BUILD YOUR :

OWN Z80 COMPUTER

This practical guide shows how to build

a working computer based on the Zilog Z80
microprocessor. Each computer subsystem is
fully explained and supported by proven de-
sign and testing information. The description
focuses on a basic single-board microcomput-
er containing: -

[J easy expansion to include a video terminal

] a 1K-byte operating system [ serial and

parallel ports L] hexadecimal display

|| audio cassette mass storage
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CIARCIA’S CIRCUIT CELLAR

VOL.| details a variety of microcomputer proj-

ects. A collection of the best articles from the

popular series in BYTE magazine, it includes:
L) DIA conversion [ programming EPROMS
[0 AC remote-controlled appliances [ digi-
tized speech [ touch input video display

Complete instructions. 125 pp., softcover 58.00

VOL. Il tells how microcomputers can be
interfaced to our environment, including:
[T building a computer controlled home-security
system [ computerizing appliances [J trans-
mitting digital information over a beam of light
LI building the Intel 8086 microprocessor system
design kit ~ [l 11O expansion for the TRS-80
Every step spelled out. 330 pp., softcover ~ §12.95
STEVE CIARCIA is a Computer Consultant, Electrical

Engineer, and author of “Ask Byte and “Ciarcia’s
Circuit Cellar” columns in BYTE magazine. w l‘ v

Order by phone. Call toll free ‘.1- .
800-258-5420 :N o
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! BUILD YOUR OWN Z80 COMPUTER $15.95
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| Add 75¢ to cover postage and handling.
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PROGRAM MERG

Machine-language utility permits

NLESS you have an expansion

interface and disk system, add-
ing a subroutine to one or more BA-
SIC programs in a TRS-B0 means
typing. And if the subroutine is long
or often used, it means lots of typing,
which can generate errors in your
work as well as fatigue.

The machine-language program in
Listing 1 allows you to load a BASIC
program from cassette tape into mem-
ory and combine it with a BASIC pro-
gram already in memory, using the
Level-3 MERGE command. (This as-
sumes that the second program has
line numbers higher than the program
already in memory.) If you are un-
familiar with machine-language pro-
gramming, Listing 2 comprises a BA-
SIC program that will POKE the
MERGE routine into protected memo-
ry, and then erase itself. Since the
MERGE routine contains only relative
addressing, it can be located at any
block of memory the user desires. If

combining two programs

BY JAMES L. FRIDDLE

the addresses given in the listing are
retained, the KBFIX routine can be
used as well. When using the MERGE
routine, enter 32594 for MEMORY
size? when the TRS-80 is turned on.
Address 418CH must be loaded with
MERGE program address, in this case
7F53H. Once this has_been accom-
plished, then activating the MERGE
command, starts the program.

To use the MERGE command, enter
your main program after making sure
that its highest line number does not
encroach on the lowest line number of
the subroutine. Place the cassette con-
taining the previously recorded sub-
routine in the recorder, press the play
button, and enter the command
MERGE. The recorder will start; and
when the program is found, the usual
asterisks will appear. When the cas-
sette stops, enter LIST and verify that
there is a single program containing
the original main program with the
appended subroutine. )

f

LISTING 1
Add. Code Line# Mnemonics Remarks
7F53 010 ORG 7F53H
020 ‘L 2MERGE VERSION 2.0
" 7F53 DD 2A F9 40 030 LD IX, (40F9H) :GET LINE # POINTER
7F57 DD 2B 040 DEC IX
7F59 DD 2B 050 DEC IX LINE POINTER ADDR
7F6B DD 2B 060 DEC IX
7FSD DD 2B 070 DEC IX
7FSF. AF 0BO XOR A
7F60 CD 12 02 090 CALL 0212H :DEFINE DRIVE
7F63 CD 96 02 100 CALL 0298H :FIND SYNC BYTE
7F66 06 04 110 LD B,4 ;READ FIRST 4 BYTES
7F68 CD 35 02 120 LPA CALL 0235H ‘READ BYTE
7F6B 10 FB 130 DJNZ LP1 :DONE?
7F6D CD 35 02 140 LP2 CALL 0235H ;LOAD BASIC TAPE
7F70 DD 77 02 160 LD (IX+2),A :PUT BYTE IN MEM
TETa BT 160 OR A
7F74 20 08 170 JR NZ, SKP
7F76 3A 3F 3C 180 ~ LD A, (3C3FH) ;CHANGE *
7F79 EE OA 190 XOR OAH
TF7TB 32 8F 3C 200 LD(3C3FH) A ;¥ CHANGED
fETE . AF 210 SKP XOR A O A & RESET FLAGS

»

