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VZ-Verbatim is a research resource for the DSE VZ00 and VZ300 micro-computers marketed in
Australasia during the 1980's - in the pre-PC and post-TRS80/System 80 eras. Many young (and old)
computer users cut their digital teeth on these Z80-based machines. A number of VZ User Groups
also sprang up, held meetings and produced Newsletters. There was a huge thirst for knowledge,
enthusiasm, learning, coding and general learning about “things digital” centred upon the VZ.

All of the information in this compilation is long out-of-print and quite difficult to obtain. It may not
be sold or recompiled into any other format without my express permission. Note the highly
practical electronic and computing information that was offered in technical magazines of this era.

An information companion to VZ-Verbatim is the “Bob Kitch’s VZ Scrap Book” that contains thirty
technical contributions | made to magazines and various User Groups Newsletters during 1985 to
1990. Approximately 25 BASIC and ASSEMBLER ASCI! listings are provided in that Directory. These
articles were about learning and encouraging VZ Users to develop digital skills and interests.

VZ-Verbatim was a last-Century response to an information demand to encourage a new generation of
digital enthusiasts in the pre-WWW era. It was compiled during 1985 to 1990 but with articles going back
to 1981. The original format was as loose A4 Master Sheets wherein specific photocopies could be returned
by snail mail to interested and puzzled VZ Users. As interest in 8-bit computers waned in early 1990's, a
lone copy of VZ-Verbatim (as two volumes) was made (pictured on cover). It is in the last month these
volumes have come to hand, been scanned at 400dpi and converted to pdf’s.

As a late incarnation of the 8-bit microcomputer era, the Video Technology/DSE VZ200/300 was highly
influential in homes throughout Australasia and under other names elsewhere in the World. A fair level of
interest remains amongst enthusiasts in Vintage Computer Groups and Emulators Users. A number of now
middle-aged men, were young enthusiasts that learned about computing in the 1980's and still use the VZ
for largely nostalgic reasons. | note that a remarkable number of these young enthusiasts are now
employed in the IT industry. These enthusiasts are instrumental in maintaining Z80 emulators and
hardware, have added more convenient |I/O peripherals than the contemporary cassette and floppies and
have added memory capabilities beyond 64K. Tape and disk software has been converted to more durable
digital formats.

Preserving and providing ready access the “Lump” of VZ technical information, software images, operating
hardware and emulators is regarded as a priority. This compilation is part of that “VZ Lump”.

Bob Kitch

Brisbane, Queensland, Australia
E: rbkitch@hotmail.com

M: +61 (0) 400 083 465
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Structure of Volumes
Following on the blue pages is a complete listing of all articles contained within Volumes 1 and 2.
This is shown in the original list format that was frequently updated and circulated to VZ Users.

Pages 12 to 14 of that list is included for completeness. These pages are a list of books on BASIC, Assembler
and the Z80. Most of these are available on-line as e-books in pdf format.

The yellow pages detail the various sections within the volumes.

Volume 1 contains software articles categorised as
Utilities
Games
Business

Volume 2 contains
Hardware Peripherals
Software Reviews
Software Advertisements
Hardware Reviews
General Programming
DSE Technical Bulletins.

These volumes were derived from 400dpi scans of second generation photocopies of the original bound
articles and were delivered in Adobe Acrobat pdf format.

Using Adobe Acrobat Pro 2017 each page was edited and enhanced involving
) character recognition to provide editable text and images

J text and images de-skewed
) font replaced with document fonts for sharpening
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LISTING OF VZ2200/300 MAGAZINE ARTICLES

AS AT 31 JULY 1990

Since its introduction in early 1983, over three hundred articles
on the VZ-200 and 300 have appeared in the magazines. Some articles
review the hardware and others describe peripherals. Some excellent
games have been published and a very useful set of utility routines has
emerged.

This bibliography for the VZ computer is a must for the serious
VZ-User.

Compiled by: -

R.B. KITCH, 7 Eurella St., Kenmore, Qld. 4069. Phone: (07)378-3745.
PLEASE ADVISE OF ANY ADDITIONAL ARTICLES ..or.. CHANGES, ALTERATIONS OR
BUGS IN LISTINGS to assist other Users.

The numbers in brackets are the number of sheets in each article.
A dash (-) indicates that the article is on the same sheet as the item
above.

If Users wish to obtain copies of the articles referred to in this
bibliography, they may -

i) contact me for copies ..or..
ii) buy back copies of the magazine from the distributor ..or.
iii) borrow from your local library.

I can supply copies FOR YOUR OWN USE ONLY at 20c. per sheet.
Kindly add postage to your request as follows:

No. of Sheets Qld. Interstate (Surface)
1 - 3 $0.41 S0.41
4 - 18 $0.95 S1.10
19 - 90 S1.90 $2.50

> 90 expensive!
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67
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117
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97

31

94

76
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63
LYS=T
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20

19-26
12-14
62-64
19

103
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176
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110
130
1.80)=3}
145
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BASIC program conversion. (Surya)
Beginners tips. (White)

Program conversion Pt. 2 (Surya)
BASIC converter chart. (Surya)
Program conversion Pt. 2 (Surya)
Program conversion - Apple II (Surya)
Program conversion - TRS 80/System 80

(Surya)
Program conversion - Atari (Surya)
Program conversion - Sinclair (Surya)
Program conversion - BBC (Surya)

More functions for the VZ-200. (Olney)
Notes and errata for Olney.

Some more routines. (Middlemiss)

VZED - three new functions.

VZ-200 output latch.

Memory peek VZED. (Carson)

Microsoft ROM BASIC Level I bug.
VZ-200 bug. (Tritscher)

VZ bug. (Tritscher)

VZ-200 moving message and trace.
(Batterson)

Trace function. (Breffit)

VZ-200 correction. (Kelly)

VZ200 Input. (Woolf)

Poking extra functions. (Clark & Hill)
Extending VZ-200 BASIC. (Olney)

TRON/TROFF function for VZ-200. (Thompson)

MON-200 machine code monitor.
(Stamboulidas)

Lprinter. (Quinn)

VZ-200 reverse video.

Enlarged characters. (Velde)

BASIC understanding. (Hobson)

VZ-200 into puberty - Olney’s

. extended BASIC.
Calculating grey line. (Baker)
Renumber. (Marsden)

Find. (Stamboulidas)

Use of RND in dice and card games.
(Holland)

VZ variable definition. (Stamboulidas)
Variable GO TO on VZ. (Olsen)
Correction to VZ variable GO TO.
Lysco support for VZ-200. (Young)
VZ-200 hardware interrupt. (Olney)
Background VZ. (Williams)

VZ-200 instant colour. (Willows)
Reversed REM. (Quinn)

Real-time clock. (Griffin)

APC benchmark BASIC programs.

VZ deletions. (Quinn)

VZ EDITOR/ASSEMBLER tips. (Lam)
Olney’s Level II BASIC for VZ200/300.
(Rowe)
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87
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89
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APC
APC
APC

YC
APH
APC
ETI

ETI
AEM
AEM
AEM
UL
ARA

EA
AEM

AR

EA
ARA
AEM
AEM
AEM
BYC

JZILIE
IS
ETI
AEM
ETI
ETI
ETI
ETI
ETI
CBA

83,5
257
AR
103-5
54-55
209
86-89

Z(6= 513
§9=92
L=t 12
NS 7 Gl 2l
47
38-42
35
90=95
10=12
100-101
20-24
86-88
74,75,79
82-83
88

70

74

124
5=
120
ISSSENSIRO
L=l A0
73

73

L 7=19

VZ user graphics.

Machine language calls.

APC BASIC converter chart 1986.

VZ-200 cassette inlays. (Dutfield)

VZ and photography. (Kohen)

VZ pause.

VZ software mods. (CHIP-8 Editor)
(Griffin)

VZ CHIP-8 Interpreter. (Griffin)
Screen handling on VZ. Part I. (Kitch)
Screen handling on VZ. Part II. (Kitch)
Reference list of VZ articles. (Kitch)
Labeller. (Gallagher)

Amateur radio logger. (Johnson)
Speaker enclosure calculator. (Allison)
Memory mapping on VZ. (Kitch)

Feedline calculations. (Buhre)

Op amp noise. (Allison)

Beam Headings. (Baker)

VZ Epson printer patch. (Taylor)

VZ Epson printer patch Pt II.

VZ expanded EPROM. (Meager)

Restore file. (Banks & Saunders)
B-file copier. (Buhre)

String file name. (Hand)

Disk directory dumper. (Tunny)
CTRL-Break disabler. (Tunny)

VZBUG. (Batger)

Clock. (Tunny)

DOS Hello (Tunny)

Visisort (Sheppard)

Restore (Rowe)

Hex/dec conversion (Maunder)

Beam headings (Baker)
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Nov/Dec83
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Apr. 84
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Nov. 84
Jan. 85

- 85
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- 85
Jan. 85
Jan. 85
Jan. 85
Feb. 815
Mar. 85
Mar. 85
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Apr. 85
May 85
May/Jun85
Jun 85
Jan. 86
Jul. 85
Aug. 85
0@ ; 85
Oct. 85
Mar. 86
May 86
Jul. 86
- 88
- 88
- 88
- 88
- 88
- 88
- 88
- 88
- 88
- 88
- 88
Apr. 88
Jul. 88
Aug. 88
Nov. 88

May 89

SYN
APC
BB
Wi(E

APC
APC
M80
M80
M80
M80
PG

PCG

PCG
BYE
CFG
JENG,
APC
YC
PCG
CI
Ve
CI
YC
PCG
YiC
PCG
YC
HE
YC
YC
PCG
piE
APC
ETI

e
BYE
BYE
BYIE
BYC
BYE
BYC
BYC
BYC
BY¥C
BYC
BYC
ETI
ETI
ETI
ETI
SN

22-24
INEHESS
50)=5 1l
65

178-80
174-8
1,22
7,20 , 21
9,16

9, &, kY
55=7

82

54
146-7
4-5
147
129=31
88-89
44-48
27 =26
110)5="9)

160
©5="7
106
53=7
70
1150=1
81
114
47-52
105 =7
208-9
93

75

76

77

78
79=812
83

84

85
86-87
87

87

88

65

73

65
121
87-88

Projectile Plotting (Grosjean)
Missile Command. (Whitwell)
Caddy and Reaction Test. (Hartnell)
Graphic Sine Waves for VZ-200.
(Nickasen)

Moon Lander. (Alley)

Blockout. (Pritchard)
Battleships. (Carson)

Junior Maths. (Carson)

Contest Log VZED. (Carson)

Dog Race VZED. (Carson)

High Resolution Graphics Plotting.
(Thompson)

Tips for ’'Ladder Challenge’, ’‘Panik’
and ’'Asteroids’.

POKE’'s to ’'Ghost Hunter’.

Golf Simulation. (McCleary)

Golf Simulation. (McCleary)
Knight’s Cross. (Lucas)
Sketcher. (Leon)

Punch. (Rowe)

Space Station Defender. (Shultz)
Lost. (Potter)

Decoy. (Rowe)

Mouse Maze. (Crandall)

Painter. (Daniel)

Roadrace. (Thompson)

Number Sequence. (Thompson)
Sketchpad. (Thompson)

Morse Tutor program. (Heath)
Morse Tutor - again. (Heath)
Electric Tunnel. (Daniel)

Number Slide. (Daniel)

Cube. (McMullan)

Yahtzee. (Thompson)

VZ Frog. (Alley)

Balloon Safari, The Drop and Flatten.

(Sheppard)

Simon. (Proctor)

Drawing Program. (Winter)
Tea-pot Song. (Winter)

Ping Tennis. (Duncan)
Concentration. (Vella)

Super Snake Trapper. (Duncan)
Worm. (Thompson)

Dogfight. (Thompson)

Bezerk. (Banks & Saunders)
Arggggh! (Banks & Saunders)
Encode/Decode. (Banks & Saunders)
Catch. (Banks & Saunders)
U-foe. (Alderton)
Disintegrator. (Stibbard)
Star Fighter. (Roberts)
Drawing Board. (Maunder)
Camel (Maunder)
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Aug.
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Dec.
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Jul.
Feb.

BUSINESS
84 APC
84 APC
BISINPAEE
84 APC
84 APC
BISESPAEC
B « AEC
BE T

W7 2="
214
82-3
126=30
214

il 62 =3
164-6
72

Database VZ-200. (Barker)

WP for VZ-200. (McQuillan)

Comment on Barker’s and Quinn’s DB.
Minicalc Spreadsheet. (Stamboulidas)
Correction to Minicalc.

Micro Type(WP). (Browell)

Database. (Quinn)

VZ Wordprocessor. (Tunny)

(Lukes)
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Aug.
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Dec.
CCiE:
Nov.
Nov.
Dec.
Aug.
Jun.

Sep.
Jan.
Feb.

Mar.
Jul.

OCi=
Jan.
Feb.

May

Jan.
Aug.

May

iR
Jun.
Jun.
Apr.
ANE.
Jun.
Jul.

May

Apr.

May

Jun.

JuL

PERIPHERALS
84 EA
84 EA
84 PCG
84 APC
84 APC
85 E{E©
84 BI
B4R TS
84 ETI
5 s
86 EA
85 AR
86 AR
86 ETI
86 ETI
86 ETI
SR ETYTE
87 EA
87 AR
87 EA
88 EA
88 EA
89 EA
88 EA
87 EA
87 AEM
88 AR
88 AEM
88 AEM
88 AEM
88 ETI
89 ETI
8I81 SETT
88 ETI
88 ETI

131-2
65

83

214

36

140
3,4
106-12
g3-7
7248
106

@=Ll
1 E=20
72-4

48
35)=(6)0

14

60
LE="17
3l
174
138
124-125
140
2%

8
L=l 8
8 7=63
7

7

70

96
82-86
86-89

BIES192
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Real-world interface.

Improved graphics on VZ-200. (Dimond)

I/0 card for VZ-200. (ad)

Serial help request. (Pope)

Add-ons for VZ-200. (Bleckendorf)

VZ200/300 Modem. (ad)

RTTY with VZ200. (Keatinge)

A 'Glass-Teletype’ using the VZ-200 Pt I
n n n n Pt I I

VZ-200 terminal.

VZ serial terminal. (ad DSE kit K6317)

Assembler listing of RS-232 ROM software

Another RTTY. (Butler) ‘!

Morse on RTTY. (Butler)

Modifying VZ-200 16K memory expansion.

(Olney)

Talking VZ-200. (Bennets)

Super II VZ-200 hardware modifications.

(Sorrell)

Errata for Super II.

EPROM programmer modification. (Buhre)

Morse Interface. (Forster)

16K Memory Expansion VZ300. (Kosovich)

VZ-300 expansion problem.

VZ-300 expansion.

RAM Expansion - Discussion (Sorrell)

Circuit idea.

Errata Memory Expansion.

VZ software. (Thompson)

Memory expansion for V2200/300

Ultra-graphics adaptor. (Sorrell)

Correction.

Correction.

VZ amp. (Merrifield)

Better VZ amp. (Hobson)

VZ300 EPROM programmer. (Nacinovich)

BASIC listing of software

VZ300 data logger. (Sutton)
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Mar.
Aug.

Qe

Nov.
Jan.
Feb.
Mar.
Apr.
Apr.
Oct.

Nov.

Nov.

COMMERCIAL SOFTWARE REVIEWS

84 APC 190-1 Review of DSE ’‘Matchbox’, ’'Biorhythms’,
'Circus’ and ’'Poker’. (Davies)

84 PCG 46-47 Review of DSE ’‘Panik’ and ’‘Ladder
Challenge’.

84 PCG 90-91 Review of DSE ’‘Knights and Dragons'’,
'Ghost Hunter’, ’'Othello’, and
"Invaders’.

84 PCG 90-96 Review of LYSCO ’‘Cub Scout’ and
DSE '‘Dracula’s Castle’.

SISREREC GG Review of DSE ‘Air Traffic Controller’
and ‘Tennis’.

85 PCG 76 Review of DSE ’‘Defence Penetrator’ and
"Star Blaster'.

85 PCG 76-77 Review of DSE ‘Planet Patrol'’ and
'Learjet’.

85 PBCG 94-99 Review of DSE '‘Asteroids’, Super Snake'’
and ‘Lunar Lander'’.

&5 g - O3 Logbook and Morse on VZ-200.

85 PCG 68-9 Review of DSE ’‘Duel’.

85 PCG 70-1 Review of DSE ‘Attack of the Killer
Tomatoes'.

G5 €ClLEe  Jil Review of educational software.
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SOFTWARE ADVERTISEMENTS

A 15 page compilation of ads. for a variety of software,
services, User groups etc. (12)



HARDWARE REVIEWS

Apr. 83
Apr. 83
Apr. 83
May 83
Jun. 83
Jun. 83
Jun. 83
Aug. 84
UL 88
Jul. 83
L 83
Sep. 83
Sep. 83
Aug. 83
Sep. 83
Oeic 83
Oct. 83
Oct. 83
Dec. 83
Nov. 83
Nov. 83
Nov/Dec83
Feb. 84
Spring 84
Jun. 84
Aug. 84
QEhe 5 84
Nov. 84
Nov. 84
Dec. 84
Mar. 85
Jul. 65
Aug. 85
Dec/Jan86
Aug. 86
Nowv. 86
Dec. 87
Dec. 87

YCU
ARE
CC
ce
EA
ETI
Ve
PCG
ETI

EA

PCN
WM
BB

Y©
e
APC
WM
cy
chy
C
WM
SYN
cC
MC
EA
EA

PCG
EEE
EA

CHE
EA
B
EA
PCG
AHC
AHC
ME
YC

56-59
58-66
38-43
26=30)
137
30

%2
S2=7

130=3

16
40
1LE=20

20-33
202-4
77-8
135

12

11
37-40
42-108
L7=22
2 =2
52-4
12=5
30-3

82-87
14-19
78-80

2&=23 i
J1=33
102=6
275=1]
L=l
=39
44

20=2 11
78

Texet TX-8000. (Bennett)

VZ-200. (Hartnell)

Review of VZ-200.

Video Technology VZ-200 PC. (Ahl)

New low-cost computer - VZ-200.

Dick Smith colour computer.

DSE VZ-200.

VZ-200.

DSE’s personal colour computer.
(Harrison)

The VZ-200: colour, graphics and sound.
(Vernon)

Timing the Laser’s phazer. (Stokes)
Laser.

Dick Smith VZ200: good value.
(Fullerton)

Cash and Carry Computers. (Bell)
Review of VZ-200 and PP40.

VZ-200.

Texet TX8000.

The Laser 200.

Laser 200.

A look at the Laser. (Green)

The Laser - a shot in the dark.
VZ-200. (Ahl)

Laser PP40 Printer/Plotter.

Laser 200. (Green)

Buying your first computer. (Vernon)
An important role for small computers.
(Williams)

Home micro supertest. Pt. 3 (Bollington)
Home micro supertest. Pt. 4 (Bollington)
VZ-200 as a WP (DSE E&F tape WP).
(Williams)

Review of video games consoles.

Back to the VZ-200. (Williams)

Dick Smith'’s new VZ-300. (Rowe)

WP on the new VZ-300. (Williams)

How to buy a micro - VZ-300 compared.
Computers for the Rest of Us. (Roberts)
Letter. (Kennedy)

VZ-300. (Hartnell)

Vz-300
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GENERAL PROGRAMMING

Apr. 81
Jun. 81
Jul. 81
Feb. 82
Mar. 82
Apr. 82
May 82
Jun. 82
Jul. 82
Sep. 82
Nov. 82
Dec. 82
Jan/Feb83
Mar. 83
Aug. 83
Ceie. 83
Nov. 83
Feb. 84
Apr. 84
Nov. 82
Jan. 83
Mar. 84
Apr. 84
May 84
Jun. 84
Jul. 84
Aug. 84
Sep. 84
Jan. 85
Feb. 55
Mar. 85
Apr. 85
OCIES 85
Jun. 85
Jun. 85
@Ec )5
Mar. 86

JBIEL
JFALIL
ETI

Y
VG
e
E
E
YC
WE
EdE©
ME©
NG
V(G
(G
YC
G
V(G
Y€
PE
PE
APC
APC
REE
APC
APC
APC
APC
APC
APC

ENEE
APC
APC

APC
APC
E©
1915,

&7 =93
97
818

64-66
74-77
61-63
60-62
99-101
1-74
57-59
45-46
93-97
52-55
61-62
62-68
87-89
102-104
93-94
123-126
1/1-1/5
84z g)/5
73-85
57-64
89-98
53-60
61-64
110-116
145-151
122-124
103-109

98-109
7/ G617/
82

L7/ 0= 17/ 3
L7 4=073
107-8
17-18
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Extra Z80 opcodes. (4)

More uncovering Z80. (Dennis) (1)

Z80 uncovered. (Garland) (-)

Z80 CPU reference card (2)

Understanding Assembler (Bell) Part I (3)

(8080) Part II (4)

" " " Part III (3)

it U “ Part IV (3)

i L " Part V (3)

it " t Part VI (39

i . " Part VII (3)

. 2 B 1921 ae WAL ILIE (2)

i " i Part IX (4)

i & ! Part X (4)

g . o Part XI (2)

] i 4 Part XII (6)

u p L Part XIII (2)

i L u Part XIV (3)

. L " 1DETEG e XV (2)

! ” o 125G, VAL (2)

PE Micro-file #1 - 8080 & 8085 (Coles) (5)

PE Micro-file #3 - Z80. (Coles) (5)

Teach yourself assembler Pt. 1 (Overaa) (6)

(8080, 7280, 6502) Pt. 2 (Overaa) (5)

1 1 Pt. 3 (Overaa) (5)

T s Pt. 4 (Overaa) (5)

L L Pt. 5 (Overaa) (3)

T " Pt. 6 (Overaa) ©5))

J Y Pt. 7 (Overaa) (4)

Sort at input. (Ithell) (1)
The basic art - algorithms, structures.

(Liardet) (4)

Pick a number - arithmetic. (Liardet) (5)

It takes all sorts - sorting. (Liardet) s)

The Art of Programming - Progress.

(Hjaltson)

Comment on binary search.
Comment on distribution sort.
Sorting out the sorts.
Z80

(Lamich)
(Riordon)
(Jankowski)
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AEM Australian Electronics Monthly ETI Electronics Today
AHC Australian Home Computers International
APC Australian Personal Computer M80 Micro-80
APH Australian Photography

AR Amateur Radio
ARA Amateur Radio Action

BB Bits and Bytes (NZ)

BI Break In (NZ)

BYC Bumper Book of Programs by YC MC Micro Choice (UK)

CBA CB Action

CC Creative Computing (US) PCG Personal Computer Games
CFG Computer Fun and Games PCN Personal Computer News (UK)
CI Computer Input (N2Z) PE Practical Electronics (UK)
CLC Classroom Computing SYN Sync (US)

CT Computing Today (UK) WM Which Micro (UK)
CHC Choice YC Your Computer

EA Electronics Australia YCU Your Computer (UK)

FURTHER LITERATURE RELATING TO THE VZ200/300 COMPUTER

As an extension to my list of magazine articles, I have produced the
following list of books (I have copies of all of the publications). The
books relate to the VZ computer specifically, Microsoft BASIC Level II or
the Z2-80 microprocessors, as used in the VZ200/300. Additionally, I hold
a lot of additional technical information, ROM 1listings, Users Group
newsletters, software etc.

TECHNICAL BULLETINS FOR VZ COMPUTERS

88 Printing out System-80 screen graphics. (
91 Programming the VZ-200 computer’s joysticks. (
92 Finding where variables are stored by the VZ-200’s BASIC. (
93 Problems with the X-7208 printer/plotter and Microsoft BASIC. (
94 Using the X-3245 TP-40 printer/plotter with the VZ-200

& System-80.
# 98 Printing lower case and control characters on the VZ200/300.
#111 VZ-300 Mailing List tape to disk file conversions.
#114 Obtaining colour on the VZ300.
#116 Fixing the printer bug in the VZ Editor-Assembler.
Letter on tapes and keyboard
General hints on V2Z
Service Manual for printer interface
Service Manual for disk drive controller

HH = H H ¢
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BOOKS ON VZ COMPUTERS
Henson, T.L., 1983 "Introduction to Computing". DSE, 114 p. (60)
Hartnell, T.,
& Predebon, N., 1983 "Getting Started". DSE, 121 p. (68)
Hartnell, T., 1983 "Further Programming". DSE, 135 p. (74)
Hartnell, T.,
& Pringle, G., 1983 "The Giant Book of Games". DSE, 179 p. (94)
- 1983 "First Book of Programs". DSE, 58 p. (60)
= 1983 "Second Book of Programs". DSE', " 57 p. (60)
Rowe, J., 1983 "VZ-200 Technical Reference Manual®'.
DSE, 22 p. (30)
- 1985 "VZ-300 Technical Manual". DSE, 39 p. (65)
(Available from DSE $14.95)
Hartnell, T., 1986 "Programming the VZ300". DSE, 171 p.
(Available from DSE $14.95)
Hartnell, T., 1986 "The Giant Book of Games for the VZ300".
DS, DUE 59, (Available from DSE $19.95)
Hartnell, T., 1986 "The Amazing VZ300 Omnibus". DSE, 188 p.
(Available from DSE $19.95)
Wolf, G., 1985 "ROM-listings fur Laser 110, 210, 310
und VZ200". Vogel-Buchverlag. 278 p.
Wolf, G., 1985 "Der BASIC-Interpreter in Laser 110, 210,
310 und VZ200". Vogel-Buchverlag. 152 p.
Wolf, G., 1985 "Das Laser-DOS fur Laser 110, 210, 310
und VZ200". Vogel-Buchverlag. L3l 9.
Sanyo, 1984 "Mein Laser Home-Computer, Tips and Tricks
fur Einsteiger".
Sanyo Video Vertrieb. 91 p.
Sanyo, 1984 "Laser Home-Computer, Software-System
Handbuch I".
Sanyo Video Vertrieb. 114 p.
D) rNlieemy, Uk, 1986 "Vprogrammez Hints and Hardware No. 1"
48 p.
Schaper, P., 1987 "Beginners Guide to the VZ 200/300 Editor
Assembler" 57 p.
Olney, S. 1987 "VZ 200/300 Assembly Language Programming

Manual for Beginners". 140 p.



BOOKS ON BASIC

Albrecht,

R oy
J .

L., & Brown,

Albrecht,

Inman, D.,

B.
D., & Zamora,

& Albrecht,

Lien, D.A.

7

7

Finkel,
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7
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R.
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Zamora,
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7

Gratzer, G.A. &
Gratzer, T.G.,

Rosenfelder,

Bardon, W.
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1978

1980

1981
1981

1982

1982

1981

1985

BOOKS ON ASSEMBLER AND Z80
©aEie ,  Jeodo , 1980
Weller, W.J., 1978
Fernandez, J.N., 1981
& Ashley, R.

Miller, A.R., 1981
Leventhal, L.A., 1979
Leventhal, L.A., 1983
& Saville, W.

Nitschke, W 1985
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"BASIC". John Wiley, 2nd Edition.
8245 | 8¢

"TRS-80 BASIC". John Wiley. 351 p.

"More TRS-80 BASIC". John Wiley.

280 p.

"Learning TRS-80 BASIC".
Conmpugeite . 9246 joc

"Fast Basic - beyond TRS-80 BASIC".
John Wiley. 278 p.

"BASIC Faster and Better and other
mysteries". IJG, California. 288 p.

"TRS-80 Computer Reference Handbook"
Radio Shack 2nd edit.

"7Z80 Users Manual".
Reston Publishing Co., 326 p.

"Practical Microcomputer Programming:
the Z80". Northern Technology, 481 p.

"Introduction to 8080/8085 Assembly
Language Programming".
John Wiley, 303 p.

"8080/280 Assembly Language -
techniques for improved programming".
John Wiley, 318 p.

"280 Assembly Language Programming".
Osborne/McGraw-Hill.

"Z80 Assembly Language Subroutines".
Osborne/McGraw-Hill, 497 p.

"Advanced Z80 - Machine Code
Programming".
Interface Publications, 342 p.
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"Z-80 microprocessor programming and

interfacing - Book 1". Howard W. Sams,
302 4

"Z-80 microprocessor programming and
interfacing - Book 2". Howard W. Sams,
494 p.

"Z-80 microprocessor advanced interfacing
with applications in data communications".
Howard W. Sams, 347 p.

"TRS-80 Assemblv-Language Programming".
Radio Shack, 224 p.

"More TRS-80 Assembly-Language Programming".
Radio Shack, 430 p.

"Microsoft BASIC Decoded and other
mysteries". IJG, California, 310 p.

"Interfacing Z80 microcomputers to the
real world". Addison Wesley, 288 p.

"Pocket Guide Assembly Language for the
ZiSIOE NS PRt it NS IS SO

"Teach Yourself Assembler Z80".
Century Communications, London, 236 p.

"Assembler Routines for the Z-80".
Century Communications, London, 192 p.

"Microcomputers and Microprocessors:
the 8080, 8085 and Z80. Programming,
Interfacing and Troubleshooting".
Prentice Hall, 670 p.

"The Z80 Microcomputer Handbook"
Howard Sams, 304 p.

"Level II ROMS"
Tab Books, 536 p.

"Inside Level II"
Mumford Micro Systems, 65 p.

"TRS-80 Assembly Language Subroutines"
Prentice Hall, 232 p.

"Z80 Code for Humans"
CiErmEeE , 152 o).
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Real-world interface.

Improved graphics on VZ-200. (Dimond)

I/0 card for VZ-200. (ad)

Serial help request. (Pope)

Add-ons for VZ-200. (Bleckendorf)

VZ200/300 Modem. (ad)

RTTY with VZ200. (Keatinge)

A ’'Glass-Teletype’ using the VZ-200 Pt I
n n n n Pt I I

VZ-200 terminal.

