem. Detta 4r ett myckeg
striangt villkor. Spinningen mistd
vara mindre 4n 10 mV! Av outd
grundlig anledning fungerade all
tid programmet nidr man startadg
med RUN men hakade upp sig ni}
man forsokte spela igen. Att till4
lata virdena ett och tva ger ing
problem. k

Det gir faktiskt att utviicersss
resultatet av jakten, berikna och
skriva ut tiden i en enda program
rad, rad 350. »

Avkopplad trafo
s8krar minnet

SA till ett annat problem: Si '
clair 16 K RAM. Bortsett frin de

het, har jag drabbats av andra
storningar. Efter en stunds drift
#ndrades innehillet slumpvis i e
del minnesceller. Forst misstinktd
jag ett termiskt fel, men efterson
inget kunde upptickas riktades
mina blickar mot nitaggregatet.

Jag provade att driva datorr
frAn ett kraftigt, stabiliserat nat

nirmare kontroll gav till resultat
att nitaggregatet ger ca 11 V. §
minnet finns en diod mellan +9

nitaggregatet som Overstiger
13 V (dimpad enbart av formodat
daliga elektrolytkondcnsznorcr)
leds direkt till minneskretsarnd
och ger storningar.

Varje ging tv:n slas till och frany
genereras en transient, vilket féf
klarar att felet oftast uppkom naj
jag lamnat apparaten. En konden
sator pd 100 nF dver transformaj
torns sekundirlindning var till
ricklig for att avhjalpa felet.



KORTA

RAPPORTER

MASKINKOD TILL SIFFERJAKT
— 8 211 2¢% OUT (255),4
LD A4,29 80 203 252 SET 7,K
EX AF,AF* 2 2t3 718 40 LD c,(xy+ao)
LD HL,0 s 1z INC
Q L1 LD DE,20480 € € 2% LD B,25
LD (DE),A 8 62 233 LD 4,233
PUSH HL 90 20% 181 2 CLLL €93
42 12 64 LD HL,(1639¢) 3 43 DEC HL
PUSH HL L 0 NOP
INC HL £ 205 14€ 2 CALL €58
LD B,32 8 20¢f POP HL
15 CALL 3910 9 113 LD (HL),C
JR NC,LT €00 22% POP HL
L2 DJNZ L2 1 3% INC EL
LD A,(DE) 2 24172 JR L1
INC DE 16604 8 LE  EX AP,AF'
LD (DE),A 5 190 cP (HL)
] CPL € 405 JR Z,18
ok 30 RAG e ieenis i ANDBBOcswmanan s o Slhbsgmersewwimvesiein oD (Hb Yy 6
79 LD C,A 10 175 LT XOR A
ADD HL,BC 1 24 € JR L9
ADD HL,BC 3 254 37 L8 cp 37
RRCA 5 328 JR NZ,L10
RRCA T 54151 LD zﬂL),l 1
RRCA 9 50 130 64 L9 LD (1€514),a
RRCA 22 225 POP HL
LD C,A 3 193 POP BC
ADD HL,RC 4 201 RET
LD B,3 5 €0 L10 IRC A
L3 DINZ L3 € 8 EX AF, AP
EX DE,HL 7 24 202 JR L%
237 111 RLD
| EX DE,HL
198 107 ADD A,107
LD C,A E
ADD HL,BC
XOR A
CP (HL)
JR NZ,L€
LD F,*
L4 DINT L 4
LS LD (KL),23
X (SP),HI

askinkoddel for "sifferjakt”. Se i RT 1982 nr 11 hur man bist kan
ata in den!

SIFFERJAKT

(115 tecken maskinkod)
L TAB 104" mauseamsemmmnnn" . -
T TAB 10;"wSIFFERJ KTw"
J TAR 10 ;" tatatammenye o nnn "
#2INT AT €,04"DATORN PLACERAR SLUMPVIS UT","NIO SIFFROR INOM N SPELPLAN.",,,
"W SKA,GENOM ATT STYRA PRICKEN®,"MED RATTARNA,3AMLA IN ALLA",“SIFFRORNA I TUR
CCH ORDNING,",,,"TIDEN IEGISTRFRAS UNDER JAKTEN.",,,,,"LYCKA TILL."jAT 21,04
"(START=-TRYCK "*UZWLINE“",)"
PAUSE 4E4
POKE 1¢389,12%
UKD

D PRINT TAB 11;"SIFFERJAKT"
PRINT ,,TAB T }"XXXXXXXXXXXXXXXXXX"
p POR 1.3 10 18
FHINT TAB T4"X"3TAB 243X
KRS SE ¢
TAB 7" KXXXXXXXKXXXAXKXKX™
<1 T0 93
4(1)eCHRZ INT (RNDw2%%)
Pk Jal TO I-1
IP 54(J)=S§#(I) THEN GOTO 170
NEXT J

