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„зе HARDWARE PROJECT: EPROM Programmer Yow con Build! 

The cartridge dock of the 2068 was 
supposed to open up a whole new dimension 
in instant loading software when Timex 
introduced it oh so long ago. There were 
very few cartridges available and what was 
wasn't worth it. Then came along Doug 
Dewey's Spectrum emulator which made 
excellent use of it. Now more recently, 
05-64 from Zebra demonstrates another good 
example. 

The cartridge dock supports LROS 
(Language ROM Oriented Software) and AROS 
(Application ROM Oriented Software). The 
Spectrum emulator and 05-64 are both good 
examples of LROS and all the programs such 
as those put out by Timex, Sunset 
Electronics, and Tom Woods' ProFile on 
cartridge are all good examples of AROS. 

With this EPROM programmer, you can 
develop your own LROS and AROS cartridges. 
The EPROMs will plug into Doug Dewey's EMU 
series, Sunset's EPROM boards, and Foote 
Software's Printer interface EPROM socket. 

The programmer will program 2764 (8Kx8) 
and 27128 (16Kx8) EPROMs and with some 
slight modification, will program the 
2716, 2732, and the 27256 EPROMs. The 2068 
and Spectrum ROMs are the 27128 
configuration and the 2068 extension. ROM 
is configured as a 2764. 

You need to use 250 or 300п5 type 
EPROMs which are designated as 27128-25 or 
27128-3. This is the highest speed at 
which they will operate and must be able 
to operate faster than the 2068 will 
access them so they can keep up! 

To program these particular EPROMs, you 
need a 21 volt programming voltage. The 
2068's power supply is rated at 15 volts 
with a one amp load. With nothing 
connected, it measures 22-23 volts. With 
it loaded down by a 2068 and а printer 
interface, disk drive and this 
it measures between 20 and 20.5 volts. I 
have been using this voltage to program 
EPROMs and have had no trouble, 

I checked a number of 2068s and power 
supplies to see if these findings were 
consistent, they were, so the 2068's power 

interface, ` 

supply should work well for you too. If 
for some reason it does not, the TS2040's 
power supply and a regulator circuit will 
work fine. 

Programming the EPROM is a fairly 
simple task of providing the 21 volt pro~ 
gramming voltage, setting the address. 
lines to the desired address you wish to 
Program data to, placing data on the data 
lines and then making the program line go 
low for about 50 mS (1/20 sec). 

With this interface, you can set the 
starting address of the EPROM where you 
want the programming to begin, set the 
starting address in the computer's memory 
you wish to program. from ané set the 
number of locations you wish to program. A 
very simple system that will allow you to 
use this interface with any Sinclair 
computer or other computers for that 
matter as long as the correct programming 
voltage is supplied to the EPROM. 

The heart of the programmer is the 
decoder which creates the ports from which 
control to different parts of the progran- 
mer are obtained, I chose а 7415138 3 to 8 

‚ line decoder which I used to fully decode 
1/9 ports 0-7, Not all the ports are 
needed, so a few can be used for another 
project later. I chose the following ports 
for this project; - 

PORT 0: READ EPROM 
PORT 2: LOW BYTE ADDRESS 
PORT 3: HIGH BYTE ADDRESS 
PORT 4: PROGRAM EPROM 
PORT 5: INCREMENT ADDRESS 

Because we are programming a 14 bit 
EPROM from an 8 bit source, we must load 
the EPROM starting address in two steps. 
First the lower 8 bits and then the upper 
6 bits. If we want to start at say address 
10,000 decimal (2710 hex), we neéd to load 
the high byte as OUT 3,39 (27h) and the 
low byte as OUT 2,16 (10h). How do we come 
up with those numbers? High byte = 
INT(10,000/256)239 & Lou byte = 
10,000-256*INT(10,000/256)-16. You can 
convert these numbers to hex by looking in 
appendix. B on page 239 in the 2068 User's 
manual. 



From the schematic, we can see that 
these low and high bytes are loaded into 
7415193 presettable counters which can 
then be incremented by sending an OUT 
command to port 5. Port 0 is used with the 
IN command to read the EPROM and port 4-is 
used with the OUT command to write data to 
the specified address. 