VZ serial terminal. (ad DSE kit K6317)

Assembler listing of RS-232 ROM software

Another RTTY. (Butler)

Morse on RTTY. (Butler)

Modifying VZ-200 16K memory expansion.

(Olney)

Talking VZ-200. (Bennets)

Super II VZ-200 hardware modifications.

(Sorrell)

Errata for Super II.

EPROM programmer modification. (Buhre)

Morse Interface. (Forster)

16K Memory Expansion VZ300. (Kosovich)

VZ-300 expansion problem.

VZ-300 expansion.

RAM Expansion - Discussion (Sorrell)

Circuit idea.

Errata Memory Expansion.

VZ software. (Thompson)

Memory expansion for V2200/300

Ultra-graphics adaptor. (Sorrell)

Correction.

Correction.

VZ amp. (Merrifield)

Better VZ amp. (Hobson)

VZ300 EPROM programmer. (Nacinovich)

BASIC listing of software

VZ300 data logger. (Sutton)
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Real-world interface
suits any computer

Sydney firm Meyertronix now has
available a computer input/output unit
suitable for use with any Z80-based
computer system. The unit, available
either as a kit or fully assembled,
provides eight digital inputs, eight
outputs to relays and a single
programmable analog voltage output.

The unit we have seen came complete
with cables and connectors for the
VZ-200 computer, but interfacing
requires only the connection of four
address lines, the data bus and the Z80
control signals IORQ, RD and WR,
making it suitable for the ZX81,
MicroBee and Super 80 computers,
among others. A version is also available
for the Commodore 64 and VIC 20
computers.

If more than eight inputs and outputs
are required, up to five boards can be
connected in parallel, using a special
cable arrangement.

The unit is supplied in an ABS plastic
case measuring 196 x 158 x 64mm. The
main circuit board measures
170x 133mm and is double-sided with
plated-through holes. Eight ICs are used,
with data and address line connections
to and from the board made by DIP
header sockets. The VZ-200 version also
comes with a smaller PCB terminated in

a 30-way edge connector suited to the -

peripheral interface of the computer.
Power for the circuitry is provided from
the computer itself.

HE m

‘Address decoding is performed on-
board; with three locations allocated —
one each for the eight bit input and
output ports and a separate port for the
analog voltage output. The decoding is
hard-wired, so that the port addressing
cannot easily be changed. In the Z80
version the input port is at location 80
hex (128 decimal), the relay output port
at 81 (hex) and the analog output port at
82 hex. )

The method of producing the analog
voltage is interesting. One eight bit
output port is dedicated to this function
and drives a set of eight analog switches.
These switches in turn connect one or
more resistors in series with the AD)
input of an LM317 adjustable voltage
regulator.

Sending a binary code to the output
port thus produces a voltage which is
adjustable between 1.2V (the minimum
output of the LM317) and the maximum
input voltage to the regulator (which can
be up to 30V if required). Provided that
the resistors in the controlling network
are selected for precise values, the
output is programmable in 256 equal
steps. '

Programming the controller is simple

as the Basic statements OUT and INP do .

all the work (PEEK and POKE for the
Commodore machines). Some trial and
error would be required to develop a
program capable of close control of the
analog voltage output as the relationship
between data values and output
voltages depends naturally enough on
the maximum value of the voltage input
to the LM317.

The eight input lines are unlatched and

_Unfortunately

are normally held high by pullup
resistors. Pushbuttons, reed switches or
more complex sensors are easily
connected and must be arranged so that
they pull the appropriate input line to
ground when operated. Reading the

status of the switches is simply a matter? |

of performing an INP or PEEK statement.

The second output port controls relays
which are claimed to be suitable for
switching 240VAC at up to 2A.
the provision for
connecting to the relays is rudimentary,
consisting of a terminal block mounted
on the PCB inside the case of the unit.
The user must supply and run cables to
the terminal block, which would require
cutting access holes in the case.

The relays are operated by binary
codes which of course are represented
by decimal values in Basic, but the
scheme is easy to use.

Documentation for the unit consists of
seven pages of description, construction_
and application notes, some example
software, circuit diagram and PCB
overlay. Cost of the unit in kit form is
$98, and fully assembled and tested
versions are available for $158.

Meyertronix also has available an
industrial version of the controller, again
designed to interface with any computer
system. This version is supplied in
modular form in a 19" rack mount

cabinet with separate boards each
providing eight optically-isolated digital
inputs or outputs. A real-time clock,
parallel printer interface and parallel
printer interface boards are also
available. »

To use this system a separate address
decoder board is required which
supplies 128 individual I/O select signals.
A power supply board is also required,
bringing the cost of a minimum system
to around the $1000 mark (depending
on the number of input and output
boards making up the system).

For further information on either
version of the I/O controller contact
Meyertronix, PO Box 65, Riverstone,
NSW, 2765. Phone (02) 627 2510.

ELECTRONICS Australia, February, 1984
p 131-2,
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Improved graphics for
VZ200 Computer

Want a S5U% improvement to the
graphics resolution of your VZ200
computer? Here's how you do it.

Inside the VZ200 is Motorola’s MC6847
video display generator (VDG chip. This is
an easily programmed yet highly versatile
device offering several text, mixed
text/graphic and graphic modes.

As standard, the VZ200 comes with a
128 X 64 dot 4-colour graphic mode. In this
mode, each display byte ‘is split into four
dots, each occupying two bits. The two bits
specify which of four colours the dot is in
one of two 4-colour sets — making eight
colours available-in all. '

This requires all 2K of video RAM.

By cutting the track linking pin 30 of U15
(the VDG) to ground and then connecting

-this pin to +5V (pin 17), a new graphics
mode is derived. This mode offers 128 x 96
dot monochrome (ie, two-colour) graphics,
where each bit specifies one dot and requires
1.5K of RAM. The advantage of this mode
is that the dots are square which improves
plot appearance. '

A single-pole 2-position switch can be
used to switch between one mode and the
other. This switch can be mounted on the
side of the case.

P. Dimond.
Lidcombe, NSW. $10

ELECTRONICS Australia. August. 1984 65




" Use Your Computer to
Control Real World Equipment!

Tax inc.

$115 Kit

Does not include

.COMPUTAControl
Module

For the Dick Smith
VZ200, Commodore 64
and all other Z80 based

computers.

Applications:
e Sprinkler control in
garden or nursery
e Memory mapable
e Model train control
e Slot car monitor
e Automate simple
machines and
processes ® Control
robots

Available from

P.O. Box 65, Riverstone, 2765.
Ph.: (02) 627 2510.

PC GAMES



Add-ons for
VZ-200

In reply to Nigel Pope's let- .
ter in the October issue of
APC: an RS232 interface for
the VZ-200 is available from
Mr Ronald Rohde, 13/12 -

" Walsh Street, South Yarra,
Vic, 3141. It is sold for
$49.95 by mail order only.

Mr Rohde slso manufac-

| tures and seils various add-
ons for the VZ-200, and
offers an extensive range of
software on cassettes.

| am a primary school
teacher at a Perth primary
school using the VZ-200 as
an educational tool in classes.

R Bleckendorf

Serial help
request

Can any of your readers help
me with a slight problem
that 1 have encouniered. The
problem being that nowhere
can I {ind anybody wha
would Ge able to tel: me how
to connect an RS232 to my
VZ-200, 2nabling m: to run
& wmodem from the computer.

The VZ-200 is an inexpen-
sive, great little micro but is
severely restricted by its lack
ol ability to connect

_peripherals such as the mod-

em, which would open up
the way for better com-
munications for users.

1 would be grateful if any
one who has had success, or
even ideas on how this can
be done, could write to me at
*C/- 187 Port Road,
Hindmarsh 5007°, or send
them into the magazine.

Nigel Pope

APc s(0o) Ock S4

P. 214,

VZ200/300 Modem

RS232 interface with software in
ROM. Modem supports Bell 103/
. CCIT V.21 300 bps with auto-
answer and telephone handset.
Phone (03) 791 5850 ah. -

YC D 85 p 4o
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About a vear ago | was
contemplating the purchase of a second
microcomputer for the ham shack to.
be dedicated to radio activities and
leaving the present machine (a
Systemn-80) available for general
computing and deveiopment purposes.
The requirements were for someting
compac! but with a useable keyboard,
the facility to use machine code if -
required and most important for radio
activities, freedom from RF noise
generation. Tnis latter point had been a
peabiem with the System-80 on what
was; otherwise a good ali-round
machine. The VZ-200 had just been
released and seemed to fit the bii
nicely. Bringing one horme on trial
brought the pleasant surpnse of using a
machine which was spectrally inaudibie
when running beside an HF receiwer.

After getting over the novelty of
being able 1o draw coloured lines on a
relevision, it was time 1o get down to
‘ne job of getting it going for its
iniended use, namely Ki1 Y. The frst
prodiem was to decide on a method of
getung the RTTY signais in and cu: of
the computer. One method consicer ed
was to use the expansion bus
connection and buiid a serial /O port
using a UART chip for the
paraliel/serial conversion. The

BLACK ?T

vZ-200
casselts

arK

r :

d-—‘—-——’
=

port

Kadio Teletype

°e 1 4
Wiin tne

Dick Smith VZ-2C0

Microcomputer

advantage of this m  od was that
much of the software coulc then b2
written in BASIC using a simpie INP or
OUT instruction to send cata to, or get
dara from, the serial port. The
hsadvantages were the possiblity of RF
mose due to the bus being extended
curside the computer case and the
extra circuitry needed, especially i a
vaneny of baud rates were required.
Previous experience lec me away from
this oplion. The other possibility was 1o
use the cassette port and machine code
software to produce the serial signais.
Tnis method was adopted and several
advantages became apparent. No
expensive edge connector was
required, baud rates could be changed
easlly in software and no other
iunctions of the computer were
aifected. The aircuitry requirec for this
ryee of interface 1s considerabiy surpivr
than the “standard” type of interface
using UARTs with thewr associared
baud rate generators, etc. The interface
desc-ibed here has gniy three

integraied circuits.

Hawving decided on this method,
another problem emerged. There was a
recuirement for an efficient metnod ot
writing machine code for the \VZ-200 for
wnich there is no assernbler available.
The trusty System-80 was pushed mto

|
|
22222
i
i
|
|

by ROSS KEATINGE, ZL18NV

use along with the Micresoft Editor/
Assembler package. Software was
developed 10 enabie the VZ-200 1o load
machine code tapes produced by the
System-80 and to convert these into
VZ-200 tormat.

The output side of the \VZ.200
cassette port s DC coupled with about
200 mV output wnen programmed high
and ciese 1o ground when iow. A
simple comparalor s thereiore ab that
15 required 10 convert this 10 a standard
iogic signal. The input side s AC
coupied so thereiore cannot be used
directly to cerect a joqic ievel. It can,
however, be used to detect whether or
not an audio tone is present. Tnereiore
by using the logic signal to gate an
audio tore on and off, software could
rex. the state of the io@ic. This metnod
15 pasuy brmiemented decause the audio
tone fom the AlFSK generator can be
used for this purpose.

After some expertmentation, the
circuit ¢ Figare 1 was deused. The
XR-2211 was used 2s 2 simpie anc
efiective rmeans of convering the
received mark and soace tones 1o logic
ievels. The XR-2206 was chosen as the
AF3¥ generator, the output of which is
alse used in the receive process
cescrioed above. A Tx/Rx conrrol line

]
|

-t

VR!. VR2. VR3
are I0turn presels

. i
audi0 nput 1
"

L£0 (lock detect )
270 S

from 1ecever

Figure 1—RTTY AFSK eralo: and recewve!.
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for the transceiver is derived from a
monostable which switches to transmit
when a space condition is sent from the
computer and times out after about half
a second of constant mark signal. The
component values given here have
been calculated for the standard
amateur tone frequencies of 2125 Hz
mark and 2295Hz space. Those who
wish to expenment further are referred
10 the data on the XR-2211 and
XR-2206 available from the agents
(Proiessional Electronics Ltd).

A considerable number of hours
were spent developing and modifying
the sofrware which in its final form
consists of about 1300 lines of Z80
assembler code. It produces about
2.5kiiobytes of machine code when
loaded into the \VZ-200. The program
incorporates the following features:
—split screen dispiay for transmit and

receive.

—fully buffered keyboard with 1000
character bufter.

—nine message memornes which can
pe saved on cassette along with the

..~program.

—baud rate keyboard selectable from

45 10 99 baud.

—ability to type in transmit text while
still receiving.

—seiectable line length on transmit with
no breaking of ransmitted words.

—both transmit anc receive text able

10 be sent to line printer.

—runs on a standard machine without
extra memon,,

These featurcs have been selected as
being the most usetui of the wide range
of possibiiies avaiable. Users have
found the system to be very “friendly”
and as good as most commercial
packages available {or other machines.

Since the program source code
cannot be entered and used on a
VZ-200, it is not reproduced here. The

“author will make the machine code
railable in the form of a standard
42-200 cassette (see details below).

Construction and Adjustment

The only important construction
detal is that the circuit should be built
in a grouncled metal case to prevent RF
from the station transmitter causing
problems. The circuit can be simply
constructed on copper sty malrix
board. Perhaps someone with a fair for
artwork will come up with a printec
circuit board. The power for the
interface can be obtained from the
VZ-200 plug pack.

Adjustment is a simple matter of
setting the {requencies of the PLL
decoder and the AFSK tone generator.
To do this a program was written to
make the VZ-200 behave like a
frequency counter. This is included on
the tape cor:taining the main program.
The following steps should be followed:
1 Disconnect the collector of TR1.

This ensures that the computer is

receiving the audio tones {rom the

XR-2206.
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2.?,2.

2 Load and run the frequency counter
program then connect the casselte
cables from the VZ-200 to the
appropriate connectors on the
interiace.

3 At this stage the screen should be
showing the mark {requency.

4 Adjust VR for a frequency of
2210Hz. This is haitway between the
standard Irequencies of 2125Hz and
2295Hz.

5 Connect the interface input into its
audiio output. Adjust VR3 for the
centre of its lock range as indicated
by the lock derect LED.

6 Now adjust VR for 2125Hz, this
sets the mark frequency.

7 Press S. The computer now shows
the space frequency. Adjust VIRZ wor
a frequency of 2295 Hz.

8 Reconnect the collector of TR1.

This completes the calioration
process.

Operation

The XR-2211 works with an input
level of between 2mV and 3V RMS. If
your receiver does not have a low level
auckio output, a sultabie signal can
usually e obtained from the top of the
AF goin control. Alternatively, the
sneaxer signal can be used but this has
Yhe ciisadvantage of being dependent on
the AF guin control. Trirnpot VR4
odjusts e audio output level of the
interface. A maximum of about 2V
RMS 18 avaiavie. Remeniber Jo stay
within Yhe continuous power imit.hors
of your transceive.,

The system has been in use for
several months now and has given:
quod results on both HF and 144 MHz
FM. The operauon on HF is achieved
Sy transmitting the audio output of the
mterface on ower sideband, producing
norma! FSK. Il the transceiver has a
direct FSK input available, then this
could be driven from the logic signal of
pin 1 of IC1. lf this is done, remember

_that the audio tone from the XR-2206'is

stil requirec In the receive circuitry.
The PLL decoder will decode weak
signals well but can be affected by
strong interfering signals within the
passband. The IF shift on some
transcewers can be used 10 good
aclvantage to reduce interference. If a
coud quakty FSX decoder is already
avalall, theewla be used by appiying
1t Lale curperto TRY at pont A
nsieac ot the XR-2211 s:anal. It should
procuce a ksic nigh (i.e., rurn TR on)
when the low Irequency mark tone s
detected.

Overal it has been an interesung
project and has enabled several people
1o enjoy another tacet uf our hobby
without great expense. See you on
the screen!

Acqssed e @ iy peAn the man
PTEY Do and \ne frequency
il pregran 10gether Witk a five
pase meiraciion bocklet can be
ofylaipyed tomi4he autpaor al a cost of
$15:.00 unciuding o p).

Ross Keabing ZL1BNV

IN3 Minto Hoad,

emueea,

Aucklnd 5.




As radioteletype (RTTY) is an increasingly popular transmission
mode amongst radio amateurs, and as we've done a few RTTY
projects in the past, we thought this project was a suitable
addition to the series. Designed and developed by the R&D
Department of Dick Smith Electronics, it is simply an add-on for
their popular low-cost VZ200 home computer. Just attach your

transceiver and type “CQ DX"!

Neat and simpie.

The project just plugs

into the back of the VZ200.
It must be the

‘Mini Moke' of modems!

A‘GLASS TELETYPF’

USING THE

VZ200

IF YOU'RE considering venturing into the
world of radioteletype, an ancient and ven-
erable form of digital communications
(comparatively speaking), but would like to
take the modern route — which means
employing a computer — then this project
is ideal. Or. if you've been playing with
RTTY for some time, but have a com-
bination of the older electromechanical
technology and earlier elettronic interfaces,
and want to update, then this project rep-
resents a good ‘stepping stone’.

If you're entirely new to radioteletype,
then we recommend *‘Radioteletype; It's fin-
ger-lickin® good”, in the October "84 issue.

The system
The Dick Smith VZ200 is a low-cost home
computer but not lacking in features. One
useful feature is a full expansion buss acces-
sible via an edge connector on the main pc
board. projecting through the rear of the
case. Using this buss, one can attach a vari-
ety of peripherals and communicate in and
out of the computer by decoding any of the
Z80 CPU's ports suitable for the purpose.
This project makes use of that facility.

One of the lesser-known features of the
VZ200 is its internal RF radiation shielding.
If you've ever had an HF receiver near a
computer, you'll know just how much and
how strong is the ‘crud’ they radiate from
one end of the spectrum to the other!

The VZ200) tackles this computer quirk
with the inclusion of extensive tinplate
shielding over sections of the circuitry prone

106 — ETI November 1984

to radiation — particularly the memory cir-
cuitry. Hence the VZ200 can be sited near
sensitive HF receiving equipment without
the problems that plague many other com-

puters. It's not entirely free from ‘birdies™

but, in general, they're out of harm’s way.
The VZ200 RTTY adaptor was developed
by Ian Lindquist. VK2CA and Rex Calla-
ghan, both of Dick Smith Electronics.

The project itself comprises two boards
housed in a plastic peripheral box made by
the VZ200 manufacturer. One board is the
‘decoder’ board, which contains the port
decoding and RTTY terminal software in an
EPROM, while the other board is the
modulator/demodulator (or modem) board,
containing the tone generator for driving
the transmitter and the receiver converter
for converting the incoming audio from the
receiver and turning it into pulses for the
computer to work on.

The idea is that the VZ200's keyboard
becomes your erstwhile ‘teletype’ key-
board. and the video screen becomes your
‘printout” — hence the term ‘glass teletype’.
A printer can be attached to the VZ200's
printer port to give you ‘hard copy' on
paper, if you so desire.

The receiving converter features two cas-
caded active bandpass filters. These have a
steeply rolling-off response to reduce noise
and interference; their adjacent ‘skirts’
coincide, providing an essentially ‘flat’
bandpass response across the 2100 Hz to
2300 Hz band. neatly enclosing the ‘ama-
teur standard’ 2125/2295 Hz tones (170 Hz

Io§-7.

shift) with a little leeway to cope with varia-
tions. An XR2211 phase-locked loop is used
to generate ‘mark’ and ‘space’ pulses from
the incoming tones. This chip conveniently
provides a ‘lock detect’ output pin and this
1s used to drive a LED which lights when
you have a signal correctly tuned.

There is one special point worth noting
about the PLL. The main VCO frequency
determining component is C10, a 22n/400 V
metallised polyester capacitor. This was
chosen because it has a low temperature
coefficient of capacitance around normal
room temperatures (25° C). Substitutions
may cause problems with excessive tem-
perature drift and uncertain operation.

The transmitter section comprises a
simple but reliable ‘Walsh Function’
pseudo-sinewave generator that generates,
digitally. the two tones. This is followed by
a filter, the output of which is fed to your
transceiver's mic input.

Relay control of your transmitter is
effected by a relay on the decoder board,
the contacts of which go to the push-to-talk
contacts (PTT) on your transceiver. This
relay, and the transmitter section of the
modem board, are each controlled by one
of the decoded computer ports.

The project is powered from the VZ200
supply rail, via the expansion connector.
The only interconnection required is to your
transceiver's mic input. the PTT input and
the audio output.

The software provides you with the two
‘screens’. The upper screen is used to dis-
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play the text you type, while the lower
screen displays the received text. Each
screen has independent scrolling. You can
type and receive simultaneously. In other
words, you can begin typing a reply while
receiving text from another station.

You have a ‘type ahead’ buffer which cin

contain up to 1024 characters (1K). Apart-

from that, the software gives you a total of
six transmit buffers, one of which is
reserved as a ‘who are you?’ (or WRU)
buffer. This versatile feature alerts ycu
when another station calls you by your call-
sign or some other identification, and the
unit will send a response. For example: say
VK2ETI wishes to activate your WRU
mode. He would send

* VK2XYZ WRU VK2ETI
and your unit would respond with some-
¢hing like

STATION IDENTIFICATION
DE VK2XYZ (PETER)

and, if you had put a message in the WRU
buffer, your unit could add

STAND BY
++ OPERATOR ALERTED ++

or whatever you had inserted. It is consid-
ered impolite to insert messages in the
WRU buffer like

RACK OFF HAIRY LEGS!

There are various ways of using this feature,
explained later.

There are seven pre-programmed mes-
sages stored in the unit's EPROM. Many

"are designed to insert your callsign automat-

ically when called, saving you time and
effort. You can send a string of CQs along
with your callsign; a row of RYs (the
accepted ‘test’ signal’; it contains the high-
est data density); the ‘quick brown fox’ mes-
sage along with the numerals 0 to 9 (full
alphanumeric series); the ‘send — over’ ter-
minator; station identification; send your
callsign; and send DE followed by your
callsign.

There is a total of fourteen ‘transmit’
commands and nine ‘immediate’ com-
mands, all called using the SHIFT key. The
immediate commands control the overall
operation of the ‘glass teletype’. One tog-
gles the current mode — i.e: from transmit
to receive or from receive to transmit; one
exits from the current operating mode to
the menu; one controls the WRU mode;
one gives you backspace: one changes the
baud rate; one returns you to the ‘callsign
entry’ — a sort of ‘begin again’ command,
and two control the printer operation.

Construction

Before commencing any of the electronic
assembly, carefully check the track side of
each pc board. See that all the holes are
drilled and of the correct size. Check that
there are no solder ‘bridges’ between close-

ly-spaced tracks, particularly between IC
pads. See that there are no obvious breaks
in any tracks.

Probably the best place to start is with the
case. It comes in two halves. Mark out posi-
tions for the DIN socket and the LOCK
DETECT indicator LED on the case lid
(the larger piece). See the accompanying
photograph. Drill them to size and then
insert the DIN socket and screw it in place.
The LED mounts on the pc board on the
ends of its leads and protrudes through the
hole in the case lid. The length of its leads
will permit some variation in the exact hole
position in the case lid.

Once that's out of the way. you can tackle
the board assembly. It’s easiest to start with
the decoder board. It's marked ETI-
756a/ZA1694. There are eight links
required on this board; install them first.
Use 22g tinned copper wire. Next, install
the resistors and capacitors. Make sure you
get C23 the right way round. Solder ICs 1, 2
and 4 in place next, ensuring they are cor-
rectly oriented. Install a socket for IC3
next, but don'tinsert the EPROM yet. Now
solder in the three diodes, followed by the
relay. Check that the diodes are inserted the
right way round. Now solder Q1 in place,
then the 44-pin right-angle socket. Last of
all, plug in the EPROM.

Put the decoder board aside and tackle
the modem board next. As before. start by
soldering in the links. There are only two
(contrary to what you can see in the pictures

— a prototype, later modified). One is P
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HOW IT WORKS — ETI-756

There are two sections to the project, each
contained on separate boards: the ‘decoder’
(or decoder/control) board and the ‘modem’
board. They are powered from the +9 V and
+5 V supply ralls of the VZ200. Let's take
each section separately.

DECODER BOARD

This decodes five ports and contains the
software In EPROM plus the transmitter
control relay. IC1 decodes address lines
A11-A13, five of Its Q outputs selecting the
EPROM, transmit control and receive con-
trol circuitry as required. The outputs are
‘enabled’ when 1-1-0 appears on A14, A15
and the MREQ line.

Serlal baudot data for transmit and re-
ceive goes In and out on bit seven of the
VZ200’s data buss (D7).

When you select transmit operation from
the VZ200, the relay closes the push-to-talk
(PTT) contacts, turning on your transmitter.
When you send text, the data Is sent via D7
and to the modulator board via the flip-flop
IC2b and the TXD line.

When you select receive operation, the
pulses from the demodulator on the modern
board come In via the RXD line, and are
gated onto D7 via IC4d and c. Note that, on
selecting receive operation, Q1 gets turned
off and the relay PTT contacts open, turning
off your transmitter.

Diodes D4 and D5 make a simple OR
gate, allowing the ‘chip enable’ pin of the
EPROM to be activated when either the
lower or upper 1K block of the EPROM Is
selected.

IC2 Is a flip-flop that sets up the transmit
control. Its outputs must be preset on
power-up, hence the two ‘clear’ pins (CD1
and CD2) are Initially clamped to 0 V on
power-up because C23 Is Initlally un-
charged. It will charge via R3, by which time
the Q outputs of IC2 will be correctly set.

MODEM BOARD
The receiver portion comprises two op-
amps from IC9 (a and b), and IC6, an
XR2211 PLL chip.

The two op-amps are set up as bandpass
filters, each with the centre frequency offset
so that their adjacent skirts just overlap.
The filter Qs were chosen to provide good
skirt selectively so that noise and Interfer-
ence In the received channel do not ad-
versely affect the demodulator’s operation.
The lower roll-off is at about 2070 Hz, the
upper roll-off at about 2350 Hz, neatly en-
compassing the standard mark and space

tones used In amateur RTTY of 2125 and
2295 Hz. Note that 1% components are used
for the critical filter components.

The filter output, from pin 7 of IC9, cou-
ples to the PLL input via C11. The PLL cen-
tre frequency Is determined by C10 (chosen
for its low temperature coefficient — see
main text) and R14/RV2. The latter sets the
PLL on frequency.

The PLL's dc ‘error’ signal toggles from
high to low as the incoming audio switches
from 2295 Hz to 2125 Hz. This output is the
RXD line, sending the baudot bit stream to
the VZ200 via the decoder board.

The XR2211 provides a ‘lock detect’ pin
and this Is used to drive a LED indicator via
a transistor buffer (Q2).

The audio Input to the demodulator Is
taken from the receiver’s speaker. The level
Is first attenuated and then clipped with
back-to-back diodes, D2 and D3. The 500
mV pk-pk level here Is further attenuated
(via R34/R35) before being applied to the
Input of the filter stages.

The modulator comprises a ‘Walsh Func-
tion' generator, which digitally generates a
pseudo-sinewave, followed by a buffer filter.
The Walsh Function generator consists of
IC5, a 555 timer running at ten times the re-
quired output frequency, followed by a 4017
decade counter. The 555 Is toggled between
the two required frequencies (21 250 Hz and
22 950 Hz) by switching extra resistance
across the 555's timing resistor, thus rais-
ing Its frequency of oscillation. This Is done
using a 4066 CMOS switch to switch RV3-
R53 In parallel with RV1-R9. The TXD line
toggles the 4066.

The output of the 555 drives the clock
Input of the 4017. The decade counter’s out-
puts are all ‘chained’ via resistors R21-R29
so that the voltage across R30 ‘steps’ up
and down, depending on the ratio of high-
to-low outputs of the 4017. The CR network
of C14-R30 provides some high frequency
roll-off. .

One op-amp from IC9 (d) provides a buf-
fer/tilter, ‘rounding off' the digitally gener- .
ated sinewave before It Is passed to the
transmitter’s mic Input. C15 provides ac
coupling to the op-amp Input. C17 prevents
RF from creating havoc In the mic line.

The op-amps require a half-supply rall for
their non-inverting Inputs and this Is pro-
vided by IC9c and the divider R38-R39. C21
bypasses the half-supply divider.

Trimpot RV1 sets the low tone, while RV3
sets the high tone of the modulator. Note
that RV3 Is only a single-turn trimpot, while
RV1 is a multi-turn type.
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located between R9 and R10. the other
between R17 and R46. Use 22g tinned cop-
per wire. Insert all the resistors next. Follow
with the two diodes, Q2 and LED1 — mak-
ing sure you get them all the right way
round. Now solder all the ICs in place, see-
ing that you have them correctly oriented
before soldering. With 1C6, IC7 and IC8,
solder the ground pins first, followed by the
Vcee pin, and then all the remaining pins.
This prevents any static or leakage current
failure problems with the CMOS during
construction. ’

The trimpots can be soldered in place
next. Note that RV3 (SET 22 950) is a sig-
nal turn, vertical-mounting type, not a 10-
turn trimpot like the others (and as seen in
the pictures).

All the capacitors are soldered in place
last. See that the two tantalums (C22 and
C23) are correctly oriented.

Before proceeding further, give each
board a thorough check. See that all the

MEMORY EXPANSION
CONNECTOR

The following is a summary of the '
commands for this system: i

semiconductors and other polarised compo-
nents are around the right way and that
there are no solder bridges between closely-
spaced pads — particularly around the IC
pins. Remedy any problems.