LB J=INT (CODE 5#(1)/16)

PRINT AT 3+J,23-CODE S§(I)+16mJ;1

NEXT |

COTO 280

PRINT "RATTARNA SKALL VARA VRIDNA FULLT MOTURS."
PAUSE 50

PRINT AT 20,04"
POKE 2133,0
1ET I-PEEX 21E3
ROKE 21001,0
PAINT AT 20,04
P 1. i>2 OR PEZX 21E3»2 THEN GOTO 250
J=USR 16515

L IaPZ2X 16514

FXKINT "OTUR,,.DU TOG FEL SIFWRA EFTER" AND NOT I;"DU KLARADE DET PAA™ AND I,
J/504" SEXUNDER"

SCROLL

9 PRINT "VILL DU SPELA IGEN?(J/N)"

D PAUSE ara

U IP INKEY§a"J" THEN GOTO 90

® cLs

¢ PRINT AT 10,6;
O PAINT TAB 6j"w SIFFERJAKTEN SLUT a®
10 PRINT TAB €

(40 mellanslag)

Clim inte 7AST om programmet skall kires pd ZX 81}

r dr basicdelen av det nya "sifferjakt”-programmet. Observera, att
1. mdste ha en a/d-omvandlare ansluten for att programmet skall
Mnu kiras! Hur man bygger en sddan finns beskrivet i RT 1982 nr 11.

o 4

P2500 - Ny dator
fran Philips

P 2500 heter en ny medlem i P
2000-familjen — en storebror till
den tidigare P 2000-versionen
frAn Philips.

Forbattringarna omfattar

frimst dkad snabbhet, minneska-’

pacitet upp till 320 K samt ergo-
nomiskt lagprofiltangentbord,
flexibilitet och utbyggnadsmojlig-
heter. Datakommunikationen
hanteras av slavprocessorer som
avlastar huvudprocessorn. Nor-
mal bearbetning kan dirfor ske

o,

med bibehallen hastighet.

P 2500 4r frimst avsedd for
yrkesmissig  anviindning.  Ett
komplett system, exkl skrivare,
kostar 32 000 kronor exkl moms.
Pris for skrivaren Epson MX 80
5900 kronor. Avancerade skri-
vare som TEC, Tally och Fujitsu
finns fran 9 000 kronor och uppat.

I samband med introduktionen
av P 2500 ¢verglr ansvarct for
marknadsforing och forsdljning
av samtliga mikrodatorer i Philips
P 2000-serie till Management
Computer International — MCI,
tel 08/23 21 60.

r’:?

U programmet hor ocksd en maskinkoddel.

Nytt hélje
for din dator

Peerless Foam Mouldings Co Ltd.
presenterar "Orbitor”, ett nytt da-
taterminalsystem i tre delar for
elektronikindustrin.

<« Mikroprocessorladan bestar av
over- och underdel i polystyrol.
Front- och bakstycke kan fis i

stalplat eller eloxerad aluminium.
De kan litt modificras cller bear-
betas enligt kundonskemdl. LA-
dan ir frimst avsedd som inter-
faceldda och har plats for tva
5 1/4"-disc-drives eller ett stort
kretskort. Invindiga matt:
445x305xhojd 116 mm, hojden
kan okas med hjilp av sidopane-
ler.

<« Monitorlddan i Orbitor-serien
ar avsedd for ett 14” — alternativt
15" — fargbildror med 90° av-
lankning.

< Den tredje delen i systemet ir
sockeln som iar rorlig framét 5°
och bakat 15° fran vertikalplanet
och svingbar +45°. Anslutningar
och kontaktdon #r &tkomliga i
sockelns bas.

Generalagent: ELFA RADIO
& TELEVISION AB, avd Elek-
tromekaniska byggsystem, tel
08/730 07 00.




ABC Micro Data

Jaegerdammen 11 - 2650 Hvidovre

Akro Matic - ingenior & Handelsselskab ApS
Nis Petersensve) 30 - 8660 Skanderborg
COM-Data P/t

3870 Klaksvik - Faeroerne

Dani System Service - Ak i
Fabriksparken 58 - 2600 Glostrup
Datakgmpas Aps

ves’ ade 5 - 2650 Hvidovre
Ecopiun
Vesterbrogade 24 - 1620 Kobenhavn V.
Erhvervsgruppen A/S - Radgivende civilokonomer
Klinteve; 3 - Knudlund Industricenter - 8653 Them
E. V. Dataservice Aps

Kr Koldsgade 8 - 7700 Thisted

Chr \driksens Kontormontering A/S

Son ;ade 13- 15 - 7800 Skive

Ole Hesselberg

Skolebakken 14 - Vrinners - 8420 Knebel

HPH Data Aps

Kronprinsessegade 46A - 1306 Kobenhavn K

Hogsted
Sondergade 40 - 9900 Frederikshavn

Ide - Data Aps
Dronming Olgas Vej 30 - 2000 Kobenhavn F.