The 7415245 (a) is used primarily as a 
buffer to keep from loading down the data 
buss of the 2068. The 7415245 (b) is used 
to isolate latched program data from the 
buss. The 7215374 is used to Latch or hold 
data to be programmed. The 7415221 is used 
as a pulse generator to give the 50 mSec 
pulse needed by the EPROM during 
programming. The 741527 and 741508 are 
used in conjunction with the 7415138 to 
give full decoding of the I/O ports. 

The programming voltage from the 2068 
goes through a resistor and 22 volt zener 
diode to help protect both the 2068 and 

EPROM. A 0.1 microFarad tantalum capacitor 
helps cut down on transient voltages and 
five volts feeds the line through a diode 
so that the EPROM can be read when not in 
the program mode. I tried lowering the 
program voltage some to see how much 
effect it would have and found that I 
could go as low as 18 volts and still have 
reliable programming. This may vary from 

manufacturer to manufacturer though. I 
have been using Hitachi # HN4827128G-25. 

The Zebra Systems Protocard makes an 

excellent board to mount this project оп. 
1 used a proto board to develop the 
programmer and later transfered it to a 
Protocard. Keep the leads as short as 
possible when wiring the circuit and be 
carefull not to cause any shorts, solder 

bridges, frayed wires, etc. Remember, this 
project deals with the data and address 
buss of the computer and mistakes can 

easily ruin the computer. i 
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To program the 2716, you need 25 volt | 
power supply aud to program the 27256, you 
need 12.5 volts. Here is a wiring diagram 
to use the TS 2040 printer power supply or 
any 25 volt secondary transformer for the 
programming supply. 

The 2716 and 2732 EPROMs are in a 24 
pin package with pins- 
corresponding to pins 3-14 & 15-26 of a 28 

+ pin package. The Усс is moved from pin 28 
to 24. All the pins remain pretty much the 
same except for the highest address line 
and РОМ which move some from EPROM to 
EPROM depending on its size, These changes 
сап be realized by using wire jumpers or 
switches. 

Because the 2068 uses ROMs, some of the 
pins are slightly different, To use an 

EPROM in place of the ROM, pins 1 & 27 of 
the EPROM need to be . bent upward (away 
from socket) and connected together and 
connected to pin 28 so that they are all 
connected to Vcc (5 volts). 

Once you have completed the interface, 

you need to learn how to get the most from 
it. There are some good books and programs 
out there that would be most helpful with 
this programmer. For machine code writing 

and de-bugging, Hot-Z by Ray Kingsley, РО 
Box 8032, Santa FE, NM 87504 is а must. It 

їз available on tape or cartridge. Sunset 

Electronics is selling a 2068 ROM 
disassembly manual which also covers 
programming your own EPROMs, and John 
Oliger also has plans and complete EPROM 
programers also. His address is: 11601 
Whidbey ar, Cumberland IN 46229. 

Here is a simple little BASIC program 
to program the 2764 and 27128 EPROMs' with 
the. 2068, Next time I will show you how to 
use this interface with the TS 1000/1500. 
Also, I'll discuss correcting some of the 
bugs in the 2068 hone ROM, and 

Radio shack 
жк A767 ROOT 

1-12 & 13-24 





transferring your own programs to EPROM. 

iure THEN 
29 INPUT, enter 

$ to read EPRO 
А to write to 

бй TO 12а 
Start address 

38 Su fee 
a INPUT “enter Length oF code 

"¿Len 
50 FOR п=2 TO Len-1 
62 PRINT san IN © 
70 OUT 5,2 
30 NEXT n 
38 60 TO is 
iggi Li LIihe- FeHUH 
445 IN SPOT “enter memory start i 

OC (d) ";m: LET тушп 
i229 INPUT “enter start address 
a Sor nae ";5 

€0 SUB 1020 
110 INPUT "enter Length ОР code id) “¿Len 
150 FOR n-O TO Len-i 
165 LET d=PEEK m: LET ms=m+3 
179 BUT 4,4 
175 PAUSE + 
392 OUT 5,9 
190 НЕХТ n 
i95 PRINT ""programuged"'" 
290 REH Seem uii ses 
205 50 sUB 1000 
238 FOR n-2 TJ ien-ài 
230 LET d-PEEÉ ту: LET mvsmvai 240 IF IN рхэц THEN PRINT san: 

STOP 
245 OUT 5,0 
250 NEXT A 
256 PRINT чегі fied" 
999 STOP 

379 OUT Z,INT (5-25641NT (5/7255 

1819 OUT 2,I1NT (S2256) 
1928 RETURN 

ntable Characters 
rh 

The. Un 

The purpose of this article is to illustratethe 
power of the CHRS function. The argument 

for the CHRS function is a numeric value code 
from 0 to 255. This is the entire character set 
of single letter characters, keywords, and to- 
kens. Refer at this point to the character set 
listing in the appendix of your programming 
manual You will see that character codes 
67-111, 122-125, and 195 are not used in the 
2ХВ1 system. You can verify this by running 
the programin Figure 1. The unused codes аге 
shown as question marks. 