If all’s well, link the two boards with
short lengths of hookup wire, as per the wir-

TRANSMIT COMMANDS

When called, the following commands are inserted into the type — ahead buffer ready
for transmission.

(SHIFT 3 produces a #).

IMMEDIATE COMMANDS

e SHIFT (RET)

These commands operate in both transmit and receive modes.

Inserts a CR/LF into the intemal printer buffer, forcing it to dump its
contents to the printer.
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e SHIFT Q Transmit buffer #1. ing diagram, and wire them to the DIN
® SHIFT W Transmit buffer #2. socket. Colour-coding the wires helps iden-
e SHIFT E Transmit buffer #3. tify them, now as well as later when you
® SHIFT-R Transmit buffer #4. may need to fault-find on the unit. Bolt the
® SHIFTT Transmit buffer #5. plastic spacers to the decoder board and
® SHIFT 0 Transmit buffer #0 (WRU buffer). screw the two boards together ‘back-to-
® SHIFT A Transmit a row of RYs (32 characters). back’. If you’re satisfied all is well, screw
® SHIFT | Transmit “STATION IDENTIFICATION" along with your callsign. the assembly into the case bottom via the
® SHIFT P Transmit “PLEASE KK KK KK" to terminate a call. holes provided on the decoder board. This
® SHIFT D Transmit “DE” along with your callsign. board faces down (components face the
® SHIFT F Transmit “THE QUICK BROWN FOX JUMPS OVER THE LAZY case). Leave the lid hanging loose so that
DOG 0123456789". ) ) the trimpots may be adjusted.

e SHIFT C Transmit a row of CQs (32 characters) along with your callsign.

® SHIFT 0 Transmit your callsign only.

® SHIFT 3 Terminate the transmission at this point and exit to receive mode. Q?gwl;:ll ':ﬁg:'::e ‘::;ztsmitter first, as the

transmitter will be used to align the
receiver.

Transmit alignment.

1) Cut the link connecting the two pad$
marked TXD on both boards. Solder a
10 cm length of wire to the modem board
TXD pad. ¥

® SHIFT 2 Toggle from the current mode to the altemative mode; i.e.: from TX to
RX or from RX to TX. 2) Connect a frequency counter to pin 3 of
e SHIFT Exit from the current mode to the menu. ICS (555).
® SHIFT U Enable/disable the WRU mode. The current status is displayed on
the command line at the top of the screen. . 3) Link the 10 cm wire to ground, and
® SHIFT H Enable/disable the PRINTER mode. The current status is displayed adjust RV1 for a frequency of 21 250 Hz.
on the command line at the top of the screen.
e SHIFT M Backspace key. Deletes the last character typed. 4) Now link the wire to +5 V, and adjust
® SHIFT S Change the BAUD RATE. RV3 for a frequency of 22 950 Hz.
® SHIFT B Clears the internal printer buffer.
e SHIFT G Exits the current mode and restarts at the callsign entry mode. 5) Repeat steps 3 and 4 several times as nec-

essary to ensure frequencies remain
accurate when the wire is toggled be-
tween ground and +5 V.



PARTS LIST — ETI-756

Resistors.................
R1-6,49,51,52 .......
R7,R8...
R9,24,26...

R11,R48 ..
R12...
R13.
R14.
R15.
R16....

R17,R33..
R18,21,29,53.........
R19....
R20....
R22, R28 ..
R23,27,34.

R30,R46..
R31, R32..
R35....
R36...
R37, R41 .
R38,39,43...
R40....
R42.
R44.
R4s5.
R47.
RS5O0....
DIN CONNECTIONS ONLY. RV1 ...

LOOKING AT MIC SIDE. Rv2...
RV3

Capacitors
C1-4924 ............. 100n ceramic

...50k multiturn trimpot
... 10k multiturn trimpot
200k vert. mount trimpot

C10mmmrrmrrrornnn 220/400 V metallised poly
cap. (mpc)
PC BQARD ' C11,15,20....c.cuuu... 100n greencap
The printed circuit artwork Cl4... ...47n greencap
was done by Dick Smith C16. ...2n7 greencap
Electronics and copyright C17. ...270p, 1% styro
is held by them. Hence, Cc21. ...470n electro (pc mount)
we have not reproduced c22. ...330n/10 V tant.
the board pattern. (072 JN 470n/10 V tant.
Complete kits are Semiconductors
available from Dick Smith D1,2,3 ...1N914, 1N4148
stores. D4,D5... ...1N60
LED1 5 mmred LED
Ql. DS548
Q2 .. DS557
. ) IC1.. 7415138
Receiver alignment. IC2.. 74LS74
1) Wire a link connecting TX audio output IC3.. 2532 EPROM, “VZRTTY”
to RX audio input. IC4.. 74L833
ICS.. .DS555
2) Connect an audio generator to the wire :g_‘} --XR2211
used in the transmitter alignment. - - 4066
g IC8.. 4017
3) Set the generator for a square wave, 0 dB ICY...oirncianns LM324, nA324
attenuation, maximum amplitude, and a Miscellaneous
frequency of about 22 Hz. (This simu- ETI-756 ? and b pc boards (D.S.E. ZA1694 and
lates a speed of approximately 45 baud). ZA1695); 44-way edge connector (D.S.E. ZA

4107); case — Vitec RAM PAK case (D.S.E.
ZA4663); Relay — mini 12 V DPDT type (D.S.E.
S 7112); 5-pin DIN socket (D.S.E. P1552); three
plastic spacers; nuts, bolts, hookup wire, etc.

Price estimate: $70-$75

Modem board. The receiver demodulator and
transmitter modulator are contained on this board,
mounted on the rear of the decoder board.

Note the indicator LED.
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Insides out. The two boards mount inside a case from the VZ200’s manufacturer. The bottom of the case
is shown at left. The decoder board mounts to this, the modem board being mounted to the decoder
board. Note the hole for the indicator in the case top.

Decoder board. There's not much to it. This unit interfaces the project to the VZ200 and contains the
software in EPROM.
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4) Connect a CRO to pin 7 of IC6
(XR2211).

5) Adjust RV2 for a squarewave of equal
mark/space ratio.

6) Set the generator for a frequency of
about 50 Hz. Check that the signal on
pin 7 of IC6 is still a squarewave of equal
mark/space ratio. If not, readjust RV2,
then check again on 22 Hz.

7) Disconnect the generator.

8) Link the wire to ground. Pin 7 of 1C6
should go logic high.

9) Link the wire to +5V. Pin 7 of IC6
should go logic low.

That covers the alignment details. All that
remains _is _to reconnect the two pads la-
belled TXD and disconnect the link con-
necting the audio input to audio output.

Final testing

After powering up, go to receive mode.
Using SHIFT Z, toggle between receive and
transmit modes. You should hear the
transmit/receive relay open and close. The
relay should be in the open condition on
receive.

While in the transmit mode, the idle tone
should be 2125 Hz, and the IXD pad
should be a logic high. When typing,
should show low-going data, and the tone
should toggle to 2295 Hz in sync. This tone
will probably be too low in level to be read
by a counter at the audio output pin, but it
can be read on pin 3 of ICS (555). (NOTE:
This reading is 10 times the final frequency,
so don’t be fooled.)

Try out

Plug the project into the VZ200 expansion
slot with the decoder board components
facing down. Failure to observe this could
result in the unit being damaged.

Once the module is fitted, turn your
VZ200 on. If your VZ200 has Version 2.1
BASIC, you should hold down the CTRL
key as you turn on, or else the display will
contain inverse characters. If all is well, the
VZ-200 should display

* VZ-200 RTTY *

* TERMINAL PACK *
followed by a copyright message. If not,
power down immediately, and check the
project for errors.

If all is well, you are ready to align the

" receive and transmit sections.

Before starting the alignment procedure,
however, run through the general operation
to ensure the software decoding is working
fully.

PART 2: In the next instalment, we cover
the overall operation of the unit, plus a
listing of the software and a guide to its
workings. e



IN THE FIRST PART of this article we
described the construction of the hardware
for your VZ200 RTTY interface. Hopefully
by now you have a working RTTY interface
plugged into your computer and are rarin’
to get on the airwaves and start decoding
these dots and dashes. In this part we give
the final hookup information and details on
using the software as well as a full software
listing. Start warming up those transceivers
and read on . . .

Now comes the time to connect your
transceiver to the interface. Connection is
made through the five-pin DIN plug on the
rear panel. Wire the TX output and PTT
pins to a microphone plug, and the RX
input to a speaker plug. You will probably
prefer to fit an extension speaker so you can
monitor the received signals. Plug the
microphone and speaker plugs into your
transceiver anbd adjust the receive volume
for a comfortable listening level to start
with. High receive volume with the mute
open on FM, will cause random characters
to appear on the screen. This is to be
expected if you over-drive the preamp/
filters. These high volume levels are not
required, and normal operation will require
the volume to be no more than normal lis-
tening level.

If operating on VHF/UHF, the RTTY
signals will probably be FM. This makes
things easy, as the received tones will be of
the correct frequency. Simply select the
channel and adjust the volume. The ‘lock
detect’ LED will light when a signal is being
received correctly.

When operating on HF using SSB, care is
required in tuning to the ¢ - rect frequency.
The LED will indicate whei: veu are close.
If you can’t resolve it, try the oth:r side-

« band.

This RTTY interface is designed to use a
shift of 170 Hz. If you wish to receive com-
mercial TTY (many of which use larger

*shifts), simply tune into one tone only. The
‘lock” effect of the XR2211 will ensure cor-
rect data reception. Again, if you have diffi-
culty, try the other sideband, the other
tone, or another baud rate. NOTE: When
receiving commercial, wide-shift TTY, the
LED will flash in time with the data, due to
the out-of-lock condition on one tone.

The normal specifications for Amateur
RTTY are as follows

Mark (logiclow) ......ccocuveeneinnenns 2125 Hz

Part 2

Keeping up with the popularity of radioteletype transmission
has prompted a few projects from us. Last month we pub-
lished Part 1 of project 756, designed and developed by Dick
Smith’'s R & D Department to add on an RTTY to the acces-
sible VZ200. This article completes that project and should

get you on the airwaves.

Space (logichigh) ..................... 2295 Hz
BBt L o e ieeteteeettetettgoiis et e 170 Hz

Speed ..o 45.45 baud

Idle: logic high

1 start bit

5 data bits

1.5 stop bits

That concludes the general operation of the
RTTY interface. Those Sydney operators
who are new to RTTY will find plenty of
activity on the Sydney RTTY repeater on
146.675 MHz. There 1s also a RTTY simp-
lex channel on 146.600 MHz You will find
many operators only too glad to encourage
newcomers to this mode of commun-
ications.

GENERAL OPERATION

Entering your callsign.

On power-up, your VZ200 RTTY interface
will introduce itself. To continue, press any
key. You will then be asked to enter your
callsign. You may enter anything up to 64
characters but it is recommended that if you
wish to use the WRU mode, you use the fol-
lowing format:

enter your callsign
VK2FGH (PETER)

There should be no leading space before the
callsign and there should be at least one
space after the callsign. Apart from that,
you may add anything you like up to 64
characters total. This enables your callsign
to be used as the WRU code. You may wish
to use another code instead. If so, it must
not be longer than a normal callsign (i.e: six
letters) although it may be shorter, and it
must always be followed by a space charac-
ter. If you press <RETURN> at this point
instead of entering text, the callsign buffer
will contain a null and any attempt to send.a
callsign will give no response. The disadvan-
tage of this is that your WRU system (when

IaLf’_

activated), instead of being selective, will
respond to any WRU sent.

Loading the programmable buffers.

Once you have entered your callsign, press
<RETURN?> and you will enter the buffer
entry mode. In this mode, you are able to
enter text into any of the six programmable
buffers. Each buffer may contain up to 64
characters. You may start entering text by
typing the number of the buffer you
require. Your VZ200 will display the buffer
number you have selected. Simply enter
your text as you require.

Note: the SHIFT M command is used for
the backspace key.

Press <RETURN> when you are fin-
ished, and your buffer is programmed.
Repeat the process for each buffer you
require to program, including the WRU
buffer (buffer 0). When you have finished,
press SHIFT X to enter the MENU.

Menu mode.

From the MENU you are able to enter the
three main operation modes, i.e: receive
mode, transmit mode, and buffer entry
mode. You can return to the menu at any
time from any of these modes by using
SHIFT X.

Receive mode.

In this mode you are able to receive RTTY.
The first thing you will notice is the com-
mand line at the top of the screen. This line
tells you the current status of the system. In
the RECEIVE mode it will display
RECEIVE MODE on the left. On the right
will be the number 45. This is the current
BAUD rate. The system will always default
to 45.45 baud.

The command line is also used to display
the current status of the PRINTER and
WRU modes. These modes always default
to the OFF status.

To demonstrate this, hold down the
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PROGRAM LISTING

ADDR

4000:
4010:
4020:
4030:
4040:
4050:
4060:
4070:
4080:
4090:
40A0:
40BO:
40CO0:
4000 :
40EOQ:
40F0:
4100:
4110:
4120:
4130:
4140:
4150:
4160:
4170:
4180:
4190:
41A0:
41B0:
41C0:
41D0:
41E0:
41F0:
4200:
4210:
4220:
4230:
4240:
4250:
4260:
4270:
4280:
4290:
42A0:
42B0:
42C0:
4200:
42E0:
42F0:
4300:
4310:
4320:
4330:
4340:
4350:
4360:
4370:
4380:
4390:
43A0:
43B0:
43CO0:
43D0:
43E0:
43F0:
4400:
4410:
4420:
4430:
4440:
4450:
4460:
4470:
4480:
4490:
44A0:
44B0:
44CO0:
44D0:
44E0:
44F0:
4500:
4510:
4520:
4530:

E7
01

80
CD
21
21

Cca
28
FE
EC
46
22
FE
E9
00
50
EO
02

02

F5
86

F8
00
BO
12

28

8l
F6
Ccb
3A
FE
13
0l
57
49
20
4E
20
20
54
20
0D
4E
45
20
52
cé
0D

20
0D
50
20
55
20
20
00
46
20

4
i

20
4B
52
52
2A
0D

20
43
2A
20
4F
54
20
28
20
0D
4E
20
32
41
54
06
FE

21
01
EF
47
81
81
372
D6
CAa
32
D9
81
ca
23
CB
17
06
00
00
07
52
22
03
DA
E4
1A
06
3E
45
80
23
FA
20
55
45
20
4D
20
20
59
SIE)
20
0D
20
20
0D
20
20

45
20
54
45
42
515
3r
42
45
35
43
51
20
572

2A
20
20
2A
20
2A
20
0D
20
20
29
4F
54
46
48
34
49
4F
10
30

7F
BO
CD
00
2E
F4
8l
CD
40
60
CcD
70
48
3A
20
11
16
21
68
FE
10
c9
18
11
11
E3
ED
CD
18
32
28
06
60
20
4D
20
54
20
20
20
20
20
20

29
0D
20
20

45
20
52
54
512
46
00
46
20
00
20
43
4B
52
0D
2A
20
54
54
0D
2A
20
20
4C
20
31
52
45
58
20
36
4E
20
3D
&9

F3
EC
49
F9
CD
77
60
28
32
€9
49
AF
8F
80
OE
05
79
09
CD
28
FE
D1
21

81
Bl
ED
41
3Aa
80

21
(&)
20
44
20
4D
20
20
20
37
20
20
20
4C
20
54
20
00
54
20
515)
52
28
52
42
45
34
45
51
20
52
52
0D
2A
20
59
52
20
2A
20
20
43
43
38
43
51
4A
41
38
49
CcD
F9
5B

3E
32
CD
Ccob
DA
11
42
21
Ca

21
32
46
FE
08
CD
FE

30
1D
ocC
El
DO
01
1A
c9
53
3A
00
€9
Fé
7F
10
00
45
20
4F
20
56
20
35
20

54
4F
50
20
20
0D
20
42
54
20
30
0D
55
52
0D
20
20
0D
59

20

2A
20
20
4D
20
2A
20
20
54
4F
34
41
515
515

39
44
1E
Cl
20

80
32
F7
AC
0l
01
21
A7
33
CD
00
28
00
48
CD
F2
1E
2E
41
SB
F8
ES
81
BO
23
ocC
06
7F
20
11
EG
64
0D
00
20
20
20
20

20
31
20
45
53
42
53
20
20
20
33
45
0D
46
00
55
52
0D

20
43
53
59
59
20
2A
56
20
C
20
2A
20
4B
49
49
45
49
20
20
4F
52
49
49
80
20

77
06
43
44
AF
04
90
28
ca
A3
80
49
50
Ccb
18
CD

41
i8
F8
85
3A
0l
11
1B
42
32
20
EA
E4
44
00
0D
5i2
20
00
20

30
20
30
20
43
4D
SIS
20
54
46
20
29
52
0D
45
20
46
20
00
46
43
51
20
S
52
20
2A
SA
20
20

2A
20
20
43
47
4E
47
42
4F
47
55
46
C5
FE
78

11
80
CcD
CD
32
ED
42
CD
B85
45
21
3A
CB
8F
45
18

BE
A3
85
77
06
oA
DO
7E
ED
F2
F9
0D
81
7E
CcD
90
45
20
54
20
00
20
00
00
20
45
49
46
D3
49
4F
20
0D
20
0D
52
57
46
23
20
46
51
20
4B
59
59
20
2A
2D
20
20

2A
20
53
53
48
54
4E
52
56
20
AA
49
3a
0D
3E

4540:
4550:
4560:
4570:
4580:
4590:
45A0:
45B0:
45C0:
45D0:
45E0:
45F0:
4600:
4610:
4620:
4630:
4640:
4650:
4660:
4670:
4680:
4690:
46A0:
46B0:
46C0:
46D0:
46E0:
46F0:
4700:
4710:
4720:
4730:
4740:
4750:
4760:
4770:
4780:
4790:
47A0:
47B0:
47C0:
4700:
47E0:
47F0:
4800:
4810:
4820:
4830:
4840:
4850:
4860:
4870:
4880:
4890:
48A0:
48B0:
48CO0:
48D0:
48E0Q:
48FO0:
4900:
4910:
4920:
4930:
4940:
4950:
4960:
4970:
4980:
4990:
49A0:
49B80:
49CO0:
49D0:
49E0:
49F0:
4A00:
43710:
4A20:
4A30:
4A40:
4A50:
42760 :
4A70:

0D 21
22700
32 02
FE 71
€9 FS
3E 20
80 Fl
12 23
42 CD
48 40
28 2B
A7 28
18 2C
CD A7
8l 18
Cb 70
F3 FE
CD 70
3aA 03
4B 18
D7 CA
CS ES
11 co
B7 46
ED BO
85 77
05 05
00 00

41 20
2} EiE
05 0D
7E CB
CB 05
C9 OE
CB CF
00 3A
90 47
D9 77
54 57
SA 56
2D 38
75 12
oA 00
3D 28
21 20
C9 01
AF 32
CD EF
60 06
CC C6
CD 4B
4B FE
FE 84
8F CA
CA CE
4B CD
4B C3
81 FE
39 DA
08 3E
0D CD
C9 AF
FE 0A
CAa CD
CD 3F
03 4A
F5 ED
F2 81
El Fl
4C C1
0D 2aA
C9 3a
2F 32
21 16
07 80
70 18
2A F2
C8 F5S
8l 01
CS DS
40 70
0l 20
F£ 08

02
80
80
28
21
77
c9
13
a7

FE
21
21
28
0B
4B
08
4B
3E
co
47
D5
DB
Dl
2A
11
54
4C
5A
57
68
20
57
7E
03
32
03
CD
c9
20
85
30
00
25
90
71
21
EF
49
96
48
FE
75
Ca
B9
48
B7
93
3E
ES
2D
68
C9
ca
49
4A
2B
4B
23
Crl
Dl
F8
06
07
42
FE

81
21
00
F5
0l
00
28

80
D1
23
02
40
11
11
18
28
30
34
09
77
21
21
E5
El
10
20
Bl
4C
CcD
46
El
F8
FB
35
29
2B
32
OE
Fl
28
CB
18
03
80
A3
AF
45
32
37
73
22
27
3E
EO
81
21
CcD
CD
72
Ca
94
4B
CD
4A
40
28
48
Cp
45
DS
B7
FE
F5
22
1274
22
Dl
c9
85
80
80
18
00
Gl
C
F7
04

AQ
ED
25

BE
ED
22

71
Cl
00
Fl
CD
28
28
80
43
cC
9B
(€5
28
DE
CD
C3
FE
c4
FE
Cl
85
85
0D
52
44
4A
08
06

57
17
80
CB
47
B9
5ol
20
59
71
20
00
20
70
21
co
18
8F
Cca
F5
4B
FE
30
18
F5
OF
AF
68
Fl
&5
49
94
ES
F2
81
F2
CcD
CD
77
2F
CD
03
20
EL
B5
81

joge]
FO
00

BO

06
20
80
70
20
01
7E
€9
4B
FE
FE
37
A7
18
CD
20
77
BS
03
40
Ca
CB
20
Cc9
22
40
4F
47
42
04
06

05
16
02
1202
28
06
07
47
31
0D
85
21
91
1y
FO
42
22
10
CD
4B
FE
88
ca
CD
21
FE
32
EF
CD
20
20
87
Gl
FE
2A
FG
Fl
4A
46
EA
06
49
12
21
(chl
2B
00
2A
7D
BO
EO
28

3A
Cc9
E5
EO
01

00
21
20
28
28
6B

1
21
28
Cl
0D
78
08
08
4C
20
BjE
FA
85
ED
20
49
53
55
Fé
68
CB
FF
13
04
1E
4F
06
20
4E
50
00
00

88
71
CcD
A3
80
CD
4A
73
ca
AS
4B
48
81
28
81
Fl
4A
08
BE
9E
FE
20
81
ED
F4
Gl
F8
Dl
CD
c8
11
42
AF
F2
09
81
3IE
EO
22
FE

03
FE
D5
D4
AQ
ED
(o]
21
47
1D
39
43
8B
8F
21
FE

FE
CD
80
FE
18
oa
85
c9
BO
20
38
27
37
04
7E
X
32
OE
80
30
09
0D
44
2E
55
84
00

94
0l
10
45
CD
23
FE
Ca
84
4B
FE
CD
7E
1A
Fl
FE
CD
ES
00
49
85
16
2B
42
81
Dl
Cpl
3Aa
D9
3a
10
18
CD
81
AF
2B
D2
70
FO
20

32
40
€5
81l
00
BO
FE
43
CD
FE
18
CcD
80
43
4E
01
B5
40
3A
FE
61
3A
32
21
AF
c9
48
50
59
Sil
1F
CB
28
04
0l
AF
3E
7E

41
20
48
89
00

86
co
48
CD
70
49
00
El
4B
FE
95
68
FE
FE
Fl
0D
SE
3E
28
FE
28
2A
AF
/1of
77
Fl
Dl
05
49
06
70
03
70
21

22
6B
3E
81
30

2A
Dé
2B
Cl
21
71
02
28
FE
24
SiE
21
21
28
00
FE
CD
3E
2B
65
4ac
FE
18
01l
85
D3
2C
3A

28
10
23
05
82
3a
BO
4F
80
F'9
58
4D
4B
01
08

2F
BO
32
CD
FF
80
FE
74
CA
AF
4B
0D
Fl
OE
EF
FE
59
EF
0l
66
91
c
08
0D
F4
40
39
32
3A
00
45
42
Fl
7E
8l
Fl
60
11
Cl
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4A80:
4A90:
4aA0:
4ABO:
4ACO:
4ADO:
4AEQ:
4AF0:
4B00:
4B10:
4B20:
4B30:
4B40:
4B50:
4B60:
4B70:
4B80:
4B90:
4BAO:
4BBO:
4BCO:
4BDO:
4BEO:
4BFO:
4C00:
4Cl0:
4C20:
4C30:
4C40:
4C50:
4C60:
4C70:
4C80:
4C90:
4CAQ:
4CBO:
4CCO:
4CDO:
4CEO:
4CFO:
4D00:
4D10:
4D20:
4D30:
4D40:
4D50:
4D60:
4D70:
4D80:
4D90:
4DAO:
4DBO:
4DCO:
4DDO:
4DEO:
4DFO:
4E00:
4E10:
4E20:
4E30:
4E40:
4ES50:
4E60:
4E70:
4E80:
4E90:
4EAQ:
4EBO:
4ECO:
4EDO:
4EEOQ:
4EFO0:
4F00:
4F10:
4F20:
4F30:
4F40:
4F50:
4F60:
4F70:
4F80:
4F90:
4FAQ:
4FBO:

78
22
22
81
FE
28
28
06
Ccp
FE
58
E7
CD
CcD
C3
Ci5
00
45
FF
21
Cc3
80
48
FF
7E
B7
28
18
3E
c9
42
FF
1A
1C
0B
19
FB

FB
FB
37
FF
FF
EE
FB
FB
FB
FB
37
1203
BE
BF
FB
FB
FB
FB
37
FF
EE
PE
FB
FB
FB
FB
17
BE
EE
FF
FB
FB
FB
FB
31
BE
EE
FF
FB
FB
FB
FB
37
FF
1313
52

D5
FO
FO
77
40
10
4B
06
1C
4A
CcD
4A
FO
FO
FO
0l
cl
Co
4B
D8
58
CD
FD
4B
00
4A
10
15
EC
11
CD
FF
1E
oc
05
17
48
48
48
48
00
04
04
04
08
08
08
08
ocC
ocC
ocC
0oc
48
08
48
08
ocC
04
ocC
04
08
08
08
08
0oc
04
04
04
08
08
00
00
04
04
04
04
00
00
00
00
oc
04
ocC
4F

2A
81
81
23
DO
3E
08
CB
4B
AF
18
€9

4A
4A
FF
Fl
FF
€3
43
48
FF
21
€3
FE
B,
FE
3E
32
1B
A6
CD
09
03
oc
15
FB

FB
FB
EF
FF
123
FF
FB

FB
FB
FF

FF
FF
FB
FB

FB
FF
FF
FF
FF
FB

FB
FB
EF
b
EB
FF
FB
FB
FB
FB
FF
FF
FF
FF
FB

FB
FB
FF
FF
FF
4D

FO
Dl
Cc9
22
FE
FF
CD
1
CD
32
45
F5
c3
08
01
SF
c9
4B
58
CcD
FD
4B
CE
58
0D
FD
8D
8D
08
70
45
60
00
OE
1A
11
48
08
48
08
04
04
04
04
08
08
08
08
ocC
04
ocC
04
08
08
08
08
ocC
04
04
04
08
00
08
08
ocC
04
04
04
00
00
00
00
04
04
04
04
00
00
00
00
ocC
04
04
20

0D
2A
60
FE

L 21

FE
4C
07
312
C3
OE
Fl
FO
OE
01
E5
FE
EE
CD
FD
4B
8B
58
CD

CD

80
16
3E
70
45
80
04
0D
00
0D
4C
08
00
00
00
oc
ocC
ocC
oc
00
00

00
4C
4C
4C
4C
08
08
08
08
oc
ocC
ocC
oc
08
08
08
08
ocC
04
04
04

08
08
08
04
04
04
04
00
00
00
00
ocC
04
04
4E

3A
81
02
Ca
D8
28
00
(ek]
58
4A
CD
E7
C3
G3
BF
0l
18
FD
4B
C4
58

FD
4B
41
EC
3E
32
84
11
CD
00
19
18
oA
4c
00
00
00
00
oc
ocC
ocC
oc
00
00
00
00
ocC
4C
ocC
ocC
08
08
08
08
oc
ocC
04
04
08
08
08
08
04
04
04
04
08
08
08
00
04
04
04
04
00
00
00
00
04
04
04
53

2A
20
40
4B
08
AF
4F
4B
18
FF
4A
c9
48
4A
60
2F
FD
8F
58
CcD
FD
4B
0D
58
8F
0D
32
80
CD
70
45
0B
oA
12
0l
4C
00
00
00
00
0ocC
0ocC
ocC
ocC
00
00
00
00
4C
4c
4C
4C
08
08
08
08
04
ocC
ocC
ocC
08
08
08
08
04
04
04
04
08
08
08
00
u4
04
04
04
00
00
00
00
04
04
04
43

4FCO: 59 52 49 47 48 54 20 28 43 29 20 31 39 38 34 20
4FDO: 44 49 43 4B "20 53 4D 49 54 48 20 45 4C 45 43 54
4FEO: 52 4F 4E 49 43 53 20 50 54 59 2E 20 4C 54 44 2E
4FFO: 20 41 55 53 54 52 41 4C 49 41 2E 00 00 00 00 00

NOTES & ERRATA

Nov 84, project 756, p 106: On page 107, last column, note that there
are nine links on the decoder board, not eight. On the circuit diagram,
page 109, C23 should read 470n; the Parts List is correct. On page
110, in the table under “Immediate Commands”, the second command
is SHIFT X. In the text on page 110, second last paragraph, the last
sentence should read: “See that the two polarised capacitors (C21 and
C22) are correctly oriented.” Note that R7 is actuaily 2k7, as per the
Parts List, not 4k7, as per the circuit.

THE SOFTWARE

There is an unused section in the VZ200 memory map between 4000H and
67FFH. This area was set aside for use with plug-in software packs. The
RTTY unit fits into this area of memory.

For design simplicity, this section is decoded into five 2K blocks. The first
two blocks are used for the main software routines. The other three blocks
are used for receive data, transmit data and relay data.

All data transfer is done through bit 7 (D7). The software also uses a
section of RAM starting at 8000H. This area is used to store volatile data
such as buffers and flags.

Some useful RAM and EPROM addresses are given beiow.