Informationsteknik A/S
Amahegade 45 - 1256 Kobenhavn K

Jefsen Kommunikation & Data
Ostergade 5 7 - 6400 Sonderborg

KB Data-Soft Aps
Niels Juuls Alle 67, 5250 Odense SV

Logodan Consult Aps
PO Box 241 - Hostrupsgade 39 - 8600 Silkeborg

Mejlby Data

Fakseve| 12 - 4654 Fakse Ladeplads
MicroDatax ApS

Ordrupve) 94 - 2920 Charlottentund
Micro Technic ApS

Sdr Boulevard S80 5000 Odense C

MR dtjysk Micro Center Aps

Slroget 46 7430 Hhast
Moller Radio - TV Nykobing Sj. ApS
Svanestrrde 2 4500 Nykobing Sy

Nordsjaellands Datacenter
Fredenksvaethsgade 1- 3400 Hillerod
Nordiysk EDB Center I/S

Os’ ade 27 9000 Alborg

Nyobu.g Kontorservice

Adelgade 7 5800 Nyborg

Oles Radio & Datacenter ApS
Godthabsve 16 - 3751 Ostermarie

PL Data

Sdr Alle 1-3 6630 Rodding

Salg- og serviceatd - Tif 05-52 60 33
Parly M. Data

Snogebakve) - 4600 Koge
" Poles Electronics

Adalstradi 9 PO Box 91.400 - Isafjord - Island
A’S Radio Christensen

Storegade 2 6430 Nordborg

Expert Radio & TV Huset

Ostergade 23 - 8450 Hammel

R R Micro-Data

Kaerve| 28 - 2970 Horsholm

SRC Communikation Aps

Fabriksve) 17 - 6000 Kolding

B. Stefansson HF

Box 617 - 101 Reykjavik Island
Expert Vestergaard

Torvet 2-4 - 5610 Assens

wendelboe Madsen Radio ApS
Kongeveys Centret 10 - 2970 Horsholm

PROGAAMBERSEN

ZX-biorytmer

Under titlen ''Program-
Borsen’' vil ALT-OM-DA-
TA fremover prasentere
sjove og/eller praktiske
programmer til markedets
populare micro- 09 hob-
by-datamater. Alle lesere
er velkomne til at deltage
i ""Program-Borsen’’, og vi
betaler naturligvis fuldt
honorar for de godkendte
programmer.
Redaktionen stiller nogle
enkelte krav til de ind-
sendte dataprogrammer:
1. De skal veaere udviklet
til de mest populere da-
tamater pa det danske
marked. Det vil sige Sin-
clair ZX-81, Commodore
VIC-20, Texas T1-99, A-
corn Atom, ABC 80, el-
ler Nascom. Eventuelt kan
andre ogsa komme pa ta-
le.

2. Programmerne skal
helst vare hjemmelavede.
De ma altsd ikke veare
kopier af de program-
mer, som firmaerne selv
tilbyder. Programmerne
ma heller ikke have varet
offentliggjort i andre dan-
ske tidsskrifter.

Det folgende biorytme-
program er udviklet til en
ZX-81 med 16K RAM.
Biorytmer — regelmasssi-
ge variationer i helbred,
psyke og forholdet tit an-
dre mennesker — var alle-
rede kendt for over 2000
ar siden. Dengang var det
den graeske laege Hippo-
krates, som mente, at han
havde fundet et system,
som kunne fortzlie, hvor-
dan et bestemt menneske
havde det p3 en bestemt
dag. | dag tilskrives det
moderne biorytme system
den ostrigske tage Dr.
Fliess.

nojagtige bicryimer for
den onskede sag og Dereg-
ner samtidig en gennem-
snitskurve for den fo'g
de maned. Som grunci
indtastes fedselsdatoen
for den person, man @n-
sker mélingen pa

Nar programmet indta-
stes, starter man med et
tille hjaipeprogram, som
legger maskinkoden pa
plads. Indtast blot de tre-
cifrede ta! i den reekkefol-
ge, vi har vist. Efter kor-
slen vil maskinkoden lig-
ge i linie 0. De gvrige hi-
nier slettes ved at indtaste
hovedprogrammet oven-
p& dem. Vi har indbygget
en del REM-sztninger og
"Spaces” for at lette for-
staeisen. De kan dog und-
at 2 mere

Programmet udregner de men.
8IORYTHME FOR: ALFREDD HITSHOCK BIORYTHE FOR: RLFRERD HITINOOK
FAaDT DEN: 23~ 8-1958 FADT DEN: 2. 2-1388
BIDRYTME DRG: i-12-1981 BIDRYTME DRG: 231201921
FYSIK: -R. FYBSIK: P -
S.. R R L RS
SENNEMSNIT: T2.i3 SENNEMSNIT: Za.ad
=LUS DRGE PLU3S DAGE
: : L
- - - -
L - - = 2 -
- » ™ =
l.'llllll.ll_-l -IIIIIIGBBIBmBaan‘EHBB!JH"II-
- L)
.- -. “‘ s E“-
s -® il n®
: '-..'- : .'u--”
“4INUS DRGE MINUS DRGE
Eksempler pa udskrift
Hovedprogra 20@ INPUT FM P
program 21@ PRINT AT 1, 17+ (FM <18
© REM)? ?? ?M RND ?M RND FM ; "=
GOSUB PICOS ?? 5 2?2 GOSUB ?JRND 22¢ PRINT AT 20,6
5 U77 RETURN 4C ?Q F?/PAUSE "DIT FODSELSAAR"
JLN 23@¢ INPUTFY
10 REM ************************** 24@ PRINT AT L ‘Zm‘w\!
20 REM * 25 PRINT AT 2,@:
30 REM * BIORYTME PROGRAM * »BIORYTME DAG
40 REM * COPYRIGHT: * 26@ PRINT AT 22,6
50 REM * MICHAEL SORENSEN ¥ »DIN BIORYTME DAG”
glo REM * NY ELEKTRONIK * 27¢ INPUT BD
R . \
70 REM | FORZXELMEDISK,...D 20 QRNILATZ.1TR <10
90 %ﬁngATA 290 PRINT AT 20 ,19;
»MAANED”
100 ?gllgr'l; ‘?';‘FM% .F% o 300 INPUT BM
’ . 31 PRINT AT 2,17 + (BM <1@):
110 PRINT AT 20,0 e BM ; "—” BM<10):
»SKRIV DIT NAVN” 320 PRINT AT 20,6
120 PRINT AT 21,0 »DIT BIORY TME AAR”
»0G TRYK *NEW LINE*” 330 INPUT BY
130 INPUT A$ 349 PRINT AT 2,20 : BY
140 PRINT AT 0,14 :R$ 350 REM
150 PRINT AT 1,0 ;”FODT DEN:” PRINT 22 SPACES
160 PRINT AT 20,6 36¢ PRINT AT 200, @:
»DIN FODSELSDAG” 37¢ REM : o '
170 INPUT FD PRINT 17 SPACES
180 PRINT AT 1,14 +(FD <10); 38¢ PRINT AT 21, :
190 gr?ﬁ\vr_AT 20,17 Rl
¢ W17 HER STARTER UDREGNING
"MAANED” 41p LET Sp=o ’ GNINGERNE

|




FROGRANBERSEN

denne giver 12% i rente.
Hvor meget har vi sa efter
5 ar? Det udregnes sale-
des (belob i kr.):