Figure t. 
10 гой M«9 TO 255 
36 PRINT CHRE М; 

Now change line 10 to 10 FOR N= 128 to 

191 andhit RUN then ENTER. The characters 
displayed cannot be entered from the 
keyboard itself. The interesting thing about 
this conceptis that graphic strings are printed 
very ragidly and this may be applied to any 
work dealing with high speed graphics. 

The CHRS function can also be used to 
compare other nonprintable functions such as 
the cursor operation symbols like “e”; 

ЕКЕ hich cannot be placed onto 
the screen. This is accomplished by applying 

string equivalent, which can be called by 
using their respective CHRS codes (112-115). 
We can examine an example of that code by 

using the CHRS (114) for the backspace cur- 
sor in Figure 2. Type a Figure 2 at this point. 

Figure 2... 
m mk ê ЕЕ НЕМ сото, our а сна dai TRA core > 
49 SCROLL 
se 422388 [ae ETT. CURSOR ON” 

Е EH Bue аз GOTO 19 

In the SLOW mode hit RUN then ENTER. 
What happens when you depress SHIFT then 
hit 5? Try the other SHIF Ted cursor positions. , 
Experiment with ENTER and other keyboard 
letters, numbers, and tokens. Hit BREAK. 
STOP the program when you are finished. 

Various EPROM pin configurations of most popular EPROMs 

note differences & simulsrities between pins аз memory size changes 

(Top View) (Top View) 

© 
{Teg Tet 



mE EPROM Programme: You Can Build, Part Il 

To use the EPROM programmer discussed AN US RNDPE 
‘last month with the TS 1000/1500, you need = 
to use the program listed here. Because 1a 
the 1000/1500 does not have IN or OUT, a 
couple of short machine code routines 
appear in the REM statement of line 1, 

Memory location 16514 holds data to be 
outputted, and 16515 holds incomming data. 
16521 is POKEd with the correct port to 
output from. The OUTput routine starts at 
16516 and the INput routine starts at 
16524. 

Here Is the machine code-listing using 
decimal addresses: 

16514 ;data 
16515 ;data 
16516 F5 push af 38ave registers 
16517 348240 ld a,(16514) ;1d data in reg. 
16520 D3N? out (N),a a, out to port n 
16522 Fl pop af restore reg's. 
16523 C9 ret ;return to prog. 
16524 F5 push af $ 
16525 DBOO in a,0 ;in data from 0 
16527 328340 ld (16515),a port, 1d data to 
16530 F1 pop af 16515 
16531 C9 ret return to prog. 

The first time you LOAD the program, 
use СОТО 270 to place the machine code in 

the REM statement in line l. Then delete 
lines 270 onward and save this version. 

The best use of this EPROM programmer 
is to have some type of memory board such 
as Hunter's Non-volatile memory board for 
the 1000/1500 which occupies the 8-16K 
area. You could even make some cartridges 
for the few TS 1510 cartridge players that. 
exist. 

The 1500 can auto-RUN programs stored 
on cartridge provided that memory location 

81924 is set (=1) and starts executing at 
8193. The 2068 has a much more' involved 
мау of setting up for cartridge use. The 
first eight bytes of the cartridge or 
EPROM contain information as to the type 
of program and where it is banked to and 

where the program starts. On power up, the 
computer checks these eight bytes and acts 
accordingly, 



The first byte tells the 

whether«the program is in BASIC (01) or 

machine code (02). The second byte tells 

whether ít is AROS (01) or LROS (02). The 
third and fourth tell where the 
address is. The fifth tells what “chunk” 

of memory the program resides in, the 

sixth tells whether it is auto start (01) 
or not. The seventh and eighth tells the 

number of variables being used plus 21. 