RAM LOCATIONS

8000/01 Receive character cursor position
8005 Receive/transmit toggle flag

8006 WRU flag

8007 Printer flag

8008 Timing loop value (231 = 45.45 baud)
8009 Start of buffer 0

804A Start of buffer 1

808B Start of buffer 2

80CC Start of buffer 3

810D Start of buffer 4

814E Start of buffer 5

818F Start of callsign storage area
81FO0/F1 Transmit cursor position

81F6 Start of keyboard input buffer
EPROM LOCATIONS

4000 EPROM entry point

4039 Callsign entry routine

45B5 Buffer entry routine

4048 Menu entry point

4093 Receive routine entry point

468F Line printer routine entry point
4518 Delay routine

4923 Keyboard input and video processing routine
4810 Transmit entry point

484C Transmit active point

4568 Transmit data video display routine
4AB7 ASCIl to baud conversion

4987 Toggle receive/transmit relay on/off
49C1 Toggle WRU on/off

49CD Toggle printer on/off

499E Change baud rate 45-50-75-110-45 etc.
OTHERS

5000 Receive data

5800 Transmit data

6000 Transmitreceive relay
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MODIFICATIONS TO VZ/RTTY DECODER TO IMPROVE
PERFORMANCE ON WIDEBAND COMMERCIAL RTTY

CHANGES FOR 850 Hz

SHIFT (1450/2300 Hz)

i) Changes to filter stages
Change:

R35 from 300k 5% to 180k 5%
R34 from 27k 5% to 27k 1%
R33 from 3k9 1% to 27k 1%
R32 from 680k 1% to 1M 1%
R31 from 680k 1% to 18k 5%

R19 from 390k
R18 from 220k
R17 from 3k9
R16 from 1M
R15 no change.

5% to 100k
5% to 470k
1% to 8k2
1% to 47k

5%

5%

ii) Changes to FSK decoder
Change:

RV2 from 10k to 20k

R14 from 18k 1% to 15k 1%

R12 from 270k 5% to 47k 5%

R11 from 470k 5% to 1MS 5% *

C7 from 330n to 39n

The following changes to component values will allow less critical receiver tuning when
decoding wideband commercial RTTY found on the HF bands.

While values are given for both 425 Hz and 850 Hz shifts, prototype units constructed
for 850 Hz shift use were quite capable of resolving stations using 425 Hz shifts.

It should be noted that once these modifications have been performed, it |s highly
unlikely that the decoder will resovle 170 Hz shift amateur RTTY. -

CHANGES FOR 425Hz
SHIFT (1875/2300Hz)

) Changes to filter stages
Change:

R35 from 330k 5% to 220k 5%
R34 from 27k 5% to 39k 1%
R33 from 3k9 1% to 12k 1%
R32 from 680k 1% to 820k 1%
R31 from 680k 1% to 68k 1%
R19 from 390k 5% to 150k 5%
R18 from 220k 5% to 47k 5%
R17 from 3k9 1% to 8k2 1%
R16 from 1M 1% to 100k 1%

R15 no change

ii) Changes to FSK decoder
Change:

RV2 from 10k to
R14 from 18k 1% to
R12 from 270k 5% to
R11 from 470k 5% to
C7 from 330n to 39n

20k

12k 1%
100k 5%
1M5 5%

SHIFT key and press U. The commard line
will display WRU. This indicates that the
WRU mode is now active. Again press
SHIFT U, and the WRU will no longer be
displayed, indicating the WRU mode is dis-
abled. Try the same with SHIFT H. This
enables and disables the printer. Simiiarly,
SHIFT 5 changes the BAUD rate.

The screen is split into two sections. each
with independent scrolling. All reczived
text is displayed on the bottom s:reen,
while the top screen is used to display your
typed text. You may type and receive simul-
taneously. The type ahead buffer can con-
tain up to 1024 (1K) characters. Any data
from the buffers may be added as you go by
pressing the appropriate enable keys. A
graphic block will be displayed as you type
to show you that a buffer has been enabled.
You may terminate your text with the ‘#’
code. When this code is found during trans-
mission, your system will automatically
revert to the receive mode.

Transmit mode.

When the station you are communicating
with has finished his transmission, you may
reply to him by pressing

SHIFT Z

This sends your terminal to the transmit
mode, enabling your transmitter, and send-
ing the test you previously typed. You may
continue typing if you wish. Your system
will continue to send the stored text, includ-
ing any programmed text, until it catches up
with your typing, whereby it will follow the
text as you type it. During all this time, the
text is displayed on the bottom screen,
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along with the contents of any programmed
buffers you may have enabled. Thus you
can see everything being sent in its final
form. You may exit to receive by using
either

#
or
SHIFT Z
Note: SHIFT Z will not work if there is still
data in the buffer waiting to be sent. This
prevents you from accidentally terminating

the transmission prematurely. If you wish to
abort your transmission intentionally, use

SHIFT X

to get back to the menu.

WRU mode.

The WRU mode is a special feature
included to add versatility to your system.
To activate this mode, press

SHIFT U

The letters WRU will appear on the com-
mand line. When this mode is active, any
station sending your callsign (or any other
code entered on power-up), followed by the
letters WRU, will activate your system.
When this happens, your VZ200 will first
Beep to let you know that your system is
being called. After checking to ensure the
frequency is clear, your transmitter will
then activate automatically, sending ‘STA-
TION IDENTIFICATION DE <
callsign>’, along with any message stored in
the WRU buffer (buffer # 0).

For ‘example, if you had entered on

power-up ‘VK2FGH (PETER)’ any station
wishing to activate your WRU mode would
need to send

VK2FGH WRU
Your system would then respond with

STATION IDENTIFICATION DE
VK2FGH (PETER)

If you had programmed the WRU buffer,
your system might also add

PLEASE STAND BY . ..
++ OPERATOR ALERTED ++

or something similar.

If you wished to leave a special message
your could put any code up to six letters
long (followed by a space, of course) in the
callsign storage buffer, and the special mes-
sage in the WRU buffer. Only the stations
aware of your code will be able to access the
message.

Inbuilt pre-programmed buffers.

There are seven pre-programmed messages
stored in your VZ200 terminal. Many of
these are designed to insert your callsign
automatically when called, to save you time
and effort. These buffers and their enable
commands are listed below:

Note: one row of text here is 32 characters.
Thus it will only fill one half of a normal 64
character screen.

SHIFT C:  Send — CQ
One row of CQs is sent along
with your callsign

SHIFT A:  Send — RYs
One row of RYs is sent.

SHIFT F: Send — QBF
Send ‘THE QUICK
BROWN FOX JUMPS
OVER THE LAZY DOG
0123456789

SHIFT P: Send — over terminator.
The message ‘PLEASE KK
KK KK’ is sent to terminate
your call.

SHIFT I Identify your station.
The message ‘STATION
IDENTIFICATION DE
(callsign)’ is sent. This is the
same as is sent by the WRU
mode.

SHIFT O:  Send — Callsign.
Your callsign (as entered on
power-up) is sent.

SHIFT D:  Send — DE callsign.

As above except ‘DE’ is
added to the start of your
callsign.

Following are the commands to send the
programmable buffers.

SHIFT Q: Send buffer #1



SHIFT W:  Send buffer #2
SHIFT E:  Send buffer #3
SHIFT R:  Send buffer #4
SHIFT T: Send buffer #5
SHIFT 0: Send WRU buffer

(buffer #0)

At any time you may require to restart the
system. This is useful if you wish to re-enter
your callsign, or enter your own WRU
code. To do this, type

SHIFT G

This exits the current mode and restarts at
the callsign entry mode. You may now
re-enter your callsign.

Printer Function.

SHIFT H

Once enabled, all text received or transmit-
ted will be sent to the printer to be stored as
‘hard copy’. Note: If you enable the printer
but do not have a printer on-line, your sys-
tem will not be affected and will ignore the
enable mode. But, text will still be stored in
the internal printer buffer until the buffer
finally fills up.

The internal print buffer is only 64
characters long and is designed to hold
characters only when the printer is busy
printing. Because of this, any text received
when the printer is not on-line but the print
routine is enabled, will be truncated in the
buffer. If you have the print mode enabled
and don’t want to print the text which has
been stored in the internal print buffer, you
may clear the buffer with the following
command

RETURN (CR). When this happens, you
may find the last line of text does not get
printed on the line printer. This is because
many printers wait for a CR before printing
the next line of text. By using the command

SHIFT <RETURN>

a carriage return will be inserted into the
print buffer, thereby forcing it to print the
last line. This can be done at any time to
clear the printer’s buffer, by forcing it to
dump its contents onto paper.

That concludes the main operation
description. The rest will come with
experience, as will normal RTTY operating
procedures.

For further information on amateur
RTTY, we suggest you contact The Aus-
tralian National Amateur Radio Teleprinter
Society at the following address:

The Secretary,

Your VZ200 will also drive a line printer. . . SHIFT B ) ANARTS,
You may enable or disable the printer mode | There will be times when a station does not PO Box 860,
using terminate his contact with a CARRIAGE Crows Nest NSW 2065 o
TRANSMIT SECTION RECEIVE SECTION
I TRANSMIT
INITIALISE SCREEN
AND VARIABLES
INITIALISE BUFFER
AND VARIABLES
SHIFT G
TOGGLE TX/RX FLAG .
TOGGLE WRU FLAG [
SHIFT Z
SHIFT U TOGGLE PRINTER FLAG |:
A SHIFTH
GET CHARACTER FROM « [SHIFT S
BUFFER FOR PROCESSING
T CHANGE SPEED
:I RECEIVE
L TRANSMIT
SHIFT X
i i MENU
N SWFTG . casion
DATA OUTPUT
FORMAT ROUTINE
DISPLAY CHARACTERS
ON VIDEO [
BAUDOT CONVERSION CALCULATE CHARACTER oy
LOAD PRINTER BUFFER KEYBOARD INPUT ‘A’
PROCESS VIDEO VIDEO HOUSEKEEPING
’: j WRU BUFFER COMPARE " 1t HOUSEKEEPING
Flowchart for the TRANSMIT software. Flowchart tor the RECEIVE software.
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With the addition of a low cost V.21 modem this project will
get your Dick Smith VZ-200 talking to the world! Designed
and developed by the DSE Research and Development team
at North Ryde, the ETI-695 must be the cheapest way to get
a 300 baud glass terminal going yet.

THE VZ-200 was very good ‘value for
money’ when it was released by Dick Smith
Electronics a few years ago. The last batch
sold was heavily discounted and no doubt
many were snapped up by ETI readers,
especially RTTY enthusiasts after the ETI-
756 RTTY adaptor appeared in Nov/Dec
’84. This project extends the VZ'’s capability
to operate as a 300 baud serial terminal.
Although the VZ-200 is no longer available
the unit will also work with the latest VZ-
300 computer which has an improved
keyboard.

Construction

The pc board is designed to fit into a VZ
expansion case which adds a professional
finish to the project and is recommended.
The case needs a bit of surgery to mount the
DB-25S connector, so mark out the cut at
the back of the ‘top’ half of the box (the
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larger piece). The connector sits flush with
the lip of the half-case. Drill the two mount-
ing holes for the DB-25S and screw it in
with the 12 mm x 4BA screws and nuts.

Check over the pc board before com-
mencing construction, look for broken
tracks, bridges and undrilled holes. The
prototype pc board has been tinned and had
a couple of holes covered by the solder.
These are best handled by heating the spot
with a soldering iron and a bit of solder
wick, if you try and force the component
leads through such blocked holes you run
the risk of lifting the copper away from the
board and breaking bits off.

Start off by soldering in the ten wire
links. One of them is near a mounting hole
and should be bent around the hole to leave
it uncovered, the other nine links should be
straight and tight.

The 44-way edge connector can go in

IDQ7-

next. It mounts from the component side of
the board (of course). The solder tails
should be pushed through the board so that
the bottom of the plastic part of the connec-
tor is flush with the copper side of the pc
board. This is necessary to fit the finished pc
board correctly into the case, so make sure
the connector is aligned before soldering.

Some of the resistors mount on their
ends. Be careful not to bend the leads too
close to the resistor body to avoid breaking
the leads off.

Solder in the capacitors before the
diodes, since the two electrolytic caps are a
wee bit close to diodes D4 and DS, which
mount on their ends.

The two smaller transistors Q1 and Q2
can go in next, followed by Q3 which should
be bent over if it is a BD139, as in the
photograph. Solder the IC socket and the
four ICs being careful to avoid solder
bridges between the pins.

The three wires to the DB-25S connector
were brought to the copper side of the pc
board on the prototype; you may wire from
the component side if you prefer before
soldering.

Place the bottom half of the case down
and push the 44-way connector through the
slot in the end with the copper side of the pc
board uppermost. Align the two pc board
holes with the mounting pillars and fit the
top half of the case. Finish off by putting the
case screws in and the project is ready to
test.

Testing

Make sure your VZ-200 is operating
properly before connecting the project. The
interface plugs into the memory expansion
port which is the largest on the back of the
computer. Power should be switched off
while inserting or removing the unit.

Testing is best done with a 300 baud ter-
minal (or another computer emulating one)
otherwise you will have to call a friend or

bulletin board with a modem. To actually »
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PARTS LIST — ETI-695

SOFTWARE OPERATION

NOTE — A complete kit of parts can be obtained
from your Dick Smith store.
Reslstors................. all Va W, 5%

100n ceramic
..10n polyester (greencap)
100 16 V RB electrolytic

ICT e 7415138

1C2. e 2516 “VZRS" EPROM
V1.5 or later

IC3. e 741874

D4,5...
Miscellaneous
Printed circuit board “VZRS232"; VZ expansion
case; 44-way female edge connector right angle
pcb mounting; DB25S chassis socket; 2 x 12 mm
4BA screws and nuts; 24 pin DIP IC socket;
tinned copper wire, hookup wire, solder, etc.

Price estimate: $49.95

The VZ terminal interface is totally software
based. This text is to serve as a functional
description of the operation of this
software. a
The software resides in an EPROM on the
Interface board and maintains a data area in
RAM at 8000 hex. in this data area are the
flags and values used by the terminal soft-
ware. At power-up these values are set to
pre-defined values of 8 data bits, 1 stop bit
and no parity. The unit is 300 baud only.
After the power-up sequence has been
completed, the software goes into a loop
walting for keyboard input from the user. At
this time the user can select one of seven
menu options, these are:
0) go to the terminal;
1) select full/half duplex;
2) toggle printer output on/off;
3) set number of data bits (7 or 8);
4) set number of stop bits (1 or 2);
5) set parity (odd, even or none);
6) set If to cr option
If the user has selected one of the op-
tions 1-6, the -appropriate action is taken
and displayed on the screen. if option 0 is
selected the software goes into terminal
mode.

If the user selected option 0, the system
begins looking for elther keyboard input or
incoming serial data. If a key has been

-pressed on the keyboard, then the software

gets the value of that key, determines if it Is
a ‘return to main menu’ key (shift-x); if this
is so it returns to the main menu, otherwise
it sends the character to a routine that de-
codes it into bits and sends it serially to the
Iinterface hardware. It also adds start, stop
and, optionally, parity bits. if the duplex op-
tion is set to half, it will echo to the screen
as well.

if incoming serlal data is found (by de-
tecting a transition from a stop to a start
bit), the software goes into a loop, reading
bit seven of a port and encoding the incom-
Ing serlal data bits into a byte, taking due
consideration to the state of the start bit,
stop blit(s) and optionally the parity bit.
After a valid character is assembled it is
sent to the screen and optionally to the
printer.

The terminal operation continues until it
detects a shift-x key, at which time it re-
turns to the main menu.

A'DDGNDUM',
—_—
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HOW IT WORKS — ETI-695

The terminal interface provides a Dick Smith
VZ-200 or VZ-300 computer with the hardware
and software necessary to emulate a simpie
300 bit/s terminal. The software supports full
or half duplex operation and has a printer
echo option to record the conversation.
THE VZ-200 COMPUTER

The basic VZ-200 computer employs a Z80
microprocessor running at a clock speed of
3.58 MHz. Two 8K x 8 mask-programmed
ROMs contain the Microsoft BASIC Iinterpret-
er, while three 2K x 8 static RAMs provide
program memory.

A 6847P-1 video controller chip and a fur-
ther 2K x 8-bit static RAM form the heart of
the computer’'s video section.

A simple software scanning scheme Is
used for the keyboard. The keys are arranged
in eight rows, each of which can be pulled
down to low logic level by dlodes connected
to the eight least significant address lines
(AO-A7). The other sides of the keys are con-
nected to six column lines, which are con-
nected to six of the inputs of a gated octal
buffer, and also to six p'ull-up resistors. The
octal buffer's outputs are connected to the
six least significant data lines of the
processor (D0-D5).

Simplified decoding is used for selection of
the various I/O devices in memory space. The
memory address ranges occupled are as fol-
lows (in hexadecimal notation):

VZ-200 MEMORY MAP (WITH TERMINAL)

0000-1FFF basic ROM 0

2000-3FFF basic ROM 1

4000-47FF terminal EPROM

4800-4FFF spare space, can be used with
2532 EPROM

5000-57FF receive data, data on data bit 7

5800-5FFF transmit data latch, data sent on
data bit 7

8000-67FF not used in terminal

6800-6FFF keyboard, cassette
speaker, VDC

7000-77FF video RAM

7800-8FFF Inbullt user RAM

9000-FFFF reserved for memory expansion
modules

Interface,

Note that due to the simplified addressing,
the output latch serving the cassette output,
speaker and video display controller effec-
tively occuples all addresses from 6800-6FFF
inclusive. Simllarly the keyboard/cassette
Input buffer also occuples all of this address

. the memory expansion connector (P2) and is

range, although the Individual rows of keys
effectively occupy discrete addresses.

For more information on the VZ-200 con-
sult the VZ-200 Technical Reference Manual
avallable from Dick Smith Electronics.

THE TERMINAL HARDWARE
The project connects to the VZ-200 through

memory mapped.

" IC1 decodes the Z-80’s address lines to
provide select signals for the EPROMIC2, the
transmitlatch IC3 and the receive data gates.

The incoming RS232 signal is converted
from a —12/+12 volt signal to a TTL compat-
Ible signal by T1, thence to IC4 where It is
gated with the 5000-57FF enable signal. If this
enable signal is true (active low) the received
data is inverted and fed to data bit D7 where it
Is read by the terminal software.

The outgoing TTL signal is sent from data
bit D7 to IC3 where It Is latched. The clock for
IC3 is provided by gating the processor write
enable with the 5800-5FFF output from IC1.
The output from IC3 is level shifted by T2 and
T3 to obtain an RS232 compatible signal. The
negative voitage used by T3 is generated in a
charge pump circuit based on IC5, a '555
timer.

SOURCE CODE

A complete documented source code listing
of the software will be avallable on the Dick
Smith Bulletin Board in the near future (ac-
cording to Steven Engels of Dick Smith
Electronics). The listing is too long to repro-
duce In the magazine. THE DSE-BBS Is
reached on: (02)887-2276 within Australia;
+61 2 887-2276 on ISD.

The DSE-BBS is online 24 hours except
on Fridays between 3 pm and 5.30 pm East-
ern Standard Time.

TECHNICAL INQUIRIES

As the complete project including soft-
ware was developed at DSE, all inquiries
about the VZ-200 terminal project should be
directed to Dick Smith Electronics.

communicate you have to enter the terminal
mode from the menu by typing 0.

Providing the character length, parity and
stop bits are identical you should have no
trouble using the ETI-695 as a simple
terminal.

We had some problems using the printer
echo command with an Admate DP-80
printer using version 1.5 of the VZRS
EPROM. This may be fixed in later ver-
sions, after our publication deadline. o

HEXADECIMAL MACHINE CODE LISTING VZ-RS V1.5

ADDR 0 1 3 3 4 5 6 7 8 9

0100: AA 55 E7 18 C3 84 41 4F 4E 20
0110: 4C 48 41 4C 46 0C 56 5A 2D 32
0120: 20 52 53 2D 32 33 32 20 2D 20
0130: 4E 20 31 2E 35 OD 28 43 29 20
0140: 49 43 4B 20 53 4D 49 54 48 20
0150: 4F 4E 49 43 53 0D 2D 2D 2D 2D
0160: 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D
0170: 2D 2D 2D 2D 2D OD 30 SD 20 45
0180: 45 52 4D 49 4E 41 4C 0D 31 SD
0190: 48 41 4C 46 20 44 55 50 4C 45
01A0: 4C OD 32 SD 20 54 4F 47 47 4C
0lBO: 54 45 52 20 20 3A 4F 46 46 0D
01CO0: 20 23 20 44 41 54 41 20 42 49
01D0: 20 OD 34 SD 20 53 45 54 20 23
OlEO: 42 49 54 53 20 3A 31 20 20 OD
0l1F0: 20 50 41 52 49 54 59 20 20 20
ADDR QLU 208 13 4 5 6 7 8 19

0200: 20 OD 36 SD 20 41 44 44 20 4C
0210: 52 20 20 20 20 3A 4F 46 46 0D
0220: 2A 2A 20 57 48 45 4E 20 49 4E
0230: 4E 41 4C 20 2A 2A 2A 2A 2A 2A
0240: 49 46 54 20 2D 20 58 20 54 4F
0250: 54 45 52 4D 49 4E 41 4C 20 20
0260: 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A
0270: 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A
0280: 00 00 00 00 F3 31 00 90 21 9D
0290: 00 ED BO 3A E1l 80 F5 3E 01 32
02A0: 4D 43 21 00 80 CD 4D 43 Fl 32
02BO: 93 41 ES CD 66 44 B7 28 FA D6
02C0: F2 21 CE 41 87 SF 16 00 19 SE
0200: DC 41 F7 41 38 42 47 42 0B 42
02E0: 3E Ol 21 11 40 28 04 AF 21 0D
02F0: 80 Ol 04 00 ED BO C9 21 DF 80

A

4F
30
56
31
45
2D
2D
4E
20
58
45
33
54
20
35
20

A

46
0D
20
2A
20
2A
2A
2A
40
El
El
30
23
01
40
11

B C D E F ADDR O I 12

46 46 46 55 4C 0300: C9 21 El
30 2F 33 30 30 0310: OE 45 28
45 52 53 49 4F 0320: C9 7E B?
39 38 35 20 44 0330: 07 40 01
4C 45 43 54 52 0340: 02 3E 37
2D 2D 2D 2D 2D 0350: 3E 31 32
2D 2D 2D 2D 2D 0360: 42 CD 6E
54 45 52 20 54 0370: 28 E7 FE
46 55 4C 4C 2F 0380: 28 D7 CD
3A 00 46 55 4C 0390: 2E 43 CD
20 50 52 49 4E 03A0: FE Ol 20
SD 20 53 45 54 03B0: Bl 4F CB
53 20 3A 38 20 03C0: 4E C4 23
53 54 4F 50 20 0300: 31 80 D6
SD 20 53 45 54 03E0: 32 00 S8
20 20 3A 4E 20 03F0: 1C 79 B7

B cC D E F

20 54 4F 20 43
2A  2A 2A 2A 2A
54 45 52 4D 49
2A 20 20 53 48
45 58 49 54 20
2A 2A 2A 2A 2A
2A 2A 2A 2A 2A
00 00 00 00 0O
11 00 80 01 E7
80 21 15 40 CD
80 CD 50 34 21
38 F6 FE 07 30
56 EB E9 56 42
42 3A EO 80 B?
32 EO 80 1l 00
19 80 CD 21 42

80
08
3E
03

49
43
65
6E
23
07
39
43
30

3A

11 79 80 CD 21 42 C9 3A 61 80 FE 4E
FE 45 OE 4F 28 02 OE 4E 79 32 61 80
Ol 28 01 AF 77 21 O0A 40 B7 28 03 21
00 ED BO C9 3A 31 80 FE 37 3E 38 28
31 80 C9 3A 49 80 FE 31 3E 32 28 02
80 C9 CD 56 43 CD 1D 43 20 OE CD 8F
4F 3A DF 80 B7 C4 53 44 CD 66 44 B7
C8 FS CD C6 42 F1L 4F 3A EO 80 B7 79
43 4F 3A DF 80 B7 C4 53 44 18 CA CD
43 3A 31 30 D6 30 SF 06 08 OE 00 78
78 FE 08 28 OE 18 OE 3A 00 50 E6 80
CD 23 43 10 E6 CD 3A 43 3A 61 80 FE
79 C9 FS 3E FF 32 00 58 CD 23 43 3A
47 F1 F5 4F CB 39 3E 00 38 02 3E 80
23 43 10 FO Fl 4F 3A 61 80 FE 4E 28
61 80 E2 03 43 FE 45 3E 80 28 08 3E

continued »
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MACHINE CODE LISTING CONTINUED

ADDR 0 1 2 3 4 5 6 7 8 9 A B C D E F ADDR 0 1 2 3 4 5 6 7 '8 9 a B C D E F
0400: 00 18 04 FE 4F 18 F4 32 00 58 CD 23 43 3A 49 80 0600: OD 20 FB 80 C9 54 57 20 45 S1 52 47 53 20 44 41
0410: D6 30 47 AF 32 00 58 CD 23 43 10 F7 C9 3A 00 50 0610: 46 42 58 20 43 5A 56 35 32 20 33 31 34 4E 2E 20
0420: CB 7F C9 F5 C5 CD 2E 43 CD 2E 43 Cl Fl C9 C5 3E 0620: 2C720 4D 36 39 2D 38 30 37 59 4F OD 49 50 55 48
0430: 23 06 OB 10 FE 3D 20 F9 Cl C9 CD 2E 43 C5 3E 22 0630: 4C 3A 4B 3B 4A 00 00 00 00 00 00 00 00 00 00 00
0440: 18 EF FS C5 Ol FF 4F CD 60 00 Cl F1 C9 7E B7 C8 0640: 00 00 65 00 00 00 00 25 22 20 23 21 24 00 3E 00
0450: CD 6E 43 23 18 F7 21 00 70 22 ES 80 11 01 70 ol 0650: 3C 00 SC 26 29 3D 28 40 00 00 00 00 00 00 00 00
0460: FF Ol 36 60 ED BO AF 32 E4 80 32 00 68 C9 FS ES 0660: 3F 2A 2F 2B 00 14 17 00 05 11 12 07 13 00 00 Ol
0470: C5 D5 CD 7A 43 D1 Cl E1 Fl1 C9 ED 5B ES 80 FE OC 0670: 06 02 18 00 03 1A 16 00 00 00 00 00 00 OE 00 00
0480: 128 D4 FE OD 28 7E FE 08 28 35 FE 09 28 16 FE OA 0680: 00 00 OD 00 00 00 00 00 00 19 OF 00 09 10 15 08
0490: 28 4A FE 07 CA 50 34 CB 7F 20 08 FE 20 F8 CD 5D 0690: O0OC 00 OB 00 OA FF FF FF FF FF FF FF FF FF FF FF
04A0: 44 CB F7 12 13 ED 53 ES 86 3A E4 80 3C 32 E4 80 06A0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
04BO: FE 20 F8 CD F3 43 3A DF 80 B7 C8 CD 49 44 C9 3A 06B0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
04C0: E4 80 B7 28 OA 3D 32 E4 80 1B ED 53 ES5 80 C9 ES 06C0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
04D0: 21 00 70 B7 ED 52 E1 C8 3E L1F 18 EA 3A E4 80 4F 06D0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
04E0: 06 00 C5 CD F3 43 Cl EB 09 EB ED 53 ES 80 79 32 06E0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
04F0: E4 80 C9 3A El 80 F5 3E 0l 32 El 80 CD 04 44 Fl 06F0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
ADDR 0 1 2 3 4 5 6 7 8 9 A B C D E F ADDR 0 1 2 3 4 5 6 7 8 9 A B C D E F
0500: 32 E1 80 C9 ES EB 3A E4 80 SF 16 00 B7 ED 52 3A 0700: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0510: El 80 B7 28 04 11 20 00 19 EB 21 00 72 B7 ED 52 0710: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0520: 28 OA ED 53 ES 80 AF 32 E4 80 E1 C9 21 20 70 11 0720: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0530: 00 70 01 EO Ol ED BO 21 EO 71 11 El 71 Ol 1lF 00 0730: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0540: 36 60 ED BO 11 EO 71 18 D9 CO C4 05 CB 47 CO CD 0740: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0550: E2 3A C9 CD C4 05 CB 47 CO 79 C3 8D 0S5 FE 61 D8 0750: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0560: FE 7B DO E6 SF C9 21 FE 68 OE 08 06 06 7E F6 04 0760: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0570: 1F 30 58 10 FB CB 05 OD 20 F1 06 04 21 DF 68 7E 0770: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0580: CB 57 28 30 CB 05 7E CB 57 28 3A CB 05 CB 57 28 0780: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0590: 38 CB 05 CB 05 7E CB 57 28 11 CB 05 7E CB 57 28 0790: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
05A0: 11 3E FF 32 E2 80 AF 32 E3 80 C9 3A E3 80 CB D7 07A0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
05B0: 18 05 3A E3 80 CB CF 32 E3 80 3E FF 32 E2 80 AF 07B0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
05C0: C9 OE 03 18 06 OE 02 18 02 OE 0l 21 0S5 45 1lE 00 07C0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
05D0: 3A E3 80 CB 57 28 04 lE 60 18 06 CB 4F 28 02 1E 0700: FF FF FF FF FF FF FF FF FF FF FF FF FEF FF FF FF
05E0: 30 3E 08 91 4F 3E 06 90 47 CD 'FA 44 83 06 00 4F 07E0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
05F0: 09 7E 21 E2 80 BE 28 C7 77 C9 AF B9 28 05 C6 06 07F0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
7 oJ: 7 78 — ETI August 1985

VZ serial
terminal

Connecting a modem to the popular
VZ-200 and VZ-300 computers is now
possible with the recently released
Serial Terminal kit from Dick Smith
Electronics Pty Ltd. The kit is both
inexpensive and easy to assemble.