Vi bliver her ved med at
gange med den samme
parentes

REM 870 PRINT AT 7, @ ; "GENNEMSNIT :” ; 2060 IF M= 6 THEN LET X=151+X
REGN D®1 . L = = +
UDREGN D AT 7,14 2070 IF M= 7 THEN LET X=181+X
ANTAL DA AT 7 .15— (INT (99*D+ .5)-<0) ; 2080 IF M= 8 THEN LET X=213+X
51@¢ LET D=FD INT (100*D+.5) /100 2090 IF M= 9 THEN LET X=242+X
52¢ LET M=FM 880 PRINTATO .0 : 2100 IF M=10 THEN LET X=273+X
530 LET Y=FY "PLUS DAGE” 2110 IF M=11 THEN LET X=303+X
540 GOSUB 2000 . 890 PRINT AT 21,0 ; 2120 IF M=12 THEN LET X=334+X
550 LET AD=—X —(M>2 »MINUS DAGE” 2130 RETURN
ANDY/4 INT (/8 =0 900 REM 2500 REM
AND Y/100 —INT (Y/130) ) UDSKRIV TEKST PAA UDREGN BIORYTMEN
609 REM ANTALLET LINIE 22 OG 23 2510 LET G=AD
ngg%gng g“m 910 POKE 16418, 0 2520 LET A=SIN (2*P1*G/23)
610 MFSKUDDAGE 920 PRINT AT 22, 8 ; 2530 LET B=SIN (2*PI*G/28)
= ~ »BIORYTME DAGEN"’ 2550 LET C=SIN (2*PI*G/33)
620 IF Z/4—INT (Z/4) =0 .
N o e S o0y <>o 930 PRINT AT 23,4 ; 2550 REM
aNDZA L »0G DE FOLGENDE 30 DAGE” UDREGN GENNEMSNITTET
AN e S D41 950 REM 2560 LET D= (A+B+C) /3
630 NAENL = UDSKRIV ET KOORDINATSYSTEM 2570 RETURN
€39 NEX 960 FOR P=2 TO 22 STEP 2 9700 REM
UDREGN ANTALLET AF DAGE 970 PLOT 62.P SZT BAANDOPTAGEREN
DR O A L AT DhaT 980 NEXTP TIL OPTAGELSE OG
AARET BEGYNDER 1000 REM TRYK RUN 9800
S50 LA O Laes* (BY—FY) UDSKRIV BIORYTME KURVEN 9800 SAVE "BIORYTME”
S LEL . ) 1010 for G=AD TO AD+30 0000 RUN
, 1020 GOSUB 2520 [~ 5  REM (54 TEGN) 34567800123 ]
~
1 S O A /ET AF DAGE 103@ PLOT 63,INT (10*D+12.5) 4567890123456789012345678901234
| BIORYTME AARET 1046 REM 10 RF% E-PROGRAM
710 LET D-BD ) FLYT KURVEN HJ/ELPE-PROGR
720 LET M=BM 10650 RAND USR (16514) 20 FOR A=16514 TO 16567
730 LET Y-BY 1060 PLOT 62,12 30 INPUT B
‘ 1070 NEXT G 40  PRINT TAB 4*(A-16514).B;
714G GOSUE 2000 1i00 REM 50 POKE A, B
750 LET AD=AD+X i .
7@ REM N BEREGN N.&ESTE MAANED 60 NEXT A
| UDREGN BIGRYTMEN 3o LBT BM=BM1 _ 70 ___POKE 16510, 0
.80 GOSUB 2500 i1 M 13 THEN LET BM-BM- 16514 17 16532 237 1655 9
800 REM 1200 REM ‘2 THEN LET BM=BM—12 16815 74 16533 ‘96 16880 175
" UDSKRIV BIORYTME DAGEN
1o BRNT AR B EES g EAUERUTME iosie I lssai s00 igsz g0
AT 2 .17+ (BM <10) : BM 1220 REM ° 16518 107 16536 107 16554 35
820 PRINT AT 2.28: BY HOLD EN LILLE PAUSE 16519 175 16547 1 16555 254
830 REM 1230 NEXT 16520 125 16538 33 16556 32
UDSKRIV BIORYTMEN BEGYND FORFRA 16521 50 16539 © 16557 40
840 PRINT AT 4.0 "FYSIK :; 1310 GOTO 400 16533 164 16540 9 16558 7
AT 4,147
AT 415 (INT (99*A+.5) <0} : 2000 REM R 16523 64 16541 84 16359 70
INT (100*A+ 5) / 100 FRA DEN 1)1 VT AF DAGE 16525 124 1eod3 299 1eser o
850 PRINT AT5.0: "PSYKE:"; / 16026 50 168 37 1656 0
AT5.14:” 2010 LET X=D + (M >2 S 15? 18 44 75 16562 43
ATS5 . 15— (INT (99*B+.5) <0) A I N A= o 16428 64 16546 61 1lesed 24
INT (100*B+.5) /100 AND Y/100—INT (Y/100) <> 0) 16525 1 1ese7 33 1656 22
86® PRINT AT 6.0 : INTELLEKT :”; 2020 IF M= 2 THEN LET X= 31+X 1 65 242
AT 6.14:” 2030 IF M= 3 THEN LET X= 59+X 6530 181 16548 181 16566 24
AT 6 . 15— (INT (99*C+.5) < 0) ; 2040 IF M= 4 THEN LET X= 90+X 16531 2 16549 2 16567 205
% 4 = = N .
INT (100*C+.5) /100 2050 IF M= 5 THEN LET X=120+X Maskinkode rutine
i2 12
850+ 850 === 952 1++—==).
PCI21N 100 (1+750)
- .
’\kap“'a' 3 12 _ 6 Hvis renten havde varet
952+952- 755 = 106 R%, skulle parentesen vee-
12 e R
s Qkonomi besk&:ﬂ;ger 1066+1066-m=1194 p (1+10 . | programmet benytter vi
alle mennesker pa den rogram . samme fremgangsméde
ene eller anden made. 11944—1194-—1-2— = 1337 Programmet laves pd lom- som ovenfor beskrevet.
et gaelder naturligvis og- 100 medatamaten PC 1211. De forste linjer (60, 70
s& for de forskellige op- 12 Forste udkast til det kan og 80) gar til at indlase
sparingsformer, som ger- 1337+1337-—= =1498 den indsatte kapital (start-
ne skulle formere formu- ] 100 . kapitalen), renten pr. ter-
en pd kortest mulig tid. Lid.regm.ngen kan ogsd min (rentefoden) og antal-
Ved hjzlp afkdet folgen-  skrives lidt klozrtere: let af forrentningsperio-
de program kan man pa 8 der (terminer)
; s : 50 (1++—==) = " :
en snild made finde uﬂd ( 100) 952 I linje 90 omregnes rente-
af, hvor meget man far 12 foden fra procent til ab-
ud af sin opsparing. Pro: 952: (1+—=) = 1066 solut veerdi. Dernast
grammet e:‘ﬁnsgﬁ“rev‘et pa 100 springes et par linjer frem
Sharps lilie PC-1211 lom:- 12 pa printeren (skriveren)
medatamat, men skulie 1066 (1+75p) = 1194 ved hjlp af linje 100 og
ogsé med nogie modifice- 110. Det er kun for skon-
ringer kunne overfores til 1194-(1+—1—2—) - 1337 heds skyld. Sa laves der
andre typer computere. 100 overskrift i linje 120, 130
_ad oS sige, at vi satter 12 og 140 pa printeren, og
&50 kr. i banken, og at 1337'(1+T66) = 1498 igen en blank linje for et