The "chunk" byte can be in 8 or 16K 

blocks and set using the following codes: 

Chunk Addresses Decimal code 
8K 16K 

0 0-8191 1 3 
1 8192-16383 2 
2 16384-24575 4 12 
3 24576-32767 8 

4 32768-40959 16 43 
5 40960-49151 32 E 
6 49152-57343 64 192 
7 57344-65535 128 Š 

To see how this works, lets look at the 

first ten bytes in three of the most 

popular cartridge software: The Specrrum 

Emulator, 0$-64, and Hot-Z. 

Spectrum Emulator 05-64 Hot-Z 

0 243 0 2 

1 1 1 $ 
2 110 $6 Š 8 

3 56 0 128 
252 252 - 207 

5 195 195 1 

6 203 158 „ 21 
7 17 13 0 

8 42 ` 42 251 
9 93 93 205 

The Spectrum Emulator and 05-64. are 

both LROS type as designated by the 1 in 

the second byte and Hot~Z is an AROS type 

аз designated by the 2. For LROS type, it 

does not matter what the first byte is, so 

for the emulator and 05-64, the numbers 

there are insignificant. The 2 in Hot-Z 

means that it is machine code. 

The Spectrum emulator starts executing 

at 256%56+110=14446 due to the numbers in 

the third and fourth byte. 05-64 starts at 

256*0+5=5, and Hot-Z starts at  256*12848- 

-32776. From the fifth byte and the table 

above, we can see that Hot-Z із banked 

into the 32768-49151 region, and both 
OS-64 and the Spectrum emulator are in the 

0-16383 region, 

computer ` 

starting 

The rest of the bytes are not used at. 
startup and can be used for part -of the 
program for LROS, but for Hot-Z, Which is 

AROS, we can see that it is. set for 
auto-run by the 1 in the sixth byte. 

For a BASIC program, the first byte 
should be 01, the second byte should be а 
two, aud bytes 3 & 4 should be the start 
address of where the BASIC program begins. 

The sixth byte should be 01 for auto-RUN. 

It would be best to start an AROS program 

at 32768 as Hot-Z does to avoid any 

unwanted confrontations of the system 

variables which usually end around 26700. 

Variables must be initialized in the 

BASIC program and DEF FN and FN do not 

work from cartridge. For more information 

on making and using cartridges, contact: 

Bob Orrfelt of GESSO Products, 3436 Bay 
Road, Redwood City, СА 94063. 

The Technical Manual for the 2068 (sold 

by Time Designs Magazine) has some of the 

code for the 2068 home ROM to correct that 

obnoxious stop-before-delete bug, the INT- 

65535 bug and others. To make corrections 

to the home ROM, you need to copy the code 

up into memory so that you can make the 

changes. To stick with even numbers, start 

the code. ас 40,000 by first entering CLEAR 

39999:NEW and then the following: 

2000 FOR N=0 TO 16383: POKE N+40 
000,PEEK N: NEXT Н 

Now the code. is up where you can 
manipulate it. Make the following POKEs to 

correct the listed bugs: 

DELETE delay INT-65536 etc. cont. 

40849,1 43794,24 
40850,1 43795,26 
40851,0 43796,241 
40852,11 43797,119 
40853,121 43798,35 
40854, 176 43799,114 
40855, 32 43800,35 
40856,251 43801,113 
40857,241 43802,43 

40858,24 - 43803,43 
40859,210 43804,43 

43805,209 
` Optional turn on 43806,201 

message: (Use code 43807,241 
for each char.) 43808,43 
44376 Good Day! 43809,54 

44386 Revision 2.1 43810,145 



7 44400 July 1986... 43811,35 
add 128 to last 43812,54 
character 43813,128 

43814,60 
INT-65536 etc. 43815,24 
53297 ,245 43816,237 
53298,60 43817,255 + 
53299,179 43818,255 $ 
53300,178 43819,255 f 
53301, 194 43820,255 
53302, 228 43821,255 
53303, 53 
53304, 195 Z 
53305,239 
53306,53 

After you have made all the corrections 
you Wish to make, use the program shown 
last time to program your EPROM. When the 

program asks for memory start loacation, 

enter 40000. Answer 0 to "Enter start 
address of ROM and 16384 for length of 
code question. The EPROM will take about 

12 minutes to program and will verify 
afterwards. If all goes well, you will 
have your own personalized 2068 operating 
system when done, Ë 

For those with QL's that have started 

to tinker around with your own hardware, 
you should find it fairly easy to convert 
this programmer to make your own EPROM 

based software cartridges for it as well. 