When plugged into a VZ series com-
puter, the serial interface provides all
hardware and software necessary to
emulate a simple 300 baud terminal
with full or half duplex operation. It
also has a printer echo option to record
the conversation.

The device incorporates facilities to
set serial data format, add an optional
auto line feed on carriage return, and to
dump all communications to a parallel
printer if one is connected.

For further information contact Dick
Smith Electronics Pty Ltd, PO Box 321,
North Ryde, 2113. Telephone (02) 888
3200.

106 ELECTRONICS Australia, June 1986
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=iy =
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yoheok duplex first
s 3., S
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call chirout yaid screen as well if 172 duplsex:
1.4 c,s rput char in corrsect register for list eoutins
g a2, tpntflg)
e .
call ﬁ::listi
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)
yvget a character from the board
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;
;This voutine is time critical and as i took, be 2 lomg time to gt it right,
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} .
inchre! call de 13z jwait for 1/2 bBit time, half way thru start Rit
czall e 1300 yaod 1 bit time, half way threu data bit @
14 a2, tdbits? yget data bit valus
sub rea? yremove ascili offset, © for 2 bits 7 for 7
1d =, 3 yamd put the calculated data bit valus in =
1d b, & ymust always do 2 shifts to get bit @ corrsct
1d c, L yaccumulats ar our serial bit stream
incherl: 1d a, b rcheck o last loop
cp 1 yare we nearly finished (we are if seven bits?
al yno—ooint 1o nues
1d a,e yses 1f 7 oor 2 data bits reculred
cp = ;if =5, 8 bits are neseded and one further loop
inr =z, inchr3
iv ifimish up if seven
;
p il 1 1= P | yget the entersd bit
ard rmask of f invalid bits
op i ymask on oour accumulated value
1d c, & yand save 1t here ~
Sl € vard shift it into the next bit gosition
call ydslay ons Z0e bawd bHit tims
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Another VZ200 RTTY Sysiem

Lioyd Butler VK5BR

18 Ottawa Avenue, Panorama, S.A. 5041.

Generation of RTTY tones and BAUD rate clock can be controlled from
the keyboard using a programmable interval timer. Experimental
hardware and associated computer programme have been developed
incorporating such a system for RTTY on the VZ200.

Armed with no previous expeiencein RTTY, the
writer set out to adapt a VZ200 computer for the
purpose. Had the ETI-Dick Smith kit been
available at the time, the project might never have
been started and purchase of a kit might have
been the way to go. Notwithstanding this, the
project was proceeded with, to an operational
state, using a number of different ideas which
could well be of interest to others experimenting
with the VZ200.

THE HAREWARE

The circuit of additional hardware, plugged into
the VZ200 memory expansion socket, is shown
in figure 1. Serial encoding and decoding of the
teletype signal is carried out by a communications
interface (8251 USART). The teletype programme
is stored in a 2732 4 K Byte EPROM.

An important difference, to that of the ETI
system, is the inclusion of an 8253 interval timer
which contains three independant programmable
16 bit counters. Two of these counters are used
to generate the two teletype tones divided down
from the computer clock. The third counter is
used to feed the USART and determine the BAUD
rate. The advantage of this system is that there are
no oscillators to adjust for correct frequency and
tones and BAUD rate are set to an accuracy,
determined by crystal control in the computer.
Furthermore, the tones and the BAUD rate are
underthe control of software and can be changed
for the computer keyboard.

The USART BAUD rate control clock is fed at
sixteen timesthe BAUD rate. (Note: Although one
times the BAUD rate can be used, errors result in
decoding if the BAUD rate is not exactly
synchronous to that used on the signal being
received.)

Output tones are square wave and these are
shaped to reduce harmonics by an RC filter
network.

THE PROGRAMME

The programme developed by the writer
provides selection of the following modes of
operation from the keyboard —

1 ASCll or BAUDOT codes

2 BAUD rates — 45.45, 50, 56.92, 74.2, 100, 110,
150, 300, and 600 H:z.

3 Tone pairs —

Mark-Hz SPACE-Hz
1275 1445
1275 1700
1275 2125
2125 2295
2125 2550
2125 2975

4 Two buffer stores, 1000 Bytes each.
5 Message resident in programme.
CQ de VKSBR
RYRYRY..
The quic
de VK3BR Lloyd

Page 10-AMATEUR RADIO, September 1985

6 Selection of split screen or normal screen.
(Split screen is used to load the buffer at the same
time as receiving. Normal screen allows full use
of the screen for receive only).

7 Clear screen control.

8 Reverse receive BAUDOT letters/figures.
(This is useful if a letter/figure switch character is
lost or one is interpreted when it shouldn't be.
Sometimes a whole line can be lost when this
happens unless reverse is operated).

Included in the programme is automatic
insertion of carriage return and line feed at the
first space after cach and every 50 characters. This
is a good feature to prevent printers running over
the end stop and over-riding the necessity to put
in CRLF when required. Sending BAUDOT,
letter/figure control is also initiated on the
character after each space, independant of any
control put in because of a letter/figure change.
This reduces the error to one word in the event
of a wrong change in decoding at the receive end.

The programme resides in an EPROM  at
memory locations COO3H to CDOAH. RAM
space utilised in 800011 to 8900H. The RTTY
programme is initiated from the basic monitor with
two POKE statements and an X= USR (x). Return
to basic monitor can be carried out at any time
with simple commands irom the keyboard.

The programme is wrilten in instructions
suitable for 8080/8085 or Z80 processors, but is
dedicated to the VZ200 in that it calls in the
resident VZ200 keyboard, character print and
beep routines.

DECODING

From the point of view of reducing component
parts, a phase locked loop system (such as the XR
2211 circuit) is the simplest way to go. On the
other hand, all the experts say, that in the presence
of noise, better performance is achieved with a
filter type system and essential for reception on
the HF bands.

Many circuits have been published for both
types of decoders and since the decoder design
has no bearing on the computer hardware and
software design, further comment will be avoided
on design. At this point it must be pointed out that
it would be a fairly complex decoder which could
cope with all the BAUD rates and tone
combinations available for transmission from this
computer system. These were selected from
standards recommended in Amateur Radio last
year, and were all included just in case they were
required. It is unlikely that other than 45 or 50
BAUDS and 2kHz tones will get used on the
experimental unit assembled and at present it is
being operated with a 2kHz type filter system
which will accept up to 100 BAUDS.
ASSEMBLY

The VZ200 attachment was made up using a
general purpose printed circuit card, suitable

)2 1o-n.

socket fitted and hard wired. For the present, the
attachment is unshielded and causes some
interference to radio receivers. Fitting of a metal
enclosure is a job still to be tackled. What is really
needed is some industrious person to layout the
printed circuit card and design an appropriate
housing.

SUMMARY

A RTTY system for the VZ200 computer has
been developed as an experimental exercise.
Transmission tones and BAUD rate clock are
generated from the computer clock. The
programme is operational but no action has been
laken to lay out an easily assembled printed circuit
card and shielded enclosure.

The programme has not been included as it is
3338 Bytes of machine language. Those who
contemplate construction many consult the writer
about copying the programme. AR

I LIKE AMATEUR RADIO

I like amateur radio;
| really think it's fine
That Il still be a YL
If 1 live to ninety-nine.

I like amateur radio,

And getting on the air,

Making friends around the world
And contacts everywhere.

You can talk to Ltapps in Lapland,
Nepalese in Katmandu,

Malays in Kuala Lumpar,

Or Peruvians in Peru.

You can talk to dukes and dustmen,
Or communicate in Morse,
Experiment with ATV,

And RTTY of course.

Put together bits and pieces,
(Though at first the prospect balks;)
A diode here, condenser there,
And — listen to that — it talks;

Cxperiment with aerials,
It looks real good on paper;
But getting that lot in the air
Is quite another caper;

You can enter in a contest,

Cather points for an award,

Join a DX net, or ““ragchew”’,

One thing's sure, you're never bored.

Yes, | like amateur radio,

And all the friendly sounds,

Removed from all the trouble and strife
With which this world abounds.

It’s a satisfying hobby,

It will certainly do me;

Ll they write beside my name the words
“"Became a silent key.” joy COLI.lS.VKZEBX_J
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 MORSE CODE

A previous article described an adaptor to operate RTTY on the VZ200 computer.

The adapter has now been modified to include Morse code.

Expansion of the programme resident in the
EPROM and minor changes to the wiring, have
expanded the VZ200 RTTY adaptor to include
encoding and decoding of Morse code. Morse
speed can be varied over a range of
approximately five to 35 words per minute.
Resident messages, buffer storage and split
screen operation, all used on RTTY, are also
available for Morse operation.

HARDWARE CHANGES

Tointerface for Morse code, the 8251 USART
functions DSR and DTR are used as one bit
input and output ports respectively. DSR is
simply wired in parallel with the existing data
input (RXD). DTR is wired via a spare gate
(VB-2), which is used to key the tone output
from gate (U5-3). The circuit changes are
illustrated in Figure 1.

For Morse code, the output tone is set at
2125Hz by the software and this can be used to
feed the speech input of a transmitter. In a
single side-band transmitter, CW transmission
(A1) is generated and on a transmitter where
carrier is not suppressed, MCM transmission
(A2 or F2) is generated. Of course the latter is
only permissible above 52MHz.

MORSE FORMAT
Morse format is based on the following:

Dash = three dots length

Space between dot or dash elements = one
dot length

Space between characters = three dots length
Space between words = seven dots length

Speed is controlled by a selection code of
one to eight and for the two lowest speeds
(below 10 WPM), the spacing is increased to
the following:

Space between characters = five dots length
Space between words = 13 dots length

There are a number of special Morse charac-
ters which are not available on the keyboard
and not available as printed characters. These
have been equated to available characters as
follows:

Error = asterisk (*)

Double dash = dash (—)

Wait = plus (+)

Start of message = less than (<)
End of message = equals (=)
End of work = at (@)

Error is transmitted as six dots, instead of the
standard eight, because six elements per
Morse character is the maximum the system
can process.

Morse characters are generated from a look-
up table, one byte per character. Bits two to

Lloyd Butler VKSBR

18 Ottawa Avenue, Panorama, SA. 5041

seven are used to store the individual elements
of a character, zero representing no element or
a dot and one representing a dash. El¢inents
are justified left, with the last element sent,
always in bit seven. The numeric value forined
by this is added to the number of elements in
the character and the sum is the value stored in
the look-up table. For up to five elemnent
characters, it is an easy matter to extract the
number of elements from bits zero to two and
the dots and dashes elements from bits three
to seven. For six element characters, there is
an overlap on bit 2 and summing causes Dbit
carry on four of these (parenthesis, comma,
colon, and semi-colon). To detect these is a bit
tricky. The logic is to look for a one in either bits
four or five and binary 010 in bits zero to two. If
thislogicis satisfied, the number of elements is
assumed to be six and six is subtracted frum
the byte value to obtain the element format in
bits two to seven.

Some examples of look-up table coding are
shown in Figure 2.

OPERATION

Morse can be sent on line, direct from the
keyboard and characters are encoded at the
selected speed by the software. In this method
of operation, character and word spacing are

RTTY 4 4K7
TONES FROM —4— -
I{:ITEQ.{AL 4T -+0l 015K TTY/Morse
(NAE :
Cilas ito o . , TONE OUTPOT
MORSE ) ' | %)
:z 1 WIRED IN
E CIRCOIT CHANGES FOR MORSE.
+Sv | m/> Reverse
DecodéER B—o0
TTY / MORSE
iz w9
U TID RESET RYD DSR DTR
vd oV ¥
USART 8725\ ov

Figure 1 — Additions to the Circuit for Morse.
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Figure 2 — Examples of Table Coding for
Morse.

MORSE CODE BINARY VALUE (BIT No) il Hﬁ)é
76543210
LetterB—... 00010100 14
code 4 elements
lnterrogatlon ) Q0110000 30
) ) code
+110 6
6 elements
=00110110 36
Comma (;) 11001100 cle
iy e D —————
code
+110 6
6 elements
=11010010 D2
A2
Carry of Bit 2 into Bits
3&4

determined by the time taken to move from one
key to the next and, it seems to the writer, that a
lot of practice would be needed to control the
spacingcorrectly.

Morse is better sent by releasing the mess-
age from a pre-loaded buffer so that character
and word spacing is accurately controlled by
the computer. Using this method of operation,
when communicating with another station, it is
necessary to load the buffer at the same time
as the other station is being received. This is

common practice with RTTY operators using
computers with split screen displays.

For RTTY, characters are encoded and
decoded by the 8251 USART and the device is
addressed by the computer for a very small
proportion of the time. The rest of the time is
available for other purposes including access-

ing the keyboard and loading the buffer, hence
there is no problem in preparing the signal for
transmission whilst the received signal is being
decoded.

For Morse code, characters are encoded and
decoded by timing loops called in by the main
programme routine and while this is going on,
access to the keyboard to load the buffer is
denied. The obvious answer to the problem is
to access the keyboard via an interrupt, how-
ever to make things difficult, the Z80 interrupt
is already used by the VZ200 operating sys-
tem. This calls an interrupt every 20 milli-
seconds on video vertical retrace.

Steve Onley described a method to make
use of this 20 milli-second interrupt in Elec-
tronics Today International (ETI), May -1985.
Your own interrupt is placed in series with that
of the operating system so that it too can
interrupt the main programme loop every 20
milli-seconds. The method described has been
adopted for accessing the keyboard and load-
ing the buffer in Morse operation.

Owing to peculiarities of the VZ200 system,
keyboard access using this interrupt inhibits
repetitive generation of a character, that is, you
have to press the key each time a character is
to be generated. This is not such a bad thing as
it stops generation of more than one character
if the key is accidentally pressed too long. The
reason for the peculiarity is not clear as we do
not have access to information on the VZ200
operating system.

The interrupt system works very well for
loading the buffer, but a problem was found in
attempting to generate Morse characters this
way in real time. Because of the peculiarity
discussed, a key pressed too soon, before the
previous character is finished being
transmitted, fails to generate a character and
locks in this condition until the key is released
and pressed again at the end of the previous
character. Because of this problem, the inter-
rupt is only used for loading the buffer and in all

other modes of operation, the keyboard is
accessed from the main programme loop.
Using this method of access, the key can be
kept pressed and the new character is sent,
following a three dot length space, at the end of
the previous character.

MEMORY

The combined RTTY and Morse programme
package fully fills the 4k byte EPROM. A
certain amount of programme trimming and re-
arrangement had to be carried out to fit it in.
The programme is loaded in memory COO3H
to CFF9H. RAM space used is 8000H to
8900H.

Based on information given by Jim Rowe in
ETI, July 1985, the memory allocation should
be suitable for both the VZ300 and VZ200
computers. A VZ300 has not been available to
check it out, but the adaptor is expected to also
work on the VZ300. There appears to be a
change in clock frequency in the VZ300 from
3.580 to 3.540MHz. This will cause a shift in
Baud rate and tone frequencies, but insuf-
ficient to be of significance.

CONCLUSION

The unit works very well on both RTTY and
Morse code. The Morse decodes over a wide
tolerance in reference to the speed selected.
The writer was surprised how well it manages
to decode hand sent Morse in which timing is
not precisely defined. Noise interference is
reduced by feeding the input signal via the
RTTY decoder filters, but it does not perform
as well as the human ear in separating Morse
from noise. No doubt this could be improved if
frequency shift keying were used.

Morse sent from the buffer sounds copper-
plate, as one would expect fully controlled by
the computer. On line from the keyboard, the
writer found it difficult to maintain constant
character spacing, but this is probably a matter
of practice on the keyboard.
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MODIFYING THE VZ200
16K EXPANSION

This article describes a method of remapping a DSE VZ200
16K RAM expansion module preventing overlap of memory
space when used on a VZ300. The cost is limited to the price
of one integrated circuit chip plus a single-pole double-throw
switch if dual VZ200/300 compatibility is desired. The
modification is fitted inside the expansion module case.

MANY OF YOU who have updated to the
new version VZ300 must be disappointed to
realise that although the VZ300 comes with
much more internal RAM as standard (18K
as against 8K for the VZ200), use of your
old VZ200 16K expansion module on the
VZ300 only results in the same total
memory as that which was available on the
older VZ200 with the expansion module
plugged in.

72 — ETI February 1986

The reason for this becomes clear when a
comparison is made between the memory
maps of the VZ200 and the VZ300 as shown
in Figure 1. If a VZ200 16K expansion mod-
ule is plugged into a VZ300, about 10K of
the expansion RAM overlaps memory
space already provided to the VZ300 inter-
nally. This results in only 6144 bytes of extra
memory. In order to make proper use of the
expansion memory space, the start of the

lefB_

ODULE FOR THE

Steve Olney

VZ200 expansion module needs to be
moved or remapped to the end of the
VZ300 internal memory instead of some-
where in the middle. For more details on
the memory map of the VZ200 and VZ300,
refer to Jim Rowe’s informative article on
the VZ300, ETI July 198S.

The object of this article is to provide in-
formation sufficient to modify a VZ200 16K
expansion module to be used on both your
VZ200 as well as your new VZ300.

Before proceeding there are a few words
of advice for those wishing to undertake the
modification:

1. Because you are modifying an existing
working unit, this project is intended for
those with reasonable soldering skills and at
least some experience with digital compo-
nents. If you are unsure, enlist the aid of
someone capable (and willing) to carry out
the modification.

2. Remember, modification to your mod-
ule will render the module warranty void,
although I expect most modules would be
out of warranty anyway.

3. The modification details provided are
for printed circuit boards identified by the
700352 F* designation. If you find a differ-
ent number near where the seven ICs are lo-
cated, then be careful to ensure that all me-
chanical details supplied here agree with
your board. If they don’t, I advise you not
to proceed unless you have sufficient knowl-
edge to adapt the circuit for that board.

The circuit

Modifying the address decoding logic to
remap the expansion RAM only requires
two extra AND gates, so half a 74LS08 IC is
all that is really needed, but I used NAND
gates. The reason for this is that quite often,
when a design is completed, extra input sig-
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Figure 1. The memory maps for the VZ-200 and VZ-300. Note how their
internal and expansion RAMSs cover different address ranges. Figure 2. Address decoding map.

nals or controls are required. Because
NAND or NOR gates can be configured to
implement all of the basic logic functions,
they are often used in at least some part
of a circuit — even when that part could be
more efficiently designed with other logic
units. This is done with the view that if
modification is required, then spare NAND
or NOR gates allow some flexibility.

To further illustrate this point, it oc-
curred to me, after working out the circuit,
that it might be useful to have a block of
RAM separated completely from the con-
tiguous internal RAM for such purposes as
having a reserved area of memory for run-
ning machine code programs, or imple-
menting a printer buffer in RAM under
software control. To do this the 16K RAM
pack could be remapped to extend from
CO00H to the top of addressable memory,
FFFFH. This would result in a 2K byte gap
(for the VZ300 only) between the end of in-
ternal memory and the start of the expan-
sion memory. When the BASIC interpreter
seeks the top of memory, it is unable to
jump this gap and so the top of memory
pointers are set to the end of internal
-memory. This creates a reserved 16K block
of RAM from COO0OH to FFFFH. That is,
the top of memory pointers in BASIC are
set to the same values as for a VZ without
expansion module. This would still mean, of
course, 18K for the VZ300, but only 8K for
the VZ200. If the original circuit was imple-
mented with AND gates the circuit would
have to be re-designed. However, because
NAND gates are being used, one of the par-
alleled inputs of one NAND gate can simply
be switched to implement this change. This
is shown in Figure 3.

VZ200

V2300

[ 17
Swi
[
A12 1
A3 s :
At ~
[ |
5
i -—
A1 g
e —

EXTRA MODIFICATION iC000-FFFF) OPTIONAL

45V ———
COQ0-FFFF

3 Figure 3. Modification details.

The decoding logic

‘Those who are not curious about the
decoding logic details can skip this section
and go straight on to the modifications.

To work out the new decoding required,
a graphical method was used. By looking at
Figure 2, we can see that A14 = 1 (address
line 14 = 1) covers from CO00H to FFFFH
(49152 to 65535 decimal). However, this is
2K bytes too high; the top 2K bytes need to
be disabled, and 2K bytes added to the bot-
tom, in order to enable a block extending
from B8OOH to F7FFH (47104 to 63487
decimal). That is, from the end of the

VZ300 internal memory on up. It might be
noted that from F800H to FFFFH (where
the memory should not be enabled) A13,
A12 and A1l are = 1. Also from B8OOH to
CO00H (where the memory should be en-
abled) A13, Al12 and All are again = 1.
The only difference is that A14 = 1 in the
first case, and = 0 in the second case. In
other words, the memory should be enabled
when Al4 = 1 or when A13 and Al12 and
All all = 1, except when they all (Al4-
All) = ‘I’ at the same time. In logical
shorthand this is written as:

Al4 @ (A130A120A11)
ETI February 1986 — 73
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where ‘@’ is the sign for the logical XOR
function, and ‘®’ is the sign for the logical
AND function.

Looking at the original circuit (Figure 3)
it can be seen that the XOR function is
available with A14 already connected (pin 2
U15), so if the A13®@A12@ A1l signal is con-
nected to the other input (U15 pin 1) then
the required memory enable signal is avail-
able on U15 pin 3. The required input is
supplied to U15 pin 1 by the four NAND
gates of the added 74LS00 IC.

Modification steps

The following steps are the hardware
modifications that need to be carried out to
effect the change to the expansion module.

Turn over the module to find a sticker
with the number 8 on it. This (apparently)
indicates that the module is configured to
expand on 8K VZ200.

Remove the six screws from the bottom
of the case and gently separate the top of
the case by means of a flat bladed screw-
driver. Do this at the connector end of the
module first, as there is a tendency for the
cover to jam if it is pulled off at an angle.
This will reveal a pc board to which a metal
shield is attached by six soldered tabs.

Use solder wick or a solder sucker to re-
move as much solder as possible from the
six tabs holding the metal shield in place,
gently freeing the tabs from the board one at
a time. Remove the metal shield.

At this point the component side of the
board is visible with the physical layout as
shown in Figure 4. Check to see that the
board is marked with the 700532F designa-
tion. Hold the board with the component
side towards you and the seven ICs at the
top, and the discrete components (diodes,
transistors etc) at the bottom (as in Figure
4). The middle IC of the seven ICs should
be a 74L.S86 or a 74L.S266. In either case the
modifications are the same.

Find the track on the component side of
the board which runs from pin 3 on the
7418232 to between pins 12 and 13 on the
74LS86/266 and cut it carefully with a sharp
knife as in Figure 5.

Decide where to mount the SPDT
change-over switch. I soldered a right angle
pcb mounting type to the board itself (see
Figure 4). You will probably need to
shorten the terminal legs of the switch first
and make sure the switch will not foul the
metal shield when it is re-fitted. Another ar-
rangement would be to mount the switch
through a hole drilled in the top part of the
plastic case. This is satisfactory providing
the switch protruding out does not foul the
printer or joystick interface plugged in next
to it.

Using multi-strand insulated wire (wire
stripped from rainbow ribbon cable is excel-
lent) connect the centre (or common) termi-
nal of the change-over switch to pin 1 of the

74 — ETI February 1986

74LS86/266

PCB RIGHT-ANGLE MOUNTING
SWITCH (SPDT)

'E)/SOLDEH

700352F

74L157

TALS86

T

S

oo
T4LS123

METAL SHIELD

OOO

oo

Figure 4. Component-side view.

74LS86/266, then connect pin 3 of the
74LS32 to one side of the switch (this posi-
tion will seléect normal VZ200 operation).

Carefully bend all the pins except pins
1,2,7,12 and 14 on the 74LS00 at right
angles to their original positions and care-
fully solder ‘piggy-back’ style pins 1,2,7,12
and 14 of the 74LS00 to pins 1,2,7,12 and
14, respectively, of the 74LS32.

Join pins 3, 4 and 5 on the 74LS00 to-
gether and solder them. Also join pins 9,10
and 11 together and solder: Join pin 6 to pin
13 using flexible multi-strand wire, then join
pin 8 of the 74LS00 to the remaining side of
the switch to give the VZ300 mode.

Testing
That completes the hardware modifica-
tion and the module is now ready for testing
in your VZ300. Go over the modification
carefully, making sure the wiring is correct
and look out for solder bridges. With the
power off, plug in the modified module,
switch to VZ200 mode, and turn on the
power to the computer. Type in the follow-
ing
PRINT PEEK (30897) +
256*PEEK (30898) <RETURN>

If everything is OK, the response should be
53247

Now switch off the power to the comput-
er, switch to the VZ300 mode and then
switch the power back on. Type in the
above line again. This time the response
should be

63487

If any of the above two responses are not
obtained, then switch off immediately, and
re-check the modification looking for wiring
mistakes or solder bridges.

By comparing these two responses with

?oF 3.

PIGGY-BACK 74LS00 HERE
(CONNECT ONLY PINS 1,2, 7, 12
AND 14 TO 74LS32}

Figure 5. A closer view of the component side
and directions.

the response obtained without an expansion

module plugged into the VZ300, it can be

seen that the modification enables all 16K

(16384) bytes of the expansion memory in-

stead of only 6K (6166) bytes of the stand-

ard VZ200 module. That is:

e top of memory VZ300 alone = 47103;

e top of memory VZ300 + unmodified
module = 53247 (6144 bytes extra);

® top of memory VZ300 + modified mod-

ule = 63487 (16384 bytes extra).

Extra modifications

Before the module is re-assembled, an
extra modification can be made, as men-
tioned earlier. This is to remap the expan-
sion module to the top of addressable
memory for reasons outlined before. This
involves adding an extra change-over switch
as shown in Figure 3.

Note that any of the switch connection
positions can be replaced by direct wiring if
operation in that mode is permanently
required.

Happy Hacking!!! Y
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Matthew Bennets of Corowa
NSW, sent us this circuit de-
signed to allow speech process-
ing from the VZ200 computer.
You could adapt the idea to any
computer where you can control
seven address and seven data
lines, plus two control lines.
Centrepiece of the circuit is

the Radio Shack SPO 256A AL2
monolithic speech processor.
An application manual is sup-
plied with the chip which will
give full details of addressing the
words available on the chip. Mr
Bennets has provided interface
circuitry such that an address of
FFH is required on the port,

with the R/W and IORQ both
logic ‘0’ in order to access it.
SDY (active low) is only active
when speech is being output
from pin 24. To input data into
the chip the ALD pin must be
active.

Output from the chip is taken
from pin 24 to a low pass filter

that removes the high trequency
components from the output. It
is then sent to an amplifier built
around an op-amp.
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SUPER Il V2200
MODIFICATION

Matthew Sorell

The VZ200 computer was one of thé earliest of the really
cheap, low performance computers on the market and as
such it gained a loyal following. Over time, however, it's
started to look a little too down-market. Its memory is
ridiculously small, its keyboard is horrible and it lacks a
number of features other computer users take for granted.

THERE ARE TWO solutions to this prob-
lem. One is to throw it away and buy a
Microbee. The other is to be a bit more ad-
venturous and see what can be done with
the old carcass. In this project we show you
how to increase the memory, fit a new key-
board, make it run faster, upgrade the
power supply and provide a reset facility.
You may carry out any or all of these modi-
fications, as time, experience and inclina-
tion allow. It’s called the Super II, for want
of a better name.
Keyboard

The keyboard used in the prototype was a
Digitran Golden Touch keyboard from
Dick Smith. It was dirt cheap, as the keys
had been coated with solder mask. Having
cleaned and tinned the connections, it was

as good as new. Another suitable keyboard

is the Microbee.

If a numeric keypad is available, then this
too can be connected, by means of the extra
switches in parallel with the ones on the
keyboard. On the prototype, the keypad in-
cluded the digits O to 9, a period (.) and a
RETURN key. If switches are not marked
correctly, (eg, with graphic symbols), then
these can be simply re-marked.

To start, remove any interface board
from the keyboard. If the keys are a part of
this board simply disable the interface cir-
cuit by cutting any tracks to it. By cutting
tracks (on a pcb-based keyboard) and link-
ing keys together, arrange the keys to form
the matrix shown in Figure 1. With a key-
board using separate keys (eg, the Micro-
bee), simply use wires to hook the keys to-
gether.

Extra keys, such as SHIFT-LOCK, LINE
FEED or ESCAPE, should be left uncon-

nected or removed if possible, On the
prototype, only 58 of the 101 keys were
used, the rest were removed and the holes
covered with black insulation tape.
Additional keys such as a numeric key-
ad, can be wired in parallel with the key
they correspond to. Shift keys should be
wired in parallel.
Most keys will not be correctly marked
for the VZ200. If this is the case, use Liquid
Paper or similar to cover over the incorrect
mark, and also over blank areas where a
marking is required. Mark the key required
by using a black pen or thin permanent
texta.

If the keyboard is for the VZ200, then in-
vert the colours or the graphics symbols on
the keys (ie, black to white or vice versa).
On the VZ300, the symbols have been cor-
rected to the BASIC ROM. The colours can
be marked on the keys 1 to 8 using the ap-
propriate coloured permanent marker.

Control keys can be marked. On the
prototype, only the control words for keys 1
to 8 were marked (ie, CSAVE/ CLOAD/

* CRUN/ VERIFY/ LIST/ RUN/ END/ NEW). In

addition, cursor control arrows, INSERT,
RUBOUT, BREAK and INVERSE should be
marked. Other keys may be marked, de-
pending on your requirements.

When all the marking is complete, gently
wipe each key with clear nail-polish. This
protects the marking from being rubbed off,
and provides a nice, silky finish to each key,
if it is applied correctly!