syns skyld. | setning 160
udskrives O (antallet af
terminer ved starten) og
startkapitalen.



LHjYRKNT
REM

REM
REM

MED -0
15-8-82

S

g Ol

OG

INPUT
IF
) =@ THEN GOTO

CLS

LET MOU=&
FRST
oINM

FOR

LET

LET

TE

LET X=INT
198 FOR ™

2

. S=S0UTH,
W=UEST. "

222 PRINT

PRINT

224 PRINT

; THMOVE:

AT 7.68;
AT 9.6;
8T 2,0; "MOUES: "

PROGRAMBBIRSERN

LDSIET
=
(C3 THOMAS CORELL
KRSPER VRD.
CLS
PRINT DO YOU WANT A RADRRT

RE
(R$€13é>”N“3§KR$(11{>"Y”

N+2163 =3L
218D =1
#1585 -3&3 =4

TO ig& BTEF =
'N% (RNDeL1d) +H

=
SaN+X oM =i

FOR N=8 TO 1i STEP =

(IRND2l8+a2

=& TO 45 STEPF 1¥
LET A(ASaX+M+N} =1

MN=NORTH
E=ERAST .

* TO GIVE UR:
» TO TURN 13w

23@ LET A(2e3)=e
35 LET R(8) =@
4@ LET P=26G3
45 LET LM=-18
5@ IF R$(13 =N THEN BOTH 288
553 FOR N=1i 7O 45
5832 FOR M=é8 TE &3
263 PLOT M. N
254 NEXT ™
282 S8l ™
; W
557 PRINT R @.% W ARE LOORIT
;QG" - ] — oy g e
258 IF RElL:= i CFeEN BRINT AT
12.28; "N”
259 GOTO_ 268
26@ GOSUB 9890
261 LET Q(P) ==
ZeE ONPLOT S58.18
270 IF LM=-15 THEN scosSun arvse
286 IF LM=3i THEN GOSUR 27ee
g8 IF LM=15 THEN cosuBs 2858
@@ IF LM=-1 THEN GOosuR gcae’
es PRINT AT 2.8 MOV
1@ LET Y=INT (P/15}
20 LET X=P-Y #1S
25 LET Y=15-Y
330 UNPLOT 47+X.Y
24@ INPUT Z%
R4z IF z$="TI THEN LET LM=-LM
345 IF Z$="T  THEN o070 26@
346 IF Z%$= G THEN &QTCG S@e
3e@ IF Zs="H" THEM LET LHM=-1S8
37@ IF Z$="5" THEN LET LM=1S
3g@ IF zZ$="E" THEN LET Lr=1
SEﬂébyrm)‘i byrinten p& sa fa trek
s Dette sjove program  som muligt.

<raaver en 18K RAM ud-
sideise tii ZX-81. Datama-
ten laver en ny labyrint
for hvert spii, saledes at
man aldrig kommer ud pa
samme opgave to gange.
Opgaven galder i ovrigt,
at man kommer ud af la-

29

Nar programmet er ind-
tastet, og man starter ved
at indkode RUN + NEW-
LINE, sporger datamaten,
om man onsker en radar.
Ved tryk pa Y siges ja,
ved tryk pa N ne;j.

Maskinen udtaenker der-

IF Zg="L"

110 LET P=P4LIS

430
PED TH aze .’
see
VES™
S0
510
520
525

FOR N=1 TQ

IF A(N+MY =1
IF A (N+M) =2
IF RA(N+M) =0
NEXT_ N

RU
IF A(P-1)=1
IF A(P-15}=

RETURN
IF R(P+1S)=

IF A(P-1)=1
IF A(P+1) =1

RETURN
IF A(P+1) =1

RETURN

IF A(P+1) =1
IF A(P-1)=1
PRINT AT

RETURN

efter en labyrint og spor-
ger i hvilken retning, man
onsker at ga. N indtastes
derpa for nord, S for syd,
E for ost og W for vest.
Hvis man opgiver under-
vejs, trykkes G.