The possibilities are endless with what 

you can do with the cartridge ports and 
this EPROM programmer. Enhanced operating 
systems, utilities, quick. load programs 
with memory saving techniques are just a 
few of ideas. How about both an enhanced 
2068 operating system and a Spectrum 
operating system all on one 32K EPROM? 

One final note, after you program a few 
of these EPROMs, you may find that you 
will want to erase some. They require 
ultra-violet light for erasure, i.e., a 
special lamp is needed to erase them. The 
commercial erasers run on up into the 
hundreds of dollars. One eraser that 1 
have found to be very cheap and effective 
is the DATARASE by Walling Co. available 
from R&D Electronic Supply, 100 E. Orange- 
thorpe Ave., Anaheim, СА 92801 (714) 773- 
0240. They take plastic and phone orders. 
Price was $34.95 when I got mine апа it 
will erase two EPROMs in about 8-10 mins. 

Joe williamson 

Better RGB Circuit 
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The circuit described in the february 
1986 issue of SUM was designed around 
Sears RGB/TV/Monitor (same as the 
model f 31C426) and the Magnavox 
RGB-40 or 80. 

the 
Sanyo 

(NAP) 

Both of these monitors (and the QL 
monitor as well) take negative-going 
composite sync and active high RGB signals 
and have well buffered inputs to clean up 
any poor inputs. 



Calculating the Days 
Ronald Paludan | 

Knowing the number of days between 
two dates is frequently necessary for cal- 
culating interest, apportioning expend- 
itures, or calculating average use of items. 
We are also interested in the more trivia 
type questions such as how many days 
before an important date, how many days 
between certain historical dates, and even 
how many days we have lived. 

This program will enable you to deter- 
mine the number of days between dates 
either for serious use or just curiosity. 
The program in Listing 1 is for the 8K 
ROM machine with 1К RAM. A 4K ROM 
adaptation is included in Listing 2. 

Operating Instructions 
1) Type in the program in Listing 1. Hit 

RUN and ENTER. 
2) The prompts will ask the user to 

ENTER FIRST DATE. Do so in this 
order: Type in the month as a number 
from 1 to 12 and hit ENTER. Type in the 
day of the month and ENTER. Finally, 
type in the year giving all four digits and 
ENTER, 

3) Repeat this process for the second 
date. The first date must be earlier than 
the second. On the 4K ROM the two 
dates cannot be more than 88 years apart, 
but a method is supplied for dealing with 
this problem. 

4) The answer will then be given on the 
screen. 

5) To repeat, hit ENTER. To quit, hit 
any number or letter and then ENTER. 

Error Checking 
The input routine does not allow the 

user to enter more than 12 for a month or 
31 for a day. The user with enough mem- 
Ory may want to add a more detailed 
error checking routine that rejects non- 
existent dates, c.g., June 31. 

Modifications for the 4K ROM 
Listing 2 gives the lines which must be 

altered to allow the program to operate 
properly on the 4K ROM (ZX80 or 
MicroAce).- 

4K ROM Problem: Dates more than 88 
Days apart 
The integer Basic of the 4K ROM ZX80 

will not handle numbers greater than 
32767. For this reason, the program will 
reject the second year if it is more than 88 
years after the first. However, there is a 

method for finding the number of days 
between two dates more than 88 years 
apart. This method requires the use of 
one or more mid-date(s) which must be 
less than 89 years from the date next to it 
in the series, The number of days between 
the first date and the mid-date is-com- 
puted and the results recorded. Then the 
number of days between the mid-date 
and the second date is computed and 
added manually to the first result. 