Now that the keyboard is to your satisfac-
tion, decide on the connector to be used.
The prototype used a 16-pin DIP plug and a
16-pin IC socket. This is reasonably flat,
and so can be mounted on the underside of
the computer, but the IC socket is ex-
tremely hard to keep secure. Alternatively,
a 15-pin D-connector can be mounted on
the top of the computer (making sure it will
fit when the lid is closed!), without the
power supply connections.

Open the computer by removing the six
back screws. Remove the four screws hold-
ing down the main pcb. Locate the 16 con-
nections to the keyboard. Solder a wire on
the track side of the pcb to each pad (see
Figure 2). If +5V is required rather than the
LED power signal, this can be obtained
nearby. If no power indicator is required,
the last two pads can be left without the
extra wires. .

Wire these new wires to the connector as
shown in Figure 2. If a 16-pin DIP socket is
used, cut a hole to suit in the bottom of the
case, and use whatever you can to keep it
there (Araldite, silicone rubber, plastic ce-
ment, etc). A 15-pin D connector can be
mounted on the top of the case behind the
“200” in the insignia. Make sure that the
wire used is long enough, so that the case
can be closed easily. In order to minimise
wear, silicone rubber was smeared over the
connections. »
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Make up a cable from the keyboard, con-
necting the signals as shown in Figure 1 (ie,
DO0-D5 and A0-A7) to a suitable 15- or 16-
pin connector. An LED may be connected
across the power and OV signals, if a 16-pin
connector is used and these signals have
been wired in place intemnally. The power
signal, if replaced with +5V, may be used as
desired.

Check your wiring. When everything ap-
pears to be correct, reassemble the comput-
er, plug in the power and the video plugs
only, and turn on. If the computer gives the
correct sign on message, then all is well.
Check that all the keys on the normal key-
board function correctly, then plug in the
new keyboard.

If everything has been wired properly,
then the new keyboard should work. If the
machine crashed when power was applied,
reopen the box and look for both short and
open circuits on the pcb. A multimeter is
handy here. If the keyboard does not work,
check your wiring.

You now have a keyboard to your
satisfaction!

Memory

The new memory board replaces the
standard 6K of the VZ200 with 34K of static
RAM.

The design is relatively simple, using only
five random access memories and an ad-
dress decoder IC. This is because of the use
of high density static RAMs which require
almost no interfacing (unlike dynamic
RAM, which requires multiplexed address
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lines plus refreshing) and are thus extremely
easy to use. Two types are used: one 6116
2K RAM and four 6264 8K RAMs.

The- pcb is single-sided and uses links in
order to lower the cost. The board plugs in
where the original board was fitted. Unfor-

. tunately, as sockets are used (the cost of the

ICs makes this necessary), there is no room
for the rf shield, however, I have found that
there is no perceptible difference in the
noise levels radiated by both shielded and
unshielded computers. ,

34K is the maximum addressable RAM
space in the VZ200 memory map. The ex-
panded map looks like this:

0000-1FFFF: BASIX ROM 0

2000-3FFF: BASIC ROM 1

4000-67FF: reserved for ROM (eg
DOS/RTTY etc)

6800-6FFF: input/output latch

7000-77FF: video RAM

*7800-7FFF: 2K user RAM (6116)

*8000-9FFF: 8K user RAM (6264)

*A000-BFFF: 8K user RAM (6264)

*C000-DFFF: 8K user RAM (6264)

*E000-FFFF: 8K user RAM (6264)

All peripherals are compatible with this
set-up (except, of course, for memory ex-
pansion modules).

To begin check that the pcb has been
drilled correctly and that there are no short
or open circuits (a lens is handy). Solder in
the eight links first. It is a good idea to use
single-strand insulated wire, as some wires
come very close to other contacts.

Now solder in the two 15-pin Utilux
plugs. These require Imm holes instead of
the 0.8mm holes elsewhere. Then solder in
the six IC sockets which are crammed to-
gether rather tightly in order to reduce
board size, so be careful. The bypass capaci-
tors should now be inserted. Take care with
C1, the electrolytic. Check the board and
put it aside (no ICs yet!).

Attack the VZ200. Remove the six back
screws, lift the lid carefully (the keyboard
will still be connected) and remove the four
screws holding down the pcb. Desolder the
main switch and the speaker (note the
wires), and desolder the four lugs of the rf
shield from the earth tracks. On the top, re-
move any braid to the rf shield then remove
the shield.-Behold! The RAM board is vis-
ible. Cut the short cables leading to-the
RAM board from the main pcb, remove the
insulation and desolder each wire.

The contacts must be cleaned so that the
connector can be inserted. I used a solder
sucker, desoldering braid and a needle to
clear the holes. Be careful! Overheating
does wonders to the main pcb. If you lift
any track, put in a link to replace it.

Insert the two 15-pin Utilux sockets to
the main pcb. Check for lifted tracks. At the
moment the computer will not work. In case
anything goes wrong, it is a good idea to fitp
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Utilux connectors to the 6K RAM board for
testing. To do this the holes must be wi-
dened to Imm. If you do this, now is a good
time to check that the computer still works
by plugging in the 6K board, reconnecting
the power and the speaker and turning on.
If the normal message appears, then pro-
ceed, otherwise check the main pcb for
short and open circuits (a lens and/or a mul-
timeter is handy) and good luck!

If all is well, insert the ICs into the new
RAM board making sure they are inserted
correctly then plug the board into the sock-
et, making sure that all pins are in the right
place. The board will not fit flatly into the

socket because two RAMs get in the way, .

however the contacts are satisfactory.

Apply power. If the message appears (it
will take longer than normal), then all is
well. If not, check everything. Once again,
good luck!

Once everything is working, screw down"

the main pcb and replace the back of the
box. Test once more. Your VZ200 has 36K
of RAM (including video RAM) . . . more
than ‘most home computers on the market!

Some other modifications
1. If the video signal wavers, then correct
the clock speed by adjusting the variable
" capacitor by the 74LS04 on the main pcb.
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(See Figure 3 for the VCZ200 location. In

the VZ300, the variable capacitor is located
inside an rf shield to the right of the CPU.

. In both cases, a hole has been punched in

the f shield for access.)

2. The CPU can run at 4. 433MH2 by lift-
ing pin 6 of the Z80A CPU and adding the
clock circuit shown in Figure 4. The switch
can be mounted on the top of the box. The
speed change will affect tape operation, as
this is controlled by the CPU. However,
disk. operations are unaffected and most
programs will run somewhat faster. Do not
change over the switch, however, unless the

WAIT switch (see below) is depressed sim-
ultaneously, or no power ig applied. The .

230 does not like its clock signal to be inter-
fered with!

4+ of ¢,

3 WAIT Prov:dmg that no dynamic
RAM is used (apologies to VZ300 and com-
mercial RAM module users as these de-
pend on the CPU for refresh signals), a
pushbuttort.between pin 24 of the:Z80 and
grouncl will'cause the CPU to halt while the
key is depressed. Not only will this help the
speed change circuit above, but the
can be stopped at any time (even at a critical
stage in a game!) without affecting the soft- -

“ware (except that dynamic RAM will clear).

4. RESET. Locate the 10nF capacitor on
the 74LS04 (see Figure 3; this is the same IC
‘as is used for the clock signal). Connect a
pushbutton across this capacitor. ‘When the

_button is depressed, the capacitor will dis-

charge, causing’a reset signal on the CPU.
.This has the advantage of resetting without
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losing the memory, although all the pro-
gram pointers will need to be adjusted. It is
also somewhat kinder to the computer than
turning off and .on again.. . .

. 5. Power supply. I have found that the

powcr supply runs far too hot for my liking.
Therefore, I mounted a 78H0S on a heat-
sink on the top right of the case, removed
. the present 7805 and heatsink, and wired
the 78HO0S in its place. Not only does the
computer now run cooler, it no longer packs
up when all my peripherals are connected!
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The memory board mounted upside down inside the VZ200 cass.
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Computer drive for the EA EPROM Programmer

The following is a modification to the
Free-standing EPROM Programmer
(EA, January 1982)) to enable it to be
driven from a Centronics printer port.
Included are program listings for the
VZ200/300 and TRS80 Models III and
IV. A printer interface is required for
the VZ200/300.

The hardware modifications are quite
simple and mainly involve connecting
the Centronics socket to the D0-D7 pins
on the EPROM socket and to the high
side of the program switch as shown in
Fig.1. In addition, the copper tracks at
pin 1 of IC5 and pins 1 and 2 of IC4
should be cut and a DPDT switch wired
across the breaks.

This new switch allows the EPROM
programmer to be switched to either ex-
ternal drive mode or to stand-alone
mode.

To operate with computer drive, set

the added switch to EXTERNAL, set -

switch S1 to WRITE, S2 to AUTO
INC., and S3 to PROGRAM READY.
Now load and run the program. You
will have to enter the start address for
data to be sent to the programmer and
enter the end address.

The program takes care of most user
mistakes. However, if data being sent to
the EPROM is long enough to cause
the address counter to reset while data
is still being sent, all data sent after

EPROM
SOCKET
20———————0
30— ——1-0
to————0
g 9
10——————1—0
wo———1L-0
0———1 o
b
HIGH SIDE
10 -o=0OFf PROGRAM
SWITCH

reset will be programmed into EPROM
address 000.

Rick Buhre,

Mackay, Qld.

Fick Euokie,
41 Mowsford =St .
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It provides a ‘‘clean” processed output signal
at TTL level, or a constant tone for feeding to
cassette or the cassette input of a personal
computer.

Many amateurs and SWLs have software
programs that enable them to copy Morse from
a communications receiver and display it on
their personal computer. There are many hard-
ware interface circuits for RTTY available to
constructors, but very few interfaces to copy
Morse. The writer has found that the simplest
interfaces are not satisfactory when trying to
copy Morse on a computer from the HF bands.
Any noise spikes present on the signal are
usually interpreted by the computer as dots
and the print-out contains mostly garbage.

When training, the human ear can copy
Morse code which is partly masked by noise,
interference from adjacent signals and fading.
The computer however, has not this level of
intelligence. One other area where the human
ear is superior to the computer is in the spacing
of the dots and dashes. If the correct spacing is
not maintained by a hand keyer the computer
will not be able to copy properly, irrespective of
this interface.

In principle, the function of this circuit is to
provide a sharp narrow band filter, followed by
an audio tone decoder. Although the filter will
provide good selectivity to interfering signals, it

is not sufficient for pulse-type noise which has
a relatively large bandwidth. Hence the signal
is further processed by applying it to a tone
decoder, integrator and comparator.

CIRCUIT DESCRIPTION
This interface consists of two parts:

1 A sharp audio filter
centred on
approximately 800 Hz. - =
2 Atonedecoderand
processor circuit.

The audio filter is composed of an input
buffer stage IC1, followed by a four stage active
filter, 1IC2, IC3. This filter gives very sharp
rejection to any signals either side of its centre
frequency. It is very useful when decoding a
signal very close to unwanted signals.

The output of the filter is then fed via a
resistive attenuator network to the input of the
Tone Decoder, IC4, on the second board. The
back-lo-back diodes ensure that the input
signal level is limited to 600 mV peak-to- peak.

The frequency of the Tone Decoder IC4, is
set precisely to the filter centre frequency by
F27, C19 and preset potentiometer. The output
of IC4 at pin 8, goes to logic 0 as soon as a 800
Hz signal is applied to its input, causing the
lock LED to light. However, the Tone Decoder
also responds to short interfering noise spikes

Arthur Forster VK2DKF
5 Hersey Street, Blaxland, NSW. 2774

This Morse interface circuit
can clean up noisy Morse
- signals copied from.a HF
B receiver.

that pass through the earlier filter. These
pulses are eliminated by the following circuit
consisting of IC5, IC86, IC7.

IC5 is configured as an integrator whose
time constant is determined by the control
current flowing via R35 into pin 7 and by
capacitor C23. This has the effect of eliminat-
ing short pulses. IC6 is a voltage follower to
prevent loading on integrating capacitor C23.
IC7 is configured as a comparator with a
threshold voltage of 2.5 volts.

The output from pin 6 of IC7 will be at TTL
level, going between 0 volts and +5 volts,
depending on whether a tone (dot, dash) is
present or not. This output can be used to
interface with the input port of a computer that
requires a TTL input.

The writer designed this interface for use
with a software program for the VZ200/300that
requires an audio tone input to the cassette
input of the computer. Therefore, IC8, an
NESSS timer, is configured as a square-wave
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IC6 calizo
I¢7 casiso
ICO Nesss
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€2 1F352
Ics LFiss
Ice s67

P 1]
ranes

L

Page 16 -AMATEUR RADIO,February 1987

IR /I—I"‘



ouUTeAUT

-,

Filter
Board.

|

Board Layout.

£0 M

one oscillator. The preceding stage switches
the tone on and off by switching the voltage on
pin 7 of the IC. The output level at pin 3 is
adjusted by R40, 41 to give the correct level
into the cassette input of the computer.

If an audio monitor point is required, it could
be taken from the output of IC8 but a better
point would be from pin 7 of IC2 in the CW filter.
The monitor signal could be buffered by a
simple IC audio amplifier as per Figure 3 and
brought out to a socket to drive a speaker or
headphones. The circuit is supplied from an
external 12 volt source that could be a DC plug-
pack. The +5 volts rail is derived from the +12
volts rail very simply by using a 78L05 low
power regulator transistor.

CONSTRUCTION
The circuit was laid out on two separate printed
circuit boards to ensure as much flexibility as
possible. The nature of the case housing the
circuitry is left to the discretion of the construc-
tor. The writer was able to mount the boards in
- the same case that contains a RTTY interface
and thus obtain a single compact modem that
can be used for CW as well as RTTY. Audio
input and computer output connection are by
way of miniature 3.5 mm jack sockets.

It is important to use close tolerance
resistors and capacitors in the feedback cir-
cuits around 1C2, IC3 of the CW filter. Prefer-
ably the capacitors could be checked using a
capacitance bridge. Signal leads between the
boards and the output sockets should be wired
in shielded cable.

As some of the ICs are FET devices, the
usual precautions against static damage
should be observed. They were mounted
directly on the printed board without sockets in
the prototype, with the usual precaution of
soldering the earth and supply pins first, using
a properly earthed soldering iron.

ALIGNMENT AND USE
There is only one adjustment to be made after
the unit has been constructed and the supply
voltages checked to see that it is functioning
correctly.
First check that the voltage on the input bias
pins of the ICs is approximately half the rail

voltage. Connect the audio input of the modem
to the headphone output socket of a HF
receiver and tune in a CW signal accurately so
that the "“Lock™ LED lights in sympathy with
the incoming CW signal. Reduce the receiver's
audio volume control to a level where the LED
just lights and adjust the preset “Lock’ poten-
tiometer for the minimum level of audio from
the receiver that still keeps the circuit in lock.
This will be the point where the tone decoder’s
frequency is adjusted to the centre point of the
CW filter.

Check that a tone of approximately 1 kHz is
being switched on and off at the output of IC8.

In use, it will be found that the circuit is quite
sensitive and the audio input should be kept
reasonably low so long as the decoder still
stays in lock, indicated by the lock LED lighting
at full intensity.

In operation, the circuit makes a surprising
difference when listening to noisy signals. It
could be used without a computer for monitor-
ing off-air signals under difficult reception
conditions.

MORSE SOFTWARE PROGRAM
The writer is using a machine code Morse
program written by Ross ZL1BNV, for the
VZ200/300 computer.

This program has such features as sending
and receiving with a speed rage of 1 to 99
WPM and split screen display. Input and output
is via the computer’s cassette 1/0 port.

PARTSLIST

RESISTORS: ¥2 watt 5 percent

R1 150 ohm
R2,4, 11,15, 18,21 2k2 ohm
R3,5,8,9,27 27k ohm
R6, 12, 23 56 ohm
R7 6k8 ohm
R10 68k ohm
R13, 16, 19, 22 (2 percent) 180k ohm
R14, 17, 20 (2 percent) 82k ohm
R24, 26, 28, 31, 32, 33, 34,

38, 39 4k7 ohm
R29 330 ohm
R30, 35 1M ohm
R25. 36 10k ohm
R37 680k ohm
R40 270 ohm
R41 47 ohm
R42 (preset pot) Sk ohm

KO mm

Copper Track Side.

Processor Board.
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16K Memory for VZ-300 Computer

This 16K expansion can be built for
considerably less than commercial ver-
sions. It comprises two 8K x 8 6264
CMOS static RAMs, a 74HC138 1-of-8
decoder and a 4008 4-bit adder.

IC3 and IC4 provide decoding of the
All to Al4 memory addresses to select
IC1 and IC2 via the CSl-bar chip select
inputs. The Y0 and Y1 outputs of IC3
ensure that when ICl is selected IC2 is
deselected and conversely, when IC2 is
selected IC1 is deselected. AlS is used
to select both IC1 and IC2 via the CS2
chip selects.

The MREQuest-bar line is used to
enable IC3 via the G2A-bar and G2B-
bar inputs.

Read and Write (RD-bar and WR-
bar) lines select the Write Enable-bar
(WE-bar) and Output Enable-bar (OE-
bar) of both IC1 and IC2.

Data lines DO to D7 connect to the
DO to D7 lines of both IC1 and IC2.
For the memory, A0 to A10 connect di-
rectly to the A0 to A10 lines of IC1 and
IC2, while All and Al2 connect via
IC4.

Construction can be wire wrap or on
Veroboard. A 44-way 2.54mm (0.1
inch) edge connector connects the

memory expansion to the VZ-300 com- °

puter. The connections for this bus are

shown.
$20

M Kosovich,
Midland, WA.
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Notes & Errata

VZ-300 MEMORY EXPANSION
(May 1987, CDI). Pins 2 and 4 of 1C4
should be tied low and pins 6 and 15
tied high: not 4 and 15 low, and 2 and 6
high, as indicated. Connecting the cir-

cuit as shown may cause damage to ei-
ther the static RAMS or the VZ-300.

ELECTRONICS Australia, August 1987
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VZ-300 expansion
problem

From your “Circuit & Design Ideas”
in the May issue I decided to make the
“16K memory add-on for the VZ-300
computer”. I thought it worth taking a
chance on, and at the worst I might not
be able to make it work. For it to kill
my computer was more than [ bar-
gained for. '

Your Notes & Errata in the August
issue say this might happen if the circuit
is constructed in the way shown. I have
changed the internal RAM chips (4116)
but the fault of garbage displayed did
not change. I realise that it s not your
usual policy but I would be very grate-
ful if you could comment, from advice

you may have received, as to which chip
or chips in the circuit are likely to have
been damaged by the addition of this
expansion. I hope you can help.
(W.E.P., Christchurch NZ)

® We haven’t had any further advice,
but from your description that the
unit now displays ‘“garbage”, it
sounds as if either the 6847 video
display controller chip (U15) or the
6116 video RAM (U7) may have been
damaged somehow. Or perhaps the
741.S245 bus buffer U14, if there was
a bus conflict. A remote possibility is
that the Z80A CPU itself has been
damaged. Sorry, but it's hard to offer
more help than these suggestions.

VZ 300 expansion

[ would like to respond to your reply
to W.E.P. (*VZ-300 Expansion Prob-
lem”, Information Centre, January
1988). I think you may be on the wrong
track in your advice.

The “garbage on the display” is a
familiar symptom to anyone who has
tried to build “add-ons™ to system-80s,
TRS-80 Model Is etc. I believe the VZ
series has similar ROMS.

The problem is that the scréen is ini-
tially cleared by the startup routine soft-
ware: there is no hardware clear-screen,
and until the startup routine has run,
the random contents of video RAM are
displayed. Hence the ‘“‘garbage on the
screen”.

[ have not seen the original circuit, so
[ don't know exactly what has hap-
pened. Things to check are:

(1) Are the ROMS still properly

‘seated in their sockets?

(2) Is there a possibility that there is
an address conflict between the new
RAM and either the video RAM or the
ROM. Perhaps try starting the com-
puter with all RAM removed?

(3) An easy thing to do is to short an
address or data line to ground or 5V, or
to one of the other bus lines.

In all these cases (and in all cases I
have seen) there is usually no *‘damage”
done, no blown chips or anything. You
just have to find out why the CPU is
not communicating correctly with the
ROM & video RAM, remove the faulty

Circuit idea.

Some months ago I built a 16k
memory expansion for my son’s VZ-
300, so far I have found it impossible to
get to run propertly. The fault seems to
be incorrrect memory addressing.

The circuit used came from your May
1987 “magazine, in the Circuit and De-
sign Ideas section.

Could you please tell me if any alter-

" nations or corrections were made to the

circuit you published. My son is hoping
to try and run Stan Blaster, which needs
the extra memory, and at present is not
pleased with a Dad who can’t build
things that work. (J.B., Nowra, NSW).
® Sorry J.B., but items published in
the Circuit and Design Ideas section
are presented “as is”, directly as sent
in by readers. As we note each
month, we’re not in a position to pro-
vide any further help with them.

140 ELECTRONICS Australia, October 198¢

connection, and everything works again.
(R.L., Downer, ACT)

e Thanks for the helpful advice, R.L.

174 ELECTRONICS Australia, January 1988
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A bad design?

The next correspondent raises quite a
few points in a letter that has a fairly
severe tone to it. The letter is in re-
sponse to a previous letter concerning
problems with a VZ-300 RAM expan-
sion circuit, presented as long ago as
May 1987 in our ‘Circuit and Design

I[deas’ section. Although the circuit in |

question is now somewhat dated, the
points raised are interesting. Here's the
letter, in reduced form.

The VZ-300 RAM expansion circuit
presented in the Circuit and Design Ideas
(EA May 1987) section has two glaring
faults. The first is that the Z80 CPU, as
used in the VZ-300 has TTL level output
voltages, that is, less than 0.8V (low)
and greater than 2.4V (high), whereas
the CMOS logic gates used in the circuit
have CMOS level inputs less than 1V
(low) and greater than 4V (high). Be-
cause of the incompatibility of the logic
families used, it is probable the circuit
will not operate correctly.

Secondly, the propagation delay of
300ns for the 4008 adder would be likely
to create problems, due to the access
time of the VZ-300.

Might I suggest thar when checking
computer circuits for feasibility, you
check particularly the following points.

1. Correct pinouts of ICs.

2. Correct Boolean logic.

3. Logic family compatibility.
4. Propagation delays.

Clearly, the third and fourth points
have been overlooked in the circuit, and
I doubt if the designer ever actually
tested his design or perhaps he got lucky
with a very fast 4008 in his prototype.

Might I also suggest that you request a

declaration from contributors stating that
they have tried the circuit presented to
save problems such as these. (M.S.,
Clarence Park A)

OK, the circuit referred to by M.S. is
now over two years old, and delving
back to it is not really going to prove
anything. The reason I have published
the letter is to be able to air the techni-
cal aspects of interfacing logic families,
and to answer the suggestions by the
correspondent on how we should check
circuits presented for our Circuit and
Design Ideas (CDI) section.

Examining various data books on the
subject, I have to agree with M.S. con-
cerning the likely incompatibility prob-
lems with interfacing a TTL-compatible
IC to a CMOS type. The problems will
arise when the TTL device goes high,
and it is usual to include a pull-up resis-
tor from the output to the SV rail to get
as high an output level from the TTL
device as possible.

However, my own experience has
demonstrated that most TTL compatible
ICs (such as the Z80) will produce an
unloaded output level of around 3.5V
when the output is high. Most CMOS
inputs will also recognise an input volt-
age of 2.5V or more as being a logic 1.
So while the data books state certain
limits, in practice one can often get
away with interfacing TTL directly to
CMOS. The simple answer is to add the
pull-up resistors, which can be any
value from 1k to 10k, although 2.2k is a
typical value.

Propagation delays are another vari-
able, and the times specified by manu-
facturers are always worst case. [t often
happens that CMOS ICs from one
manufacturer will have different speci-
fications to those from another, and
generalising is often very misleading.
For example, the Fairchild manual gives
a typical propagation delay for the 4008
(at SV) as 150ns, and 300ns as the maxi-
mum.

What [ am trying to say is that I be-
lieve the circuit referred to by M.S. has
every chance of working, although it
does break ‘good design’ rules. So if I
had applied the criteria suggested by
M.S., this circuit would have passed my
inspection, on the basis that I would not
be prepared to reject it as technically
inoperable because it breaks a few
rules.

Then again, how on earth would we
have the time to analyse all circuits pre-
sented by contributors for our CDI sec-
tion, using the criteria suggested by
M.S.? These circuits are presented with
the disclaimer that we have not tested
them - a sort of ‘buyer-beware’ clause.

Our main concern is whether the circuit
is likely to be of interest to other read-
ers. Sorry M.S., we cannot abide by
your suggestions as many excellent cir-
cuit ideas would never be printed.
Finally, I doubt if a signed declaration
by coatributors confirming that they
have. tested their circuit would solve

- anything. All the signing in the world

simply means the prototype worked,
which may be the result of good luck,
or it may mean considerable research to
ensure repeatability has been under-
taken — who knows? Also, [ question
whether contributors would bother to
dream up a circuit that they never actu-
ally built and submit it for publication
anyway. We take the attitude that most
contributors are honest, and our dis-
claimer takes care of the rest.

124 ELECTRONICS Australia, May 1989
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VZ200/300 software

Dear Sir,

I am writing to you to see if the
software is available for the Listening
Post and Project 3503 to suit the VZ200/
300. You have indicated previously that
suitable software might be published
sometime.

I find it very hard to get software for
my computer in the area of amateur

- radio. I am looking for software useful
for DX, antenna design and propogation
predictions as well as satellite data.

R. Thompson
Gorokan, NSW

In response to your question about Lis-
tening Post software, we are still trying
to find someone who can re-write the
Microbee program to make it suitable.
While both the Microbee and the VZ200/
300 employ a Z80 microprocessor, their
internal “architecture” is different. The
Microbee program also calls routines
resident in its ROM and the VZ doesn’t
have these.

A further complication arises with
the VZ inthat it does not have any acces-
sible ports other than the Z80 bus
expansion so it may be necessary to pro-
vide some decoding hardware aswell as
adapting the software. We will keep you
informed of progress and would be very
happy to hear from anyone with VZ200/
300 experience who might like to
attempt the job.

As far as amateur radio software is
concerned, there are a number of good
books available whichsupply listings of
programs for most aspects of amateur
radio. Most of these programs are in
BASIC and should run with very few
changes on the VZ200/300. We have had
a number of enquiries about satellite
software and we are currently working
on some suitable material which we
hope to publish in the near future.

b Andy Keir.

8 — Australian Electronics Monthly — June 1987



IF YOU OWN a VZ200 or VZ300 computer, you
couid be interested in extending the memory to
run larger programs. To do this, you may choose
to visit the nearest Dick Smith store and pur-
chase a memory expansion module. Alternati-
vely, you may take the second option and build
one yourself.

The writer decided on the second option and
designed the unit described in this article.
Making use of the 8 k static RAM packages, now
readily available, assembly of the unit was a
straightforward task.

DESCRIPTION

Two 8 k static RAM packages, Type 6264,
provide 16 k bytes of additional memory. To
simplify decoding of memory chip selection, the
start locations of the 8 k RAM packages are
connected at precise 8 k (or 2000 H) address
muitiples within the address range. Because the
in-built memories of the VZ200/VZ300 do not
end just prior to such locations, one additional 2
k RAM Type 6116 is used to fill in the gap at the
end of the VZ300 intemal memory and two at the
end of the VZ200 internal memory. For the
VZ300, the memory is therefore extended by 18
k bytes. (This, with the in-built system ROM and
in-built RAM, utilises all of the 64 k address
range of the VZ300 computer). For the VZ200,
the memory is extended by an additional 20 k
bytes.

The wiring diagram for the expansion unit is
shown in Figure 1. The 8 k RAM packages (28
pin DIL) are shown as N3 and N4 and the 2 x
RAM packages (24 pin DIL) as N5 and N6. Chip
select decoding is carried out by two 74LS138
decoder packages (16 pin DIL) shown as N1 and
N2. A five volt regulator, N7, is included in the
unit to supply power to the IC packages. This
was thought desirable as total loading on the
internal five volt supply might have been mar-
ginal with the extra load of the expansion unit.

A three pole, two position, switch (S1) is
provided to select decoding for either VZ200 or
VZ300. (The switch used was a four pole unit
with one redundant section). If only the VZ300
facility had been required without the VZ200, the
2 k RAM (N6), resistor R1 and the switch, could
have been omitted. In this case, switch con-
nections S1A and S1B for the VZ300 would be
bridged.

The hexadecimal start addresses for the RAM
packages are shown in the following table with
the decimal addresses, as identified by the
BASIC interpreter, shown in brackets.

The unitdescribed extends
the memory of the VZ200 by
20 k bytes and the VZ300 by
18 k bytes.

PACKAGE VZ200 VZ300

N5 (2 K) 9000 H (-28672) 8800 H (18432)
N6 (2 k) 9800 H (26624) not used

N3 (8 K) C000 H (16384) CO00 H (16384
N4 (8 K) AO00 H (24574) EO000 H (8192)

The complete memory map, with expansion
unit included, is illustrated in Figure 2.

A further option for the VZ200 (but not used by
the writer) could be to parallel up the buses for a
third 8 k 6264 RAM to be started at EOOOH. This
would then extend the VZ200 also to the full 64 k
capacity. All that would be required for additional
chip selection would be to connect the RAM chip
select (pin 20) via a switch circuit (similar to S1C)
to pin 7 on decoder N1.

ASSEMBLY

The assembled module card is shown in Figure
3. A general purpose circuit board was used to
mount the IC sockets and other components.
There are various types of board, with printed
circuit pads for solder connections, which can be
used to do the job. Another method would be to
make use of wire-wrap with wire-wrap type IC
-sockets. '

The card was cut to the dimensions 145 by 92
millimetres. It could have been made smaller but
allowance was made for components to be
added had they been needed. (This is a practice
which often pays off on a first attempt at a
design).

A 69.5 millimetre length of 0.1 inch (2.54
millimetres) pin spacing edge connector was
fitted to the card. The edge connector was
carefully cut so that the 22 pairs of pins used are
centred to mate with the printed circuit edge pins
on the VZ memory expansion connector and so
that the edge connector is correctly guided by
the recess inthe VZ case. The fitting of the edge
connector to the circuit board is offset so that it
clears-the 1/O expansion entry. The method of
assembly is similar to that previously used by the
writer in the RTTY/Morse module described in
Amateur Radio, September 1985 and January
1986.

A light aluminium box, 96 by 156 by 24
millimetres, was constructed and fitted around
the card for protection. The connector protruded
through the end of the box so that it could project
into the VZ connector recess.

CHECKOUT

Having made sure all the wiring was correctly
routed by carrying out a continuity check, the
next step was to devise a functional check
routine and a program in BASIC was prepared to

JaP.S'

Lloyd Butler VK5BR
18 Ottawa Avenue, Panorama, SA. 5041

check out the additional RAM. This is listed in
the Appendix.

For each memory address, the program write
zeros into all bits and then reads the address to
check for concurrence. The process is repeated
for ones in each bit and then again for zeros. The
memory is accessed sequentially over the whole
extended range and, if an address does not read
as written, the sequence is stopped and the
address identified. The option is then given
whether to proceed or escape from the routine. If
all memory addresses check out, the memory is
flagged as “OK".

At the start of the program there are POKE
statements which shift the location of the top of
the memory pointer and the stack pointer to
within the internal memory. This is necessary as,
at power up, the inbuilt VZ monitor automatically
searches for the top of memory and references to
these pointers to the top part of the expansion
memory about to be accessed. If not relocated,
the program will “crash” when it gets near the
top. Actually there are two separate routines.
The first one, which resets the pointers, is started
by a RUN command. At its end, this routine
requests a RUN 20 command which is used to
start the next routine containing the memory
scanning process. One might think that it could
all be done in the one routine but the writer could
not get it to work that way!

The inbuilt BASIC interpreter is comparatively
slow and to run this program through the full 20 k
bytes of additional memory takes about three-
quarters of an hour. (It is a'good plan to go away
and make a cup of coffee while it is all going on!).
Preparation of an object deck would have
speeded up the process but this was not
considered warranted for the few times the
program was to be used.

CONCLUSION

Use of the 8 k static RAMs provides a-simpler
circuit design than that of the stock dynamic
RAM expansion unit published in the VZ200
Technical Reference Manual. The static RAMs
are expensive but, providing one does not mind
spending a little time on construction, the unit
described can be considered to be reasonably
cost effective as well as providing a little more
memory than the stock unit.

APPENDIX
Expansion RAM Test Program

10 REM EXTENSION MEMORY RAM
CHECK
14 POKE 30880,255:POKE 30881,141

AMATEUR RADIO, April 1988 — Page 11
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POKE 30897,255:POKE 30898,143
PRINT “ENTER RUN 20"
END

PRINT “EXTENSION MEMORY TEST”
PRINT “ENTER 200 FOR VZ200 OR 300

FOR VZ300
INPUT A

IFA = 200 THEN S = -28672ELSES =

18432
IFA = 200 THENF = -8193ELSEF =
4

L=0

FORX = STOF

=0

FORY = 1TO3

IFY = 2 THENK = 255ELSEK = 0
POKE XK

B = PEEK(X)

IFB <> KTHENI = 1

NEXTY

PRINT X

IFl = 0 THEN GOTO 230

L=1

PRINT “RAM FAULT AT "; X

PRINT “ENTER C TO CONTINUE
CHECKS OR E TO END”

INPUT Z$

IFZ$ = "E"” THEN GOTO 250

NEXT X:

IFL = 0 THEN PRINT “EXTENSION
RAM OK”

END

ar

“CQ DX — New Countries only, pieasel"

—VK2COP
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aem project 4512

An “ulira-graphics” adaptor
for the VZ200/300 computers

Matthew Sorell

Are you sick of the graphics and text restrictions on your VZ200/3007? Then this
project is for you. Offering 256 new characters, including upper and lower
case, Greek, DATA70, mathematical and other symbols, as well as graphics
up to six times the normal resolution, the Ultra-Graphics extension board is a

must for the serious VZ200/300 owner.

INSIDE THE VZ computer lies a very versatile video IC.
Unfortunately, the designers were working on a low budget
machine and so the graphics capabilities are quite limited.
However, by extending the amount of video RAM used,
adding a character generator EPROM and a few other ICs, the
graphics capabilities of both the VZ200 and VZ300 can be
fully realised.

The first problem, then, is to fit 6K of RAM into a 2K mem-
ory position. To do this, a latch wasused to provide an extra
two address bits to bank switch an 8K RAM into the normal
2K of video RAM space, in position 7000-77FFH (28672-
30719). As an 8K RAM is used, but the highest resolution
available only uses 6K, an extra 2K of general data storage
RAM is available. This can be used, for example, to store
character definitions for use in high resolution graphics.

The latch used was installed into /O address 20-2FH (32-
47), which is the same position as the joystick controller.
However, as the joystick is a Read-Only device, a Write-Only
Latch will not interfere with it. The latch also controls the
new graphics and text modes.

A word of warning: This project is an extensive internal
modification to the VZ200 or VZ300 computers. If you are not

CHART 1. The new character set. Note the addition of special
symbols, Greek and maths symbols and Data 70 characters.

confident about modifying the computer, then I recommend
you do NOT attempt this project without experienced help. I
also strongly recommend you obtain a copy of the “VZ300
Technical Manual”, which will assist you if problems arise.
Building this project also voids the manufacturer’s warranty,
so it’s best tackled after your machine’s warranty has expired.

New characters, extended graphics

The new character set is shown in Chart 1 here. It was origi-
nally designed to be compatible with the VZ word processor
(tape version). Thus there is the 96 standard ASCII charac-
ters, which are slightly out of order to be more compatible
with the standard VZ text. There is also a DATA70 (“compu-
ter” type) character set, a Greek character set, some interna-
tional characters, and mathematical symbols which can be
accessed by poking their code into video memory, or printing
the correct semigraphics characterin the right colour. A dedi-
cated screen controller routine could also be used.

The new graphics modes serve many useful purposes. The
highest resolution graphics mode (256 x 192 pixels), is equi-
valent to the resolution in text mode, and so can be used
either for text, using a suitable driver routine, or for graphics,
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Overlay for the printed circuit board showing the placement
of components and where the inter-linking wires connect.
Note the links on the board.

i

—

Full-size printed circuit artwork. (Su, Correction 12 Jun & P AEM ]

such as graphs or high resolution pictures. With an analogue
to digital converter, the VZ computer could be easily used as
a low cost laboratory computer, able to graph results with
acceptable resolution. The highest resolution colour mode
(128 x 192 pixels) is also similarly useful.

It is also possible to access the 3 x 2 semigraphics in text
mode, which occurs when graphics characters are called
while the external character generator is enabled. For more
information on the graphics and text capabilities, see the
two-part feature “Screen Handling on the VZ200/300”, by
Bob Kitch, in the September and October 1986 issues of
AEM.

CIRCUIT OPERATION

IC5 (74LS138) decodes A4-A7, IORQ and WR to recognise /O port
20-2FH(32-47). WHen this occurs, pin 15 goes low, causing I1C4
(74LS273) tolatch the contents of the data-bus(D0-d7).Thislatchis
cleared on RESET to ensure thattextis sent to the correct memory
page. DA11 and DA12 are bits 00 and 1. They provide bank switching
to fit the 8K RAM into the 2K video memory allocation (7000-77FFH
(28672 to 30719)). L2, L3 and L4 signals control the graphics mode
pins on the 6847 video IC, L5 controls the internal/external charac-
ter sets and with this the 2 x 2 (normal) or 3 x 2 semigraphics modes.
L6 and L7 control whether the inverse and semigraphics modes fol-
low bits 6 and 7 of the character code (normal) or L2 and L3 respec-
tively.

The output of IC1 (6264) controls address lines 4 to 11 of the
character EPROM. The EPROM is programmed to mirror the output
of IC1 UNLESS the external character set is specifically required. In
this case, pin 2 of IC2 is sent high by IC6 (74LS02), which decodes
when L5 is high and the video IC is in text mode. IC7 (74LS153) mul-
tiplexes the inverse and semigraphicscontrollines, andis controlled
by L6 and L7 to decode L2, L3, D6’ and D7'.

IC3(74LS161) is a synchronous binary counter. It counts through
the external character set in the EPROM, so that the correct charac-
ter row data is released.

PARTS LIST

Resistors YaW, 5%
R1,R2 6k8

Semiconductors

IC1 6264 8Kx8 static RAM

IC2 2764 8Kx8 Char.
Set EPROM

IC3 74LS161

IC4 74LS273

IC5 7415138

IC6 72LS02

IC7 74LS153

1C8,

IC9  74LS244

Miscellaneous

AEM4512 pc board; 2 x 28-pin
low profile IC sockets; thin
insulated hook-up wire (ribbon
cable).

Price Estimate: $40-$50

* Afully programmable EPROM
with the character setin Chart 1
is available from:

Matthew Sorell, 41 Mills St,
Clarence Pk, 5034 S.A.

for $18 including postage.
Customised character sets are
negotiable. Kit suppliers may
include pre-programmed
EPROMs; check with your
supplier first.

Construction

The first thing to do, no matter whether you've purchased a
kit or assembled your own parts and made your own printed
circuit board, is to check the pc board. See that all the holes
are drilled and that there are no broken tracks or tiny copper
‘bridges’ between the closely-spaced IC pads. Correct any
problems you find.

You can commence assembly by first installing the resis-
tors, IC sockets and the non-socketed ICs into the printed cir-
cuit board, as shown in the overlay diagram here. The three
links should be made on the solder side of the board using
insulated wire. Now install the 57 interconnecting wires as
required. Make these about 150-200 mm long for the time
being. The wire used should be as thin as possible. Separated
ribbon cable is quite suitable. The wires should be connect
through the component side of the pc board.

Now open the computer by removing the six screws under-
neath. Remove the main board by undoing the four screws
holding it in. Be careful not to flex the keyboard cable too
much; if it breaks, it's the devil’s own job fixing it. Note which
wires go to the power switch and the loudspeaker, then desol-
der these, leaving the wires on the main pc board.

Desolder the RF shield covering the main board. Use solder
wick to do this. Remove the 6116 RAM on the main board,
near the TV modulator. The best way to do this is to cut the
pins on one side of the IC and wobble it on the other side
until the rest of the pins break. Just make sure you've got go
the right chip! Now remove the pin stubs left in the pc board. P>

LEVEL
We expect that constructors of an

INTERMEDIATE
level, between beginners and experienced
persons, should be able to successfully
complete this project.
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TABLE 1. VZ200 - tracks to cut. TABLE 2. VZ300 - tracks to cut.

ic Pin & to 1C Pir# Position E Pin® to 24 Pin# Position

[1-1-4 29 +Sv - Adjacernt to gin 29 (top sice) 6847 32 GAge4 --27 Under 6847 (solder side)
6847 w2 £847 2 Under 4847 (solder sice) 6847 3 GASB4 33 Under 6847 (solder side)
£847 24 6847 a8 6847 4 GAg24 32 Under 6847 -(solder side)
£847 age 74Lc24s 2 Between I1Cs (solder side) 6847 - S ’ GAQB@4 31 Under 6847 (solder side)
6847 e 74aLe24s 3 Between ICs (solder side) 6847 ) GAR24 e Under 6847 (solder side)
6847 2 74LS24S 4 Between ICs (solder side! 6847 ? GAQB4 29 Under 6847 (solder side)
6847 é 74Lc24s S5 Eetween ICs (solder side) 6847 8 GARZ4 28 Under 6847 (solder side)
6847 S 74LE€245 6 Between ICs (solder side) 6847 34 GAR24 26 Under 6847 (solder side)
6847 4 74LE245 7 Between I1Cs (solcer sice) 6847 48 6847 24 Under 6847 (solder side)
6847 2 74L€245 8 Between ICs (solder sice) 6847 2 6847 32 Under 6847 (solder side)
6847 2 74LS245 9 Between ICs (solder side) 6847 27,32,31 Ground -~ Cut, separate and remove track
4847 27 Ground Lift pin out of PCB under 6847 (solder side)
6847 38 Ground Li$4t pin out of PCB 6847 29 +5V Lift pin out of PCB

6847 31 Ground Lift pin out ot PCB

TABLE 3. Interboard connections.

Wire # vz-2988 IC Pin # vzZ-380 1C Pin #

A 6847 36 6847 36
B 6847 38 6847 38

+3V SUPPLY RAIL SUPPLY RAIL
c 74LS245 4 GAZZ4 29
D 74LS245 3 GAZZ4 28

1 ] LRI R0 LN W S R, E 74LS24S 2 GAZ24 26

Photo 1. The Ultra-Graphics board installed in the VZ200. F 2415245 9 GAZZ4 22
G 6847 a8 6847 Y]

H 6847 2 6847 2

1 6847 s 6847 8

3 6847 2 6847 2

K 6847 6 6847 6

L (6116) 21 (6116) 21

M (6116) 23 (6116) 23

N (6118) 22 (6116) 22

P (6116) 8 (6116) 8

Q (6116) 19 (6116) 19

GND 74LS245 18 SUPPLY RAIL

Photo 2. The Ultra-Graphics board installed in the VZ300. B Bkl 37 - £85:2 37
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74L.S244X%2

HSe— g »VvCC vZ-2298
TO PIN 12, A° '
687 b oa VvCC
ce
do 3z [ -} l - » Qe Y.
Eo oD - - - a ba =B
o oe - - - w (e =wC -
Go OF - - - = da «D
Fo o - L = » = =g
oH = 6116 = m = Fs uf
- - = = Q= uG
- - - - m ph= ol
- - - - = -
- —~— " w  wl = = =
: - - - - - k= 1%
e o GND—= -
L p——————————— S K
o L VZ-300
470R
L =
GND € o — ——J = =—GND
=a As
Figure 3. Wiring of the 74L.S244 buffers — wrap them in =b Ba
insulation tape once you’ve got your computer working
again. =IC C=
=d D=
=e Ew
- £ Fa
=0 G=
vCC
=h He
-l I=
-J I=
=k K=
Figure 4. Showing the connection points for the 74LS244
buffers into the V2200 and 300.
s 74LS235 5 GAZO4 22 1 74L5245 15 GAZ24 18
T 7415245 6 GAZ224 31 m 7415245 1t GAZ24 13
u 74LS245 4 Y-F-2) 32 n 5847 27 6847 27
v 7415245 8 GAOZ4 33 p 74L5245 16 GAZo4 11
%} 6847 3 6847 3 q 74LS24S 13 GAZ24 8
% 6847 4 6847 a r 6847 32 6847 32
L 4 6847 T 6847 5 s I1/0 Connector 29 280(789C) 32
z t6116) > (8116) > t 1/0 Connector 12 282(780C) 36
a (6115) 1 (6116) 1 u 1/0 Connector 27 zZgaireec: 34
b (6116) 2 (6116} 2 v I1/0 Connector S 282(782C) 29
c (6116) i3 (6116) b3 w 1/0 Connector 14 289¢(789C) 22
d (6114) 4 (6116) ) % 1/0 Ccnnector 18 282(789C) 35
@ (6116) 5 (61161 5 Y 74LS04 4 229(780C) 26
f (6116) & (6116) 6 z 6847 29 6847 39
3 6847 21 6847 21 1 74LS245S 14 GAZ24 9
h 6847 29 6847 29 2 7415245 18 SA224 14
i 6347 35 6847 3s 3 £847 31 6847 31
i 6847 34 6847 34 ] 7415245 17 GAG24 12
Kk ¢847 29 5847 29 S 7415245 12 GAB24 2 >

S S g
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Figure 2. Three-dimensional graphics!

This method greatly reduces overheating problems. Missing
tracks are an absolute no-no in computers!

In the VZ200, undo the two screws holding the PAL conver-
ter module behind the TV modulator and lift up, to reveal the
6847 video IC. There are two plastic screw mounts on the
base nf the V7.200. These should be broken off with pliers.

Now the fun begins! Cut the tracks listed in Table 1 (VZ200)
or Table 2 (VZ300). Identify each track carefully! Note several
IC pins are lifted. When doing this, heat them with a solder-
ing iron and lever the pin out usinga small precision screwd-
river. Be careful not to break the pin at the IC or all will be
lost! Clip off the narrow part of the pin.

Position the Ultra-graphics board in its approximate loca-
tion relative to the main board. See Photo 1 (VZ200) or Photo
2 (VZ300). Connect each wire in order, as in Table 3, to the
main printed circuit board on the component side. Cut the
wires with a little leeway (about 10 mm longer than
required). Tick each connection in Table 3 as it is made, to
avoid errors.

Check and recheck all connections. Reconnect the
loudspeaker and power switch, fit the main board back into
the box (no screws yet) and the new board alongside, as in the
photos. Plug in the RAM and EPROM, the video and power
supply cables, and switch on. The display should be almost
normal. Some characters may be incorrect. The computer
should otherwise work correctly. If not, then check for short
and open circuits, incorrectly oriented components, and
incorrect inter-board wiring.

Unfortunately, the Z80 has trouble controlling the address
lines through the resistor buffer with this new board, making
the graphics only about 90% accurate. To correct this, power
down and then remove the eleven 6k8 resistors on the main
board (in the VZ300, do not remove the adjacent 10k and
470R resistors). Wire up IC8 and IC9 (74LS244) as shown in

Photo 5. A small taste of what is now possible with text:
mathematics, German and Data 70 characters.
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Figure 3. Clip the narrow part of each pin, and connect these
ICs to the board via short (20 mm) pieces of wire, longer for
the power supply and enable signal. Connect them as shown
in Figure 4. Wrap these ICs in insulation tape. Switch the
computer back on, and when the computer is working, check
the new board by typing in:

10 CLS:POKE 30744,96:0UT 32.224
20 FOR A=0TO 255

30 POKE 28672+A,A

40 NEXT

50 PRINT @256,"

and running this little program. The new external character
set should be displayed.

Screw the board into the box, and the cover on top. Voila.
Ultra-Graphics!

The RF shield can be reinstalled, but creates a few prob-
lems with mounting the new board. It is not essential for the
computer’s operation and can be left out if you wish.

Applications

It's no use having a set of useful new features without suitable
applications with which to exploit them.

The Word Processor

The character set has been designed to be used in conjunc-
tion with the tape version of the word processor. Not having
used the cartridge version, I don't know how the new charac-
ter set should be enabled, or if it is compatible with this word
processor. To enable a suitable character set, type in:

POKE 30744,96:0UT 32,160

before loading the word processor. Upper and lower case will
be enabled, and semigraphics characters will be used as mar-
kers. You will find that the word processor is now considera-
bly easier to use.

Text in BASIC

When using the external character set with BASIC, the white-
on-black screen should be enabled. BASIC revision 1.2 uses
only this mode, but version 2.0 boots up in black-on-white
(inverse mode). Since characters 96 to 127 are non-standard,
the white-on-black mode should be enabled by typing POKE
30744,96; or by keeping CTRL depressed when turning the
computer on.

As mentioned earlier, characters 128-255 can be accessed
by poking the correct code onto the screen, or by printing the
correct graphics character in the correct colour. This is how
photo six was produced.Characters 64 to 127 can be accessed
as inverse characters. The charactersets available are listed in
Table 5.

Using Graphics

The computer now boots in graphics mode 0, so before any
commercial software (games) can be loaded, youshould type
in:

OuT 32,8

to enable the normal graphics mode.

If you have a GP-80 printer, which is compatible with the
graphics dump screen, then it is possible to dump games
screens by playing the game in graphics mode 6 (128 x 192)
on the second RAM page (OUT 32,25). Connect a reset
pushbutton to ground on pin 13 (VZ200) or pin 11(VZ300) of
the 74LS04. Reset the computer at a suitable point in the
program, and print the screen by typingin:

MODE (1):0UT 32,25: COPY:OUT 32,0



Using Extension Graphics

The following graphics modes are available:

GMO0 OUT32,0 64x64 Colour 1024 Bytes
GM1 OUT32,4 128x64 Monochrome 1024 Bytes
GM2 0OUT32,8 128x64 Colour 2048 Bytes
GM3 OUT 32,12 128x96 Monochrome 1536 Bytes
GM4 0OUT 32,16 128x96 Colour 3072 Bytes
GM5 OUT 32,20 128x192 Monochrome 3072 Bytes
GM6 OUT 32,24 128x192 Colour 6144 Bytes
GM7 OUT 32,28 256x192 Monochrome 6144 Bytes

The COLOUR command is valid for all colour modes. To set
or reset a pixel in each mode, in mode 1, refer to Table 4. To
clear the screen in modes 4 to 7, MODE(1) must be enabled
on all RAM pages used. This means that the GM7 screen is
cleared by using:

OUT 32,30:MODE(1):0UT 32,29:MODE(1):0UT
32,28:MODE(1)

The method is similar for the other modes. A three dimen-
sional plot, based on a Microbee program, but using Graphics
Mode 7 instructions is reproduced here.

Listing 1 is a graphics dump routine for Graphics mode 7,
written for Shinwa-compatible dot matrix printers, such as
the BMC BX-80. The author would appreciate hearing from
anyone writing applications software for this graphics mod-
ification. &

TABLE 4. SET/RESET in graphics modes.

GMs: SET(X+64%(Y ANDL),INT(Y/2))

RESET (X+64%(Y AND1,INT(Y/2))

GM21 SET(X,Y)
RESET (X, Y)
GM4: OUT 32,16+INT(Y/64)ANDI:SET(X,Y AND 63)

OUT 32,16+INT(Y/64)ANDI:RESET(X,Y AND 63)

[cLT-34 OUT 32,24+INT(Y/&4)AND3I:SET(X,Y AND 43)

OUT 32,24+INT(Y/&4)AND3I:RESET(X,Y AND 63)

GMi: A=28672+INT(X/B)+16%Y
SET: POKE A,PEEK(A) OR 22t? AND (NOT X))
RESET: POKE A,PEEK(A} AND (NOT 2-(?7 AND (NOT X))

GM3: Sane as GM!

GMS: OUT 32,28+INT(Y/64)ANDL

Then same as GM1

GM?: OUT32,28+INT(Y/64) ANDI:A=28672+INT (X/8) +32%# (YANDSJ)

Then same as GMI

7 DQ ‘?'.

19 REMARKABLE GM? GRAPHICS DUMP BY MATTHEW SORELL 17/1/88

28 REM FIND TOP OF MEMORY

38 TM=PEEK (32897) +2S6#PEEK (32898) : TM=TM-281: TL=TH-43536

4@ POKE3S897,(TL AND 25%):POKE32898,TM/256

52 REM PUT PROGRAM AT T.O.M.

68 TM=TM+1:IFTM)>32767THENTL=TM-45336 ELSE TL=TM

78 FOR A=TL TO TL+289

88 READ D:POKE A,D:NEXT

98 *CORRECT ABSOLUTE ADDRESSES

128 FORI=1T028

118 READA,D:POKE TL+A, (TL+DJAND2SS:POKE TL+A+1, (TM+D)/256:NEXT
158 POKE32862,TL AND235:POKE3Z843, TM/256

168 REM X=USR(8J STARTS DUMP

178 CLEAR S@:END

188 'MACHINE CODE DATA

198 DATA24S,197,229,62,27,285,186,58,62,49,20%, 186,58,62,13,28%
299 DATA186,%8,17S,%8,8,90,198,28,211,32,175,58,98,8,62,13,283
218 DATA186,58,62,27,2085,186,58,62,75,285,186,58, 175,205,186
228 DATASS,&2,2,20%,186,58,17%,%0,8,8,62,7,52,8,8,175,32,8,3
238 DATA17S,32,2,8,33,8,112,237,75,8,8,203,36,48,2,283,249,9,38
248 DATA288,192,7,7,7,7,7,79,6,2,9,38,8,8,71,62,1,7,16,253,166
2s¢ DATA42,22,58,8,8,237,68,198,3,7,71,62,3,7,16,233,71,%8,8,2
268 DATA128,%2,8,9,38,2,d,40,254,4,32,185,58,2,9, 285, 186,58, 225
278 DATA186,%8,%8,8,8,61,254,255,32,148,58,2, 8, 68,254,32,32,147
288 DATASS,2,0,60,254,16,194,8,0,58,8,8,60,254,3,194,8,9,6,8
298 DATA&2,13,205,186,58,16,251,2259,193,24¢,201,2,0,8,2,0,8
339 *ABSOLUTE ADDRESS CORRECTION DATA

318 DATA28,197,28,196,56,19%5,61,198,65,199,649,208,76,195, 86,208
328 DATA98,198,1198,288,12%,199,129,199,132,288,148,199,149,198
338 DATAL1S7.195,165,196,171,27,174,197,1883,19

LISTING 1
TABLE 5. Useful OUT expressions (OUT 32,N).

L} GM Page Chr 8-63 Chr 64-127 Chr 128~-192 Chr 192-23S
8 a - IntNora IntInv SG4 SG4

4 1 a IntNorm IntInv SG4 SG4

8 2 a IntNora IntInv SG4 sG4

12 3 a IntNorm IntInv SG4 SG4

16 4 2 IntNornm IntInv SG4 SG4

12 4 1 » - - -

22 ] a IntNorm IntInv SG4 SG4

21 3 1 - = = =

24 & 2 IntNorm IntInv SG4 SG4

25 é 1 - - o ak

26 L) 2 = = = =

28 2 & IntNorm IntInv SG4 SG4

29 ? 1 - - - -

3@ 7 2 - - " -

32 g 2 ExtNorm ExtlInv SGé& SG&

44 -} 2 IntNorm Intlnv IntNcrm IntInv
72 2 -] SG4 SG4 SG4 SG4

98 a g ExtNorm ExtlInv ExtNornm ExtInv
184 2 a SG& SGé& SGé& SG&

128 @ 2 IntNorm IntNorm SG4 SG4

132 1 ] IntInv IntInv SG4 SG4

168 o 2 ExtNorm ExtNorm SGé SG&

164 1 2 ExtInv ExtInv SGé& SG&

192 @ 2 IntNorm IntNorm IntNorm IntNorm
196 L -4 IntInv IntInv IntInv IntInv
229 0 g ExtNorm ExtNcrm ExtNcrn ExtNorm
228 1 g ExtInv ExtInv ExtInv ExtInv

Int=Internal Chr Norm=Normal Text

SGé=3Ix2 Graphics
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OOPS! The pc board artwork for the AEM4512 VZ Ultra- T
Graphics Adaptor was reproduced upside-down with the
board number right-reading. Strange?

Here it is, the correct way.

June 1988 — Australian Electronics Monthly — 7

Project 4512, VZ “Ultra-Graphics Adapter”, April ‘88. On the
overlay, V' goes to pin 10 of IC2 (the 2764) and ‘|’ is missing —it goes
to a pad just above pin 9 of IC7 (the LS153), presently obscured by
the point of the V. On the circuit (p.58), IC3 (the LS161) has pins 3, 6,
7. 10 and 16 shown earthed whenthey goto +5V, while pins 4,5 and
8 were omitted - they go to earth.

July 1988 — Australian Electronics Monthly — 7



Better VZ amp

Anyone who tried to build the VZ
publishedin the May 1988 edition
of this magazine may have had
a few problems with it. Here are
some modifications.

Shorting out the speaker is not
very healthy for the computer as
it either causes the computer to
crash or the program to go
haywire. The remedy is to put the
switch inline with the speaker.

The volume is not very loud so
| reduced the K2 resistor to 120R.
The volume control acted more
like a tone control so | re-
connected it (see circuit
diagram).

An on/off switchis not needed

if you take the positive power |

supply from the internal switch.

| didn't use @ 6.5mm plug and
socket to connect up the amp
and computer, mainly because
| had @ 3.5mm plug and socket
but also | didn't want to remove
the monitor socket, so | put the
socket on the top left hand side
of the computer near the vent.

Ben Hobson,
Quirindi,
NSW 2343.
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One of the main downfalls of
the VZ300 is its inferior sound,
which is brought about by the
inefficiency of the piezo-electric
speaker included in the unit.

It is for this reason that I
have designed a circuit to re-
place the piezo speaker with a
magnetic one and include other
features such as an amplifier
and volume controls.

The volume and sound on/off
controls run directly from the
supply used for the piezo but
the amplifier needs a 12 V sup-
ply which is taken from the
input socket for the transform-
er. I cut the wires from the
piezo and removed the monitor
socket (because I'm using the
TV socket), and installed a
6.5 mm stereo socket in its
place. This socket must be
stereo because it has to handle
the two connections from the
piezo and the supply rail. It is
essential to check with a mul-

timeter for the polarity of the
speaker before cutting it and
connecting it to the socket.

I used figure-eight shielded
cable to connect the computer
to the enhancer mainly because
of the three individual connec-
tions. The sound can be turned
off when you are doing a lot of
typing, eg word processing, so
you are not annoyed by con-
stant beeping. Headphones can
be used when there are other
people in the vicinity that do
not want to be disturbed.

Switch 1 (sound) is used to
turn the sound on/off which it
does by either creating a short
circuit in parallel to the
speaker or opening this short
circuit. Switch 2 (amp) is a
double pole to switch both the
amplifier circuit and to turn on
the power to this section.