Efter hvert trek vises et
3-dimensionelt billede af
de retninger, man kan ga

= THEN LET LM=-;
IF AalP+LMI =1 THEN

IF R&(1} ="Y¥"

LET MOU=HOU+1
IF P<>8 THEN GGT o

cLS )
PRINT_AT ©.0;"you
E M .

PRINT AT 1.6, "IN

FOR M=@ TQ 21@ STEP 15
THEN PRINT "’";

e nvay
23N

1 THEN
IF A(P+15)°=1 THEN GOSUB 98

PRINT AT @,16;"W"
1 THEN GOSuB 872

IF AtP+1S) =1 THEN
IF AtP-iBi=1 THEN
PRINT AT @,16; "E"
IF A (P-1%) =1 THEN

a,16;
13,

11,-
12,

" am—
a: A"
N 8; . -y
13,7 "
132 "sn
13 -
--!

11.e;

1
240
Eard 2

coTo

THEN PLOT

26
HAUVE ESCH

o MO v

THENM PRINT
THEM PRINT

THEN RLUN

THEN GOTO S3&

THERN cOSUB 979w
gosug 9381

THEN GOSUB 931w
THEN GOSUB 935e

FPRINT AT 9,16; 5"

THEN GOSUB Q790
gcOsSuR 981

goaug 8y
g

GOsSUBR 972

THEN GO3UB 981w
TH§2"805UB agsa

re

37

11.9;

2;

e
o
’e
"

.

i. Hvis man onsker at se
det omradde, man netop
har passeret,tastes T, hvor-
efter hele billedet drejer
180 grader.

Efter endt spil vises laby-
rinten i fuld storrelse sam-
men med den rute, man
har valgt mellem forhin-
dringerne.o




:I ven om dawm 23(81 mer
' in imi har de sprﬁkhgn mursm

?iar ‘Wen Magra wndrd' begi'&as-
mngar 4o - miste beaktas: En
.iﬁdpn ar applosningen i bm

64X44 punkier. Detg&an i

ésﬁadiomma bt fina §
ille# noggrannd kurvor son elst
E!t annat, och kanske mer be- ;St

grimsande. problem, dr den'spe:’ fofﬂ}rllg mm

: @m mum( D
viefh tekniken for bildalstringerr, Sa Ma@ drain e Etgm AND s 5‘;%"”“)
mmgbrgraﬁken l&ngsamu Babic: et e ol
‘#prdlket i i sig inget snabbt sprak LEZ Y, (NY (RND+ ’5) =

“och: tekniken i ZX81 gor fate
saken battre. Det ar diirfor viktigt
i~ kdnna till och kurina utn‘yﬂ?a
.~ minga knep som mbjh Aot ath
LA fart pd bilderna. For riktigt
mabb grafik kriivs kunskap i Tha-
»;kinkﬁdspm&mm roex det
gr en helt snnap higtorfa, N
igr det-batic,

(RND +.5) = 9j-
in 8l

1 atingn l‘ﬂr manueﬂ atyrmng
Hndear vi radema 300 och 310: .
, ‘300 LET H = (lNKm &= "8”§

. Den flirdiga rutinen - (INKEW ‘- "5") + (xt ot
. styrning ir listad § prhﬁram % WX>82)

ken - © ‘En rolig variant av rutifer far 310LETV = (INKEY$ “” i
icket takiin - w genom att: ta bortrad 500, Ett - (INKEYS = '6') + (Y Q:i)'
v.el wgitrgngﬂ Vi yaljer att . slags Erch’a Scetch for att rita - (Y>d2y

i smmv ¥ ammw - A7)
"(INKEYS = "6") . . .

u‘*

ﬁ“‘ ;

' 3

PO,

" !GW“ ;' _ .
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KASTPRARABEL

'Av Themas Erikssem

Fig 2. Kastparabeln ut-
gor grunden i mdnga
rorelser. Hir dr den
ritad med programmet
i exempel 5.

. ~ Program 1. "Standard-
{\‘Eg}! %TRNDRRQRUT IN  rutin” for rorlig grafik.

)—».

=3

LET X=X+H

LET =Y s

UL '\T O o BRI ¥
G T“U :acs

DUR B Loy
15 1 G (5 G e g
GG SRRGEELEG

2]

-+ standardrutinen och prova resul-

;v
“Hur vi dn anstrangn qss kom- | Kastrorelse
mer grinserna att vara omuiliga, pﬁ-’fskﬁrmen

Vad ir det da vi mort" Ja se pa’ A
rad 300! Si linge vi haller 8 + Kastrbrelsen eller kastparabeln