Listing 1. 
—— Days between Two Dates (8K ROM, U 

этн niim 
S CET N 

Er] 

" t 

DATA RR 
lozzzZzzzzzI£IZ1 

E] 
FE: $s Cer 59 PRINT a ъ= 

108 PRINT > `: 
112 ie Hê THEN Goro 11e 
129 PRINT 51l;" 755 
132 1071,31 THEN aoro аса 148 PRINT Di;777; 
EE „195 SAINT “Seren s=conp ратк: = 
а ча 

188 IP ма›їг THEN Gori 
199 BRINT ма,"/"; 92739 
395 If ба›зз THEN осто eee 
2 broma š 
328 ir YR- 228517 Үч-Ү1›вв OR vacri THEN û 
33e PRINT v; 228 ГОЯ Xevi TO vam-i FN uH 

9598 IL.INT 161992 eiegax mno rN- 
„386718 INT Sa) eho PHEN CET D 
2 
27@ 3E visva THEN LET D=308-0 
jT 02400) эде сух THEN GOTO Sei 
зве IYi4&)s&cYi AND Mig. 
28 - i Fre 8758.5“ 

Ë i 
Listing 2. 4K ROM Adaptations. nne 

255 IF 1008x7100) =x AND 4008 (X 
/400)«X THEN GO TO 265 
260 IF A&(X/4)9X THEN LET D=D+1 
270 IF Yl=Y2 THEN LET DeD-3658 
27$ IF i100t(Y1/100)-Y1 AND 4008 
¢¥1/400)<¥1 THEN GO TO 285 
(280 IF 4£t(Y1/4)-Yi AND M1>2 THE 
N LET D=D-1 
28S IF 1005(Y2/100)-Y2 AND 400* 
(Ү2/400) <Ү2 THEN GO TO 500 
290 IF 41(V2/4)-Y2 AMD M2>2 THE 

N LET 0=0+1 

315 Delete 

E No 

As an example of how this method 
works. let's calculate how many days 
apart July 7, 1881, and January 1, 1981 
are. 
ENTER FIRST DATE: 7/7/1881 
ENTER SECOND DATE: 1/1/1921 

(mid-date) 
14423 DAYS APART 

(ENTER) 

ENTER FIRST DATE: 1/1/1921 
(niddate) . ; 

ENTER SECOND DATE: 1/1/1981 
21915 DAYS APART 

14423 
+21915 

36338 Days apart 

Variables Used 
Nin) Days used in year by nth month 
р Day counter (Number of days 

between dates) 
ML Month of 1st date 
Di Day of month for 1st date 
ҮІ Year of 1st date 
M2 Month of 2nd date 
D2 Day of month for 2nd date 
Y2 Year of 2nd date 
x Temporary variable used _ 

as counter 

Routnes C en Ë 
' The routines аге found at the following 
ines: 

20-85: Initialization, 
95-230: Input dates, 
240-310: Count days between dates. 

Compensate for leap years. 
320: Print results. 
330-340: Input “"to repeat. 

Examples 
The American Civil War lasted from 

February 8, 1861, to May 26, 1865. How 
many days did it last? 

moore ENTER Finer vars: 2762 861 
ENTER SECOND CATE: 5726/1865 
15658 DAYS APART 

John has a report due on July 20, 1982, 
and tóday is May 15, 1982. How many 
days does he have to complete the 
report? 

ы Mov 

БЫ Eo ttn. ИИ, 
Herb was born on August 1, 1945: How 

many days old will he be on his 40th 
birthday? 

ENTER SEGONG : 
14818 DAYS APART ` - 

м/с гу 

Бе ксы. dion. $78 RE m 
Lad ENTER FIRST ояты: 17171579 ЧЫТЕН SECOND GATE: 47171979 



8K ROM 
1K RAM 

Multisave 
Doug Watson 

Reliability of cassette storage and retrieval 
of programs and data requires multiple saves. 
Having to attend to the computer's needs as 
each save is completed is, however, a bit of a. 
chore. ` 

Wouldn't it be nice 
1) to key in the number of saves required 

and leave the ZX81 to complete that number of 
identical copies? 

‚ 2) not have to check what variables have 
been assigned before incorporating this fea- 
ture in a program? 

3) to retain the normal, single-save mode? 
If this appeals to you, try the demo program 

shown. The address shown as 16004 can be 
any unused, non-saved address in RAM (such 
as from 8192 to 16383 with the 64K Memopak 

or above RAMTOP) that is normally 0. PEEK 
it to find out. 

3 REM "PROGRRM ниме" 
18 PAINT AT 8,б;°+ + е PROGRAM 

“ тот MULTIPLE 5 
тов SINGLE. SAV 

i E " 188 Ея THOU MANY savest 
189 E 
139 SRE PROGRAM nane- S159 REM SLOD OR FAST HEAT IP DE 

C a e. Room a i.s 
FOR MULTIPLE SAVES, GOTO 19e 

FOR SINGLE SAVE, GOTO. зва 

On GOTO 100, HOW MANY SAVES? ap- 
pears on the screen and waits (по L cursor). . 
When one of the keys, 1 to 9, is pressed, the 
selected number of saves will be executed. If O 

is pressed, 256 saves will follow. Use BREAK 
to terminate. 