POPULAR ELECTRONICS

ING ON ATRS-80

&

7F7F DD B6 00 220 OR (1X) ;TEST FOR TAPE END
7F82 DD Bs 01 230 OR (IX+1)
7F85 DD B6 02 240 OR (IX+2)
7F88 DD 23 250 ING IX
7FBA 20 E1 260 JR NZ LP2 ;IF NOT END DO AGAIN
7F8C CD F8 01 270 CALL O1F8H ;TURN OFF CASSETTE
7F8F 2A F9 40 280 LD HL,(40F9H) :GET LINE # POINTER
7F92 E5 - 290 PUSH HL
7F93 DD E{ 300 POP IX
7F95 {1 EB 42 310 LD DE,42EBH
7F98 ED 52 320 SBC HL,DE ;HL IS DISPLACEMENT
7F9A E5 330 PUSH HL
7F9B D1 340 POP DE
7F9C DD 2B 350 DEC IX
7F9E DD 2B . 360 DEC IX
7FAO DD 6E 00 370CHANGE LD L (iX) ;CHANGE ADDR LOOP
7FA3 DD 66 01 380 LD H.(IX+ 1)
7FA6 AF 390 XOR A
7FA7 7C 400 LD AH
7FAB  BS5 410 OR L
7FA9 28 0D 420 JR Z EXIT ;IF FINISHED EXIT
7FAB AF 430 XOR A
7FAC 19 440 ADD HL,DE
7FAD ES 450 PUSH HL
7FAE DD 75 00 460 LD (IX),L
. 7FB1 DD 74 01 470 LD (IX+1)H
7FB4 DD Ei 480 POP I1X iIX NOW NEW ADDRESS
7FB6 18 EB8 490 JR CHANGE ;REPEAT TILL DONE
7FB8 DD E5 500 EXIT PUSH IX
7FBA E1 510 POP HL
7FBB 23 520 INC HL
7FBC 23 530 INC HL
7FBD 22 F9 40 540 LD (40F9H) HL ;UPDATE LINE# POINTERS
7TFCO 22 FB 40 550 LD (40FBH) HL
7TFC3 22 FD 40 560 LD (40FDH),HL
7FC6 C3 19 1A 570 JP 1A19H ;RETURN TO “READY”
@3 580 END /
LISTING 2
1 REM MERGE 2.0 BASIC LOAD JLF 6/29/80
2 REM ENTER 32594 FOR MEMORY SIZE ON POWERUP
10 FOR X—32595 TO 32712
20 READ Y:POKE X,Y
30 NEXT :
40 DATA 221,42,249,64,221,43,221,43,221,43,221,43,175,205,
: 18,2,205,150,2,6,4,205,53,2,16,251,205,53,2,221,119,2, 183,32
50 DATA 8,58,63,60,238,10,50,63,60,175,221,182,0,221,182,
1,221,182,2,221,35,32,225,205,248, 1,42,249,64,229,22 1 225,
17,235,66
80 DATA 2837,82,229,209,221,43,221,43,221,110,0,221,102,1,
175,124,181,40,13,175,26,229,221,117,0,221,116,1 221,225,
24,232,221 "
70 DATA 229,225,35,35,34,249,64,34,251 ,64,34,253,64, 195,25,
26 .
80 POKE 16780,83:POKE 16781,127
20 NEW
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NEWIIl THE .
ELECTRIC MOUTH

= 3%

for $100, EIf 11, Apple, TRS-80 Level II*

From $99.95 kit

Now — teach your computer to
talk, dramatically increasing
the interaction between you
and your machine.

That's right: the ELECTRIC MOUTH aclually lets
your compuler talk! Installed and on-line in just
minutes, it's ready for spoken-language use in office,
business, industrial and commercial applicalions,
In games, special projects, R&D, education, secu-
rity devices — there's no end to the ELECTRIC
MOUTH's usefulness. Look at these features:

* Supplied with 143 words/letlers/ phonemes/
numbers, capable of producing hundreds of words
and phrases.

* Expandable on-board up 1o thousands of words
and phrases (jus! add addilional speech ROMs as
they become available),

#* Four models, which plug direclly into $100, Apple,
EIf 11 and TRS-80 Level Il compulers.

* Gel it lo talk by using either Basic or machine
language (very easy lo use, complete instruclions
with examples included).

* Uses National Semiconductor's *'Digitalker"
syslem. t

# Includes on-board audio amplifier and speaker,
with provisions for exlernal speakers and
amplifier.

* Adds a new dimension and excitement lo pro-
gramming; lels you modify existing programs and
games lo add spoken announcemenls of resulls,
warnings, elc.

#* Installs in jusl minutes,

Principle of Operation: The ELECTRIC MOUTH
slores words in their digital equivalents in ROMs.
When words, phrases, and phonemes are desired,
they are simply called for by your program and then
synthesized into speech., The ELECTRIC MOUTH
system requires none of your valuable memory
space excepl for a few addresses if used in memory
mapped mode. In most cases, outpul ports (user
selectable) are used.

E]zoken Material Included

a

one sighteen dollar inches number  ss

©
Iwo nineleen  cancsl down 8 of second d ::
three Iwenly  case equal il off 5 e v
four thirty cent error kil an space [
five forty d00hertz lone  feer  left  out speed x
six fifty B0heriz tone  flow  less  over slar F. ¥
soven sixly 20ms silence  fyel  lesser parenthesisstan | 3
eight savenly  40ms silence  gallon limil percent  slop i
nine eighly  goms silence  go low  please than  k

ten ninety 160ms silence gram  lower plus the 1
eleven hundred  320ms silonce greal - mark paini lime m
twelve  thousand  geryj realer meler  pound iry n
thirteen  million  check ave  mile  pulses up o
fourleen  zero comma high  milli  rate voll n
fifteen again ‘control higher minus m waight q
sixlegn ampere  danger hour  minute ready a

sevenieen  and degree in near  right b s

*“Elf II" and "“The Electric Mouth” are reg. trademarks of
Netronics R&D Ltd. “Apple” is a reg. rademark of Apple

gamputer Inc. “TRS-80 Level II" is a reg. trademark of Tandy
orp.
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: Call (203) 354-9375
:NETRONICS R&D LTI, Dept PE

& 333 Litchfield Road, New Milford, CT 06776

# Please send the items checked below:

s L1 $100 “Electric Mouth” kit .............. $90.951
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