Program 3, Gcnm mmwlmla RND-kalmu kag Mﬁ

kapa en "boll” som studsar mot

" nedtryckt kommer forsta parente- a:amandbar inte mmstlspclprw . | slumpmissig s:ygaip av bildeg. " 7 :
sen (INKEYS = "8)att ha virdet’ . gram, for simulering av Kast och | K i:ﬁasg-ifu—é——-—« Q o ;3.‘"
L. Alla gvriga parenteser 4r = 0 |iknande. Hér 4r kastparabeln in- | 1%9 Eg" g DSANDE ’ !..&. ST TN
inda- till dt?SS vi far ctt'x-va'[de_. ‘tressant eftersom éen rgprc&entc. £k 1::@ L V”au #hNh i ‘: R
som oOverstiger 62! ‘DA blir sista .~ rar eft vanligt proble : Hur man 189 L_E‘r H,,ui
Pafemcselzl (X?62) fsann (’*1‘)l och  grafiskt skAdliggor gn matema- - 13@ i N U;l
- minustecknet framfor ser till att ~ tisk funktion, Vi borjar mga au;
g"-l; :ttl’)’d;;l d‘;'s H"&ﬂl‘ﬁiﬂ bt?lf studera funktionen. , ND x g'é‘m He txuﬂ) o tx:ﬁai kaQ EX }:.
an med andra ord aldrig bli 1 318 LE.T Ua (h‘aﬂ) -~ (Y»&ea} ﬁ.}g ;w;;. :
storre an 62! P4 samma sitt fun- I:a:txpa:a;(:::: fm‘kf sambandct ND 3‘Y <4 S
gerar uttrycken for de andm grin- dér A ach B beror pé kastwnlwln 5 :2: LE x"%ﬁ*"" gk
—serna. - och projektilens utgingshastighet. - SO0 @LD‘T K-H Y-U ‘
Tar vi med ocksd dessa vanabicr | B8® G L aﬁﬂ& i
Studsande blir 5ambandet i :
boll tan - N Programl mmllggcr gngmmdsdu kaxn mufd en ”bol!” ,
T a))xz ( % “) % ( .8;/ (z'z’” aty smdsa ’Wmmx” runt bdden. C et
ekniken for att begrﬂnsa 1:<1~ N 0 T " ey P T
v« Ar & & lmtvmkcln (s¢ f? :2) och " & ‘
—<elseytan kan vi anvinda for: att msygshmugheten, Med 8 och, R KRSTPHRMQL "

koordinatgrinserna. Vi liter hﬂlo
len starta mitt' pd skirmen och . .
rora sig diagonalt upp 4t hoger (H

ochV =1 nutgéngslage;) Uttryc- :
ken for H'och V blir;+ R
H = (X=0) = (X"ﬁi * ﬂ

‘kﬂﬁa ¢tt annat f5elopp; Ge-
nam att skriva ett litef program .
somy ‘ritar funktionen och dar vi

¥

givea. fAr ‘kurvan: ett bestdmt' | 3
: Andrar vi & ochfeller v / |

*laﬁbomm med olika a- ‘ach {

»"'." -

- (X>0 AND X< ; %ﬁfdéﬂ kan vi studera detta; Fﬁl"‘,
V = (Y=0) -‘(3\)( wﬂ) + Ht, _ te'gora det enklare anvinder vi
(Y>0ANDY<d43) . 7% s det forsta sambandet ovan. Om-

skﬁvpl for datorn blir. umy
= A*X = B*X*X i
Program S baseras. niwnimr'enk-, gt

lad "variant_av vir "standardru- ;

Vi avstdr fran att- Itkklara ut-’
trycken ndrmare: Satt in dem’i

tatet. Se program 4! Du miste: ha
16 k RAM for att kora program- °
met. Har du inte tillgdng till extr;
" minne si minska bildytan gtnom e
* . att #ndra 6vre gransvardet for - ach B-virdena. Gy
~ X-variabeln till 40." Uttryckct pd- Prbgramexemplet 6 utnyttjar‘;_
oy rad 300 blir da: . - ‘sambandet L = A/B for att sita’ .
= (X=0) - (x=40) + H' pmbeln un onskad '*aedslmf

skall. "studsa” i X-nggln e

W Rad 420 behovs-for attinte |
: Pg&va med sind hndnngar av A-';.“~

i

1.
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 Minnes schema f8r

- decimal
0000

0
82

16384

{509

D_FILE
VARS

E_LINE -1
E_LINE

STKpoT

STKEND

Machine stack
peinter Sp

Err.SP

RAMTOP

65835

ZX38l

8.k bytes opurabivsystem oeh,
basicbolk t ROM ,

Teekenauerator_SIL bytts ROM

Frity RAM

Systom  variabler

Pasic proamm

Bildminne

Basic varialder

Byte innehdliand), 80h lw28du

fadn som shrivy_+ arkiks urymmg

Basic caleulator stack

Hittills ¢ anvant
minny

L20’s maching stack -

Gosub stack

Fit RAM - .