On GOTO 150, a single save is executed. 
No. variables are used so compatibility with 

any program is automatic. 

Tidying Up Your 
Display мск Godwin 

A list of numbers is conventionally written 
down aligned on the right. This poses a prob- 
lem on the ZX81, which lines numbers up the 

i 2Х81 display 
96 96 
920 920 
= t 
1020 1020 

A routine to print, display, and summate а 
series of values may look as follows: 

128 LET ттеп 
15e PRINT A 
3: EXT J 

The probiem is, how to change the ZX81 dis- 
play to conform to normal convention—how 
to align the values to the right. 

The following amendment to the above 
does the trick, for integers (positive or nega- 
tive) only: 

ET T=0 
FOR Ji. TO 10 

+ë LET Taran 
EET xeesTRs A 

isso 

PRINT TAB 17-LEN ХЕ; X$ 
RETURN q 

The routine prints the values neatly in the 
middle of the screen. However, itis very likely 
that you may want to print out decimal values 
in a similar format. The following subroutine 
(replacing the one above at line 1010) does the 
trick: 
2020 IF X811)«",- THEM LET ханә 
2688, rm LEM Xel THEN If XB 3 TU 
оз anen THEN Ler X Хй=”-@“+ха2 T 

FOR Ksi TO LEN X$ А FESS THEN coró 197e 
Ber, x хае". EMT STAB ISSN ха 
RETURN - 

To test this routine, RUN the program and 
entera series of wildly different values, с. 
46 
9.009 
-34456789.98765 
-0.0000002 
10000034 
8.6 
38888.07 
9999999 
01 
-09 

In practice, you will be fairly unlikely to 
require such a wide range of values for addi- 
tion purposes, but the routine works equally 
well for any kind of arithmetical manipula- 
tion, or for any other list of numbers. 

it may weil be that you require the program 
to add sums of money, in which case you will 

want displayed only the value to two decimal _ 
places (representing pence or cents). To 
achieve this, the routine can be amended by 
adding or changing the following lines: 

3999 LET xe-sTRe (INT +хаеө+.з› 
aie тг хатар =". THEN LET ханче 
F- Ir LEN THEN ta To 537 = P. ai DET ee a T 

тов mai TO LEM E Eesha mee 
we B E. TERT I THEN LET Xs=X 

беа bea may vm 12-em Reve RETURN 
This routine prints the values neatly dis- 

played in the middle of the screen, with the 
decimal points at TAB 16. The display routine 
does not affect the arithmetical calculation: 
you can enter as many digits as you like after 
the decimal point, and for the display they will 
be rounded to the first two decimal places. 
The lateral position of the display can be al- 
tered by adjusting the number (17) in line 
1080, but care must be taken to allow for extra 
long numbers. The bug is that a value of 005 
{half a pence or cent) prints as 0.00, not very 
serious, and probably not worth the bytes re- 
quired to correct it. 

The program as writu.n occupies 394 byes 
of RAM, 486 including the variables, and ap- 
proximately 890 bytes including the display. 
Thus it is operational on IK. The subroutine 
alone occupies 268 bytes. = 

бото 1070 



Making Backups for 
Machine Language 
Tapes Jack Ryan 

Not long ago | bought a cassette of utility routines for my 16K 
2X81. Although the routines on the tape were just what [ needed. 
there was one problem: the program was in machine language and 
ance LOADed above RAMTOP it ignored my SAVE commands. lf 
something happened to that tape I was out of luck since | had no 
backup — unless 1 could make one by Some method other than 

SAVE. 
There are two methods which can be used to make a backup. 