Steven Merrifield
Newlyn North Vic
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ETI-1611: VZ300
EPROM programmer

Part 1

Customise your computer with this EPROM programmer. This
month the hardware, next month, the software.

FOR ANYONE SERIOUSLY involved
with microprocessors or computers, this
EPROM programmer will prove to be an
invaluable tool. It has lots of features,
some of which may only be found in com-
mercial programmers costing much more.
Yet it uses relatively few parts, including
cheap, readily available IC's and discrete
components. Everything is on a single
board which plugs directly, or via a ribbon
cable plus socket, into the memory expan-
sion slot of a VZ300 computer. Power for
the programmer is derived from the inter-
nal power supply of the VZ300, therecby
saving the cost of having a separate power
supply. Also, there is no need for a hous-
ing and this represents a further saving in
cost.

82 — ETI May 1988

Herman Nacinovich

I designed this EPROM programmer for
use with a VZ300 computer for the simple
reason that I happen to have a VZ300.
Apart from that, however, the choice of a
VZ300 for this application has the advan-
tage that it is available at a very attractive
price, yet it is more than adequate for the
job. In fact, the total cost of this EPROM
programmer plus a VZ300 may be less
than the cost of a commercial programmer
with similar features but without the com-
puter. Thus, if you need an EPROM pro-
grammer but don’t have a VZ300, it might
be worth considering whether the low cost
of this computer would justify its purchase
for this application. After all. a second
computer can always come in handy, can’t
it?

Among the features built into the
EPROM programmer is versatility. This is
because most of its operation is under
software control. This includes selection of
programming voltages appropriate to
EPROMs from different manufacturers,
modes of data transfer and editing capabil-
ities. There are no switches as these are
made unnecessary by virtue of the soft-
ware programmability.

A ZIF (zero insertion force) socket is
provided on the board for a 28-pin
EPROM to be programmed. There is
provision on the board for an optional,
second ZIF socket for a second EPROM
which has already been programmed. This
allows direct copying from one EPROM
to another. In addition, there is provision
for an optional 4K of RAM which can be
used to extend the internal RAM capacity
of the VZ300. This can be useful for edit-
ing or for temporarily storing large chunks
of machine code before burning them into
an EPROM. Also, with 4K of RAM, the
board can be used to extend the memory
capacity of the VZ300 when it is not used
to program EPROMs.

With suitable software, this EPROM
programmer can be programmed to do
such useful things as verify whether an
EPROM has been fully erased before pro-
gramming, copy from one EPROM to an-
other (as mentioned), transfer data from
EPROM to RAM and vice versa, manu-
ally enter data temporarily into RAM and
editing before transferring to EPROM.
One of the good features of this EPROM
programmer is that the software can be
modified to extend its capabilities without
any changes to the board.

The programmer is designed primarily
for programming 28-pin EPROMSs of the
2764, 27128 and 27256 tvpes (and their
CMOS equivalents). There are, of course,
other types around, but to try to cater for

1096'.



all available types would require a horren-
dously complex switching arrangement and
an overall cost which could net be justi-
fied. Besides, many of the earlier types
(such as the 2708) would seem to be obso-
lete, hard to get and, on top of that, ridic-
ulously expensive. On the other hand, the
2764, 27128 and 27256 EPROM types
would seem to be the most popular and
useful currently available. Furthermore,
they are substantially pin compatible with
each other which simplifies the design of a
programmer considerably. With these
points in mind, it seems reasonable to
limit the design of a programmer for use
with these three EPROM types as a com-
promise between versatility and circuit
complexity.

EPROM Characteristics
For those not fully familiar with EPROM
characteristics, a general description of
these devices may be useful.

All EPROMs of the types with which
we are concerned have a set of Address
pins, a set of DATA pins and a set of
CONTROL pins. The number of address
pins reflects the bit capacity of an
EPROM. Thus, the 2764 (64K bits) has 13
address pins, the 27128 (128K bits) has 14
address pins and the 27256 (256K bits) has
15 address pins. All EPROMSs of this
series have eight data pins. That is, data
bits are programmed into, and read out
of, these devices as 8-bit groups, or bytes.

The control pin functions are labelled
CE (chip enable), OE (output enable) and
PGM (program). The bars over these let-

ters mean that these functions are acti-
vated by a logic LOW signal and, con-
versely, de-activated by a logic HIGH sig-
nal, at the respective pins. In the 27256,
the CE and PGM functions are combined
and accessed at a single pin, while in the
other two EPROM types these are associ-
ated with separate pins. Incidently, all ad-

dress and control signals are specified to

be at TTL levels.

In addition to ADDRESS and DATA
pins, these EPROMs have a GROUND
(OV supply), Veec (+5V supply) and Vpp
(programming voltage supply). Vpp is
specified to be +5V for READ operations
and either +12.5V or +21V (typically),
depending upon the manufacturer, for
PROGRAMMING operations.

In a READ operation, an address is
sent to the address pins and OE and CE
are brought LOW. The byte stored at that
address in the EPROM appears at the
DATA pins and is read. During all read
operations, Vpp must be kept at +5V.

A PROGRAM operation is more com-
plicated. Vpp is raised to a high voltage
level as specified by the manufacturer. An
address is sent to the address pins while a
byte to be programmed into that address
location is sent to the data pins. CE and
PGM are brought momentarily LOW. The
usual practice is then to verify that the
eight data bits have been correctly pro-
grammed before proceeding to program
data into the next address location. In the
verify operation, the address and Vpp are
maintained in their previous states, while
OE is brought LOW. The programmed

data bits appear at the data pins and are
read. If the bits are verified as being cor-
rectly programmed then programming pro-
ceeds to the next address.

During programming, only 0's can be
programmesé into selected bit locations. It
is not possible to reverse the process by
electrically changing a 0 bit to a 1 bit.
Thus, initially, all bits in an unpro-
grammed EPROM must be at a logic 1
and that is generally the case with all
EPROMSs as they come from the manufac-
turer. If, for any reason, some of the bits
are at logic 0 before programming, then
the entire EPROM will have to be erased
by exposure to UV radiation. An EPROM
programmer, therefore, should be capable
of verifying, before programming, that an
EPROM has been fully erased. As im-
plied, erasure is the process of converting

| ETI-1611 — PARTS LIST
Resistors — all
resistors YasW5% -
tolerance unless < -
stated otherwise. = -
...i...68R

1N4148

Capacitors )
C1,C10................ 100p/16V electrolytic
C2-C6, 11, 12........100n monolithic ceramic

... 1w tag tantalum
100p/25V electrolytic
_(330p/50v used in
prototype)

C13, 14t 100n monolothic ceramic
Miscellaneous S
PC board, double sided; ZIF socket — Part No P
0655 (Altronics); ZIF socket, optional; inductor,
56uH; ferrite pot core, Neoside, Part No
29-813-25; former to suit, Neosid, Part No
60-793-64; clips to suit, Neosid, Part No
76-022-95; Edge connector, approx. 6m of
0.25mm diam. enamelled copper wire, pair
rubber feet, 10mmlong, 1 pair of screws, 3mm x
6mm, with nuts.

ETI May 1988 — 83



C144 1100n"
Vee! _]"‘!

ETI-1611 — HOW IT WORKS

As it happens, the VZ300 has unused
memory address space in the range
B800H to FFFFH, which is available for
external memory expansion, etc. Ad-
dress decoder IC3 generates enable
signals for the address latch, on-board
RAM and EPROM 2 whenever the
VZ300 executes a memory read or
write instruction for an address in this
range. When IC1 and IC2 have been
enabled, the address is latched in
their outputs and sent to the address
inputs of EPROM 1.

IC4 provides the interface between
the VZ300's microprocessor and
EPROM 1 and the associated control
circuitry. In use, PORT A is pro-
grammed by instructions from the

VZ300 for bidirectional data transfer
between the VZS300 and EPROM 1.
PORT B is programmed as an output
port, also by instructions from the
VZ300, and generates all the neces-
sary control signals for EPROM read
and program operations in response
to an appropriately coded instruction
from the VZ300. During an EPROM
read operation, data is read by an IN
instruction addressed to PORT A. Dur-
ing an EPROM program instruction,
data is sent to PORT A by an OUT in-
struction addressed to that port.

RAM 1 and RAM 2 share a common
address range with EPROM 2. To
avoid conflict, the decode circuitry al-
lows only one of these to be enabled
at any one time. Whether the EPROM
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or one of the RAMs is selected de-
pends on a control bit sent to port B.

The total address space available
for external memory in the case of the
VZ300 is only a little over 16K. To pro-
gram a 27256, which has 32K bytes
capacity, it is necessary to generate
the most significant address bit by
some means other than via the
VZ300’s address bus. The problem is
solved by using one of the port B
lines for this purpose. As it happens,
the PGM CONTROL Pin on the 2764
and 27128 becomes the most signifi-
cant address pin on the 27256, so the
same port B line is used to control
both functions. The only complication
is that slightly different software is
needed for the 27256.
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all the bits in the EPROM to a logic 1 by
exposure of the EPROM chip to UV
radiation. For this purpose, EPROMs are
provided with a transparent quartz win-
dow above the chip. This window should
be covered by an opaque label to prevent
accidental erasure in the case of a pro-
grammed EPROM. Not all EPROMs,
however, are erasable (despite the name).
The exception is known as a ‘one-time-
programmable EPROM’, which is an ordi-
nary EPROM but without the quartz win-
dow. This device is fully erased when leav-
ing the factory and can only be pro-
grammed once. It is intended for use in
production equipment and has the advan-
tage of being cheaper to make than an
erasable EPROM because a quartz win-
dow is not required. .

It appears that most problems encoun-
tered by EPROM users arise due to faulty
or incomplete programming. A marginally
programmed bit, for example, may verify
OK immediately after programming but
may subsequently revert to the opposite
logic level while the EPROM is in service.
To guard against this possibility, National
Semiconductor recommend, for their
CMOS range of EPROMs, that program-
ming and verification be carried out with
Vcc raised to 6V and that Vec be lowered
to the normal 3V level for ordinary read
operations. It seems that, with Vcc raised
to 6V, a marginally programmed bit will
verify as being unprogrammed, whereas
the same bit may not do so with Vcc at
SV. Raising Vcc to 6V during program-
ming and verification guarantees that all
bits verified as being correctly pro-
grammed will read correctly during ser-
vice. It will be noted, however, that 6V
exceeds the 5.5V maximum operating
level generally specified for EPROMs and
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manufacturers’ specification should always
be consulted if in doubt. In any case, the
prescnt EPROM programmer can be pro-
grammed to apply either 5V or 6V to Vcc
during programming according to the
user's sclection. ;

An important consideration, also, when
programming EPROMs, is the width of
the PGM pulse which is applied- during
programming. Older EPROM types such
as the 2708 were specified to be pro-
grammed with a single S50mS pulse per ad-
dress location. With many later types,
typified by the 27064 to 270256 series, a
maximum pulse width as short as 10mS
may be specified. Some manufacturers
recommend an interactive programming
algorithm to minimise the overall pro-
gramming time. In an example of such an
algorithm, a programming pulse of 0.5mS
is applied and the programmed byte is
verified. If it verifies as correctly pro-
grammed then programming proceeds to
the next address. If not, then another
0.5mS pulse is applied with the current ad-
dress and the process repeated. until the
byte verifies OK. If, after 20 pulses, a
given address still does not verify OK then
the EPROM is rejected as unprogramma-
ble. With the present programmer it is a
simple matter to adapt the software to any
programming algorithm that may be
recommended by an EPROM manufac-
turer.

Circuit Description

When plugged into the memory expansion
slot of a VZ300 computer, this EPROM
programmer has direct access to the ad-
dress, ~data and control lines of the
VZ300’s internal Z80 microprocessor.
Additionally, the memory expansion bus
provides a 5V regulated supply voltage

JEFEEETE

and a 12V unregulated supply voltage.
There are 16 address lines and 8 data
lines. The main control lines are MREQ
(memory request), IORQ (input/output
request), RD (read), WR (write) and O
(clock).

The circuit comprises two 8-bit registers
(IC1 and 1C2) wired as a 14-bit address
latch. IC3 and ICSb form an address
decoder and 1C4 provides a programmable
interface between the VZ300's microproc-
essor and EPROM 1 which is the EPROM
to be prrogrammed. A 28-ZIF socket is
provided on the board to enable the
EPROM to be easily inserted and re-
moved. Although more expensive than an
ordinary IC socket, this type saves a lot of
frustration and effort and is well worth the
cost. There is space on the board for an
optional, second, ZIF socket for EPROM
2. This is provided in case there is a need
to copy from one EPROM to another as
quickly as possible. Data can be pro-
grammed into, or read from EPROM 1
but can only be read from EPROM 2.

There_is also space on the board for an
optional pair of 2K static RAMs (RAM 1
and RAM 2). This allows for up to 4K of
extra RAM if desired. As previously
noted, this can be useful for temporarily
storing large chunks of machine code and

“also allows the board to be used as a

handy 4K expansion board for a VZ300
when it is not used for programming
EPROMs.

The high Vpp voltage required for pro-
gramming is generated on the board by a
fly-back type DC-DC inverter. This com-
prises a ferrite core transformer T1 and
transistor Q1 in a conventional self-oscil-
lating configuration. The Vpp voltage is
regulated by Q2, with one of two voltage
levels (21V and 12.5V) selected under
software control. Transistors Q3, Q4 and
QS5 are used to switch off the Vec and
Vpp supply voltages at the respective pins
of EPROM 1 and EPROM 2 before an
EPROM is inserted into or removed from
its socket. Power ON to the EPROMs is
indicated by LED 1 lighting up.

The Vcc supply voltage (Vccl) for
EPROM 1 is obtained from a SV voltage
regulator IC (IC8) on the board. Although
the nominal output voltage of this IC is
SV, a resistor R1 and diode D1 connected
in series from the ‘COM’ terminal or 1C8
boost the output voltage to around 6V
(plus or minus 0.25V). This higher than
normal voltage for Vcc is available when
programming an EPROM (subject to
recommendations of the EPROM manu-
facturer) and is reduced under software
control to 5V in the EPROM read mode.
Vce supply voltage (Vcec2) for EPROM 2
is derived from the VZ300’s 5V supply. @



ETI-1611 EPROM
programmer

This month part 2 continues with construction, testing

COULD YOU USE a low cost EPROM
programmer that will program EPROMs
in the popular 2764 to 27256 series? How
about one that will also copy from one
EPROM to another in seconds? And one
which is fully software programmable to
cater for EPROMs from different manu-
facturers, with different programming volt-
ages? How about an EPROM programmer
which can double as a memory expansion
for a VZ3000 computer when it is not
being used for programming EPROMSs?
Or, one which can load your favourite
BASIC program directly from an EPROM
into your VZ300 computer in a matter of
seconds? This is it!

Construction

Construction of this project is simplified
by the fact that everything goes on a sin-
gle board and there is no messing about
with wires, switches and a box to put
everything into. However the usual, if not
more, care, should be exercised to ensure
that everything is put in the right way
around, particularly the IC’s, diodes, tran-
sistors and electrolytic capacitors. The
board uses double sided construction and
boards as supplied by kit suppliers will
(hopefully) have plated through- holes. Al-
though the number of parts on the board
is not too great, there are lots of tracks on
the board and many of these are very
closely spaced. It is strongly recommended
that the greatest care be taken in the first
instance when examining the board to en-
sure that there are no bridges or breaks in
the board pattern. Never assume that any
board, whether you make it yourself or
get it in a kit, is free of faults.

It is also important to be careful, when
winding the ferrite core transformer, to
ensure that the ends of the windings are
connected the right way around. If not,
the inverter won’t work and you might
find transistor Q1 getting very hot. The
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and software for the programmer.

Herman Nacinovich

bend pins with phiers orin a vice

connector.
cdge coan Geldenitalbogrd board (no components
shown )
n
[ % ALY
toVZ3004= 1C b { iZS ]

rubber feet at rear
of board {one each
side of board)

The bond plugs directly into the VZ300 expansion stat. The foot at right releives mechanical

stress on the connector at left.

particular ferrite core and former recom-
mended here are made by Neosid, the
core and former being very kindly sup-
plied for the prototype by Neosid Limited
Australia in Lilyfield, NSW. It is a very
easy transformer to wind and the former is
of moulded construction with integral pin
terminals, virtually guaranteeing success
providing that reasonable care is taken in
putting the transformer together. One
point to watch, however, is that the pin
terminals are fairly small and close togeth-
er. This is no real problem but a steady
hand and a pair of long-nosed pliers with
very thin, pointed ends do help when
trying to twist the wire ends around the
pins. When that is done. solder the wire
ends to the pins and then fit the trans-
former onto the board.

A little hint: It is very difficult to scrape
the enamel off enamelled winding wire as
required when making solder connections.
I have found that by burning the wire end
with a lighted match and then rubbing
lightly with steel-wool, the enamel comes
off very easily.

The board is designed so that it can be
plugged into a 44-way edge connector, if
desired, with a 44-wire ribbon cable going
to a second edge connector which plugs
into the memory cxpansion slot of a

VZ300. Alternatively, an edge connector
of the type with rearwardly extending sol-
der pins can be soldered directly to the
tracks on the edge of the board. This
avoids the need for a ribbon cable and
was the method chosen for the prototype.

One drawback, however, is that you
may not be able to plug in a printer or
disc drive at the same time because the
memory expansion and I/O slots in the
back of a VBZ300 are a little too close to-
gether. If you anticipate that you will need
to plug in a printer or disc drive at the
same time as the EPROM programmer
then I would recommend that you use a
pair of 44-way edge connectors joined by
aribbon cable.

Apart from the ZIF sockets for
EPROMs 1 & 2, IC sockets were not used
in the prototype. One reason for this was
that the prototype board, though of dou-
ble sided construction, did not have plated
through holes and that would have made
soldering IC sockets to the board a little
tricky (though not impossible). In the case
of the ZIF sockets. I could not solder the
pins to both sides of the board as required
by the double sided board construction.
However, I solved the problem by drilling
the IC pin holes on the board a little over-
size and linking both sides of each solder
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pad, where required, with very fine wire. [
would expect boards supplied by kit sup-
pliers to have plated through holes so
that, if you choose to use IC sockets, you
will find soldering them no more difficult
than you would if the board were single
sided. One note of advice, however,
whether you use IC sockets or not: once
you solder an IC or an IC socket, the
tracks running underneath the IC or IC
socket, on the component side of the
board, will no longer be accessible. So,
double check for breaks in, or shorts be-
tween, tracks underneath each IC before
soldering.

On the board there are a number of
through-the-board links. Assuming plated-
through board construction, these links
will be automatically formed in the board
as supplied so that there will be need to
solder anything to them.

You will notice that there are a couple
of trimpots on the board. It may happen
that the trimpots supplied with a kit may
not quite fit the holes on the board since
trimpots come in different sizes with dif-
ferent pin spacings. If vou find this to be
the case then simply bend the leads (very
carefulloy) so that they will fit. Be particu-
larly careful if the trimpots supplied have
a ceramic rather than plastic base because
the ceramic base is extremely brittle and
therefore easily broken.

One last hint: I had a little problem
with the locking lever on the ZIF socket
being awkward to get at. I solved the
problem by bending the lever upwards
about a quarter way from its end with a
pair of pliers.

Addendum

When you have completed soldering in the
components on the board as per the pavout
given last month, you will have to solder
additional resistors R19 and R20 to the re-
verse side of the board. Solder resistor R19
to pins 24 and 29 of IC4 (Z80 APLO) and
resistor R20 directly to pins 1 and 7 of IC7

(74L.805). note: These resistors are not
shown in the parts layout published last
month.

Testing

Before plugging the board into your
VZ300, make one final check over the en-
tire board with a magnifying glass to en-
sure that there are no breaks in any of the
tracks and that there are no solder bridges
between tracks. It would also do no harm
to check that all the components, particu-
larly IC’s diodes, transistors and electro-
lytics have been soldered in the right way
around.

When satisfied that all is OK, plug the
board into the VZ300. Do not plug in any
EPROM yet. Switch on your monitor and
allow it to warm up. Then switch on the
VZ300 and observe the display on the
screen. If it is the normal display that you
get after switch-on then all, so far, is OK.
If, however, you get garbage on the
screen, or nothing at all, then switch off
immediately. In this case there will almost
certainly be a fault on the board, either a
faulty component or a short circuit be-
tween tracks, or a broken track or you
may have forgotten to solder one of the
components.

Assuming that the display is OK, con-
nect the negative lead of a multimeter (set
to read 25 V or more) to a convenient
point on the board at 0 V and the positive

lead to either end of inductor L1. You

should get a reading of around 21 V plus
or minus 3 V. If you don’t then switch off
immediately. Check whether transistor Q1
is hot or cold. If it is hot then most likely
one of the windings of transformer T1 has
its ends wrongly connected or transposed.
If Q1 is cold then possibly the transformer
windings are connected to the wrong pins
or there is an open circuit somewhere, de-
priving Q1 of base or collector current. In
any case, check the circuit around Q1 and

" T1 before switching on power again.

Assuming, again, that so far everything
is OK the LED should be alright. now,
you can check a few voltages on the pins
of the EPROM sockets. If these pins are
not readily accessible by your multimeter
probes, you could plug in a conventional
28-pin IC socket into each ZIF socket.
Most ordinary IC sockets have the pin
connectors exposed, making access with a
probe easy.

At this stage, with the VZ300 switched

on, you should be able to measure 5V

‘(plus or minus 0.25V) at pins 1,27 and 28

of both EPROM 1 and EPROM 2 sock-
ets.

Now key in the following:
OUT203,7:0UT203,15:0UT201,7:0UT20
1,143. The LED should light up and you
should get the following:

EPROM 1 socket: pin 1: 21 V plus or
minus 3V, pin 27: 5V, pin 20:4 V, pin 22:
0V, pin 28: 6V plus or minus 0.25 V. Ad-
just RV2 for 21 V at pin 1. Now key in:
OUT202,40. You should now get the fol-
lowing voltages at the pins of EPROM 1:
pin 1: 12.5V plus or minus 2V, pins
20.27: OV, pin 22: 5V, pin 28, 5 V. Ad-
just RV1 for 12.5 V at pin'l.

Now key in: OUT 202,2. The LED
should now go out and you should get a
reading of OV at each of pins 1, 20,22,27
and 28.

This completes the preliminary testing
of the EPROM programmer and also
demonstrates how the various operating
voltages and control functions for the
EPROMs are software controlled.

The ultimate testing is carried out by
loading a suitable program into the VZ300
and running that program with an
EPROM plugged in. To save you, dear
reader, the rather time consuming task of
writing a program, such a program has
been developed for you. Unfortunately,
this has turned out to be a somewhat
lengthy one and space limitations prevent
publication here. However, the program is
available on EPROM from the author at
the address given at the end of this article.
Loading the program into the VZ300 in-
volves merely .plugging the EPROM into
the EPROM 2 socket on the programmer
board and keying in a few short instruc-
tions in BASIC. The actual loading takes
only a few seconds, compared with load-
ing the same program from tape, which
would take many minutes. This program
will enable you to manually enter machine
code into memory, make corrections. if
necessary, and then copy into EPROM.
The program will also let you check if an
EPROM is fully erased and you can copy
from one EPROM to another. EPROMs
from 2764 to 27256 are catered for.

[ would like to express my particular ap-
preciation of Neosid Australia for their
assistance. [ had a lot of difficulty trying
to find a suitable ferrite core from other
sources for this project. Neosid came to

Bit No. —=— 7 6 5 4 3 2 1 0
8-bit word -—= LO o 1 0 O 1 1 0
to PORT B

How the bits are arranged on Part B
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the rescue with just the right core for the
job.

SOFTWARE DESCRIPTION

This programmer board is configured to
appear partly as an external memory and
partly as an 1/O (INPUT/OUTPUT) de-
vice to the Z80 microprocessor of a
VZ300 computer. There are, therefore,
four primary instructions in BASIC which
are needed to communicat with and con-
trol the programmer. These are:

POKE (write into memory)

OUT (write into I/O)

PEEK (read from memory)

INP (read from I/O)

The VZ300 computer has 16K of internal
ROM (Read Only Memory). occupying
addresses 0000H (Hex) to 3FFFH and 16K
of user accessible RAM (Random Access
Memory) occuypying addresses from
7800H to B7FFH. The space occupying
addresses B80OH to FFFFH (a little over
16K) is vacant in the VZ300 and is avail-
able for memory expansion. In addition,
the Z80 microprocessor in the VZ300 is
capable of addressing up to 256 bytes in
/O space, independently of memory, by
an IO instruction.

The part of the programmer board
which appears as external memory com-
prises up to 4K of optional RAM (RAMs
1 & 2) and up to 32K of optional ROM
(EPROM 2). These share the same ad-
dress space but only one of these can be
selected at any one time. Whichever is se-
lected depends on the status of one of the
bits of an 8-bit control word contained in
an /O instruction.

In addition, address latches IC1 and IC2
are enabled by any memory read or write
instruction to the same address space as
occupied by the on-board RAM and
ROM. Being ‘write only’, these latches do
not pose any danger of bus conflict but it
will be noted that any address stored in
the outputs of these latches will be
changed to a new address whenever a read
or write instruction is sent to either of the
external RAMs or ROM. The latched out-
puts are unaffected by any instruction to
an address below B80OH. When an ad-
dress is latched into IC’s 1 & 2, this be-
comes the address for EPROM 1 (the
EPROM which is to be programmed).

IC4 provides the I/0O interface between
the I/O part of the EPROM programmer
and the VZ300's internal Z80 microproc-
essor. As already noted, the Z80 is capa-
ble of addressing up to 256 bytes in 1/0
space (from O0H to FFH). A simple ad-
dress decoder (IC5a) enables 1C4 for 1/O
instructions to addresses COH to FFH (192
decimal to 255 decimal). This leaves ad-
dresses 0OH to VFH availble for other de-
vices (disc, printer, etc) which may be

88 — ET! June 1988

plugged into the /O expansion slot, next
to the memory expansion slot, of a
VZ300. 1C4 has two 8-bit 1/O ports
(PORT A and PORT B) which are pro-
grammable as either input ports, output
ports or as (PORT A only) a bi-direc-
tional data transfer between the Z80 mi-
croprocessor of a VZ300 and the data pins

of EPROM 1. PORT B is used for gener-

ating various operating voltages and con-
trol signals for EPROMs 1 and 2 and is
therefore programmed, in use. as an out-
port port. Programming of these ports
consists in sending the following instruc-
tions (in BASIC) after power is switched
on and prior to using the EPROM pro-
grammer:

OUT 203,7; OUT 203,15: OUT 201.7:
OUT 201,143.

Note that the order in which these in-
structions are sent is important. These in-
structions are necessary to initialise ports
A and B. Once the ports are initialised,
data may be written into, or read from ei-
ther port by appropriately addressed OUT
and INP instructions, as follows:

INP 202 — read data from PORT B

OUT 200,A — write data (A) to PORT

A

INP (200) — read data from PORT A

OUT 202,B — write data (B) to PORT

B

Although PORT B data can be read by
an IMP instruction, this instruction is not
used for PORT B as it is an output port
only in this application.

When either PORT A or PORT B is
configured as an output port, data, in the
form of an 8-bit word addressed to that
port by an OUT instruction, will be
latched in an internal register for that port
in IC4. At the same time, the data will ap-
pear at the I/O pins associated with that
port and remain there until a new instruc-
tion is addressed to that port.

Each bit of an 8-bit word written into
PORT B determines a particular operating
voltage or control function associated with
the operation of the EPROM program-
mer. The respective bit allocations are
shown in the accompanying diagram.

By way of example: Suppose that we
want to set up the following conditions:
enable RAMs 1 & 2, set Vccl to 5V,
switch ON power (Veccl & Vec2) to
EPROMS 1 & 2, set Vpp to 12.5V,
switch Vpp OFF, set PGM HIGH, bring
OE (EPROM 1) LOW, and bring CE
(EPROM 1) LOW.

In this case, the required word, in bi-
nary form, which we would write into
PORT B would look as follows:

This word corresponds to 26 (hex) or 38
(decimal). The PORT B address is CA
(hex) or 202 (decimal). Therefore, to set
up PORT B as above, we simply execute

3.9C4-‘

the following instruction (in BASIC):
OUT202.38

Bit 1, PORT B, determines whether
PORT A is an output or an input. When
bit 1 is LOW (logic 0), ASTB (pin 16,
IC4) is also LOW and PORT A is an out-
put. At the same time OE (pin 22,
EPROM 1) is HIGH (logic 1) and any
EPROM plugged into the EPROM 1
socket will have its output buffers dis-
abled. That is, data can be written into
EPROM 1 via PORT A, as will be the
case during an EPROM programming
cycle.

When bit 1, PORT B, is HIGH, ASTB
goes HIGH and OE goes LOW. Data can
now be read from EPROM 1 via PORT
A.

An EPROM programming cycle is an
operation in which a specified program-
ming voltage (Vpp) and a programming

27C64 - 27C128
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pulse (PGM) of specified duration, to-
gether with a desired address and data are
applied to the appropriate pins of an
EPROM. It is the job of the software to
generate the necessary voltages and signals
in accordance with the manufacturer’s
specifications for the EPROM to be pro-
grammed. Figure 4 show typical wafe-
forms for 27C64 to 27C256 type EPROMs
as recommended by National Semiconduc-
tor.

EPROM manufacturers generally
recommend programming algorithms de-
signed to give maximum programming ef-
ficiency and speeds when programming
their EPROMs. The software developed
for this project uses a programming algo-
rithm adapted from one recommended by
NATIONAL