1. Copying to a Second Таре 
The first technique is to simply copy the tape.onto a second tape. 

This requires either a tape copier or a second tape recorder. 
Place the original tape in Recorder 1 and a blank tape in Recorder 

2. Use one of the Sinclair recorder leads to connect the earphone 
(output) jack of Recorder L то the microphone (input) jack of Re- 
¿order 2. Set Recorder 2 to RECORD and PAUSE; and (if ithas one) 
the automatic level control (ALC) to OFF. Set the volume controls of 
each recorder to midrange. Start RECOR Ding on the second. then 
PLAYing on the first. After the recording is complete, try LOADing 
the program as usual with your recorder. Very likely you will have to 
try several different volume settings on your copying set up before 
getting a LOADable copy. A recording level meter on Recorder 2 
helps. 1 found that | could not get a satisfactory recording without 
the ALC of Recorder 2 ОРЕ 

2. Copying with PEEK and POKE 
The second technique uses the PEEK and POKE facilities of the 

ZX81. The program to do this is Listing 1. Like the machine lan- 
guage routines that you see published, the software that 1 purchased 
is LOADed into memory above RAMTOP. RAMTOP is the address 

- Of the first. nonexistent byte at the upper end of memory, which 
means that you cannot store anything at or above it—at least that is 

what the computer thinks. However, the address of RAMTOP is 
stored in the two bytes with addresses of 16388 and 16389. Youcan 
change these two bytes with POKE. and fool the computer into 
thinking that some existing memory is nonexistent. This memory is 
hidden from Basic and so is protected for machine language use. 

PRINT PEEK 16388 ~ 256 * PEEK will tell you the address of 
RAMTOP, which is nórmally 32768 with the 16K RAM attached. 
The bytes stored at 16388 and 16389 (found by PEEKing each 
location) are 0 and 128. Note that 0 + 256 * 128 — 32768. Before 
loading a machine language tape. one or both of these bytes are 

Listing 1. 

" BART таз 7: “н. PROGRAM вис 

Ad PARARETERS FOR Y 
ENTER THE NUMBER то 

VINTI en FRE SPT NONE. ENTER 
D4 
"ENTER THE NUMBER TO 

“INTO i16309- 
NT ТАБ 5722 None, ENTÉA 

в 
“ENTER YOUR NORMAL RA . 
“(R74@8 FOR 1K, 327568 

LAST ENTE BEFORE N 
LET Da {A25 e2) 1 ве REN “STORE MACHINE LANGUAGE 

“PUT ML ABOVE яантою" Mei TG 
нөө» 

de 
ease 

Changed by POKEing innew values to give RAMTOP a new, lower, 
address to correspond to the number of bytes required for the ma- 

chine language routine, For example, the software 1 purchased 
comes with instructions to POKE 16389,124. So RAMTOP is now 0 
т 256 * 124 = 31744. a difference of 32768 — 31744 = 1024 bytes. 

If you had a program with instructions to POKE 16388,100 and ^ 
POKE 16389,125, then the new address of RAMTOP is 100 + 256 * 
125 = 32100, and the number of bytes protected is 32768 — 32100 ` 
= 668. 

To make 2 copy of your machine language software, LOAD the 
program according to the instructions which accompany it. Then 
ENTER or LOAD the program in Listing 1. RUN the program and 
ENTER the requested data. Because the program runs in FAST, the 
screen blanks out while the program PEEKS the machine code into 
the variable array E. When the program stops with 9/310, prepare to 
SAVE the program. To SAVE, enter GOTO after you have begun 

recording. When you LOAD this SAVEd пре (LOAD “Р”) after 
‚ altering RAMTOP as your machine language program requires, it is 
self-RUNning $o the screen will blank out while the code is POKEd 
in above RAMTOP. 

If you want to SAVE a copy of Listing 1 without any machine 
language code so that you can LOAD it in for a variety of machine 
language routines, enter SAVE “Р”, not GOTO 370. 
The program as shown in Listing i is meant to be self document- 

ing and user-friendly. But this is not necessary for operation of the 
program. Since this probably makes the program too large for a 1K 
machine, and makes it take longerto LOAD in any case, you might 
want to shorten it a bit. You can easily calculate the new address of 

RAMTOP and the number of bytes protected. So you could casily 
eliminate all КЕМУ and replace lines 10 through 260 with 

10 FAST 
20 LET C z (calculated bytes protected) 
30 LET D = (calculated new RAMTOP ) — | 
In summary, you can make back up tapes for machine language 

routines which are LOA Ded above RAMTO? by copying your orig- 
inal tape from one recorder toa tape in a second recorder, or you can 
use a single recorder and the Basic program in Listing | to PEEK out 
the code for SAVEing and POKE it back in when LOADing from 
r back-up tape. 

з 2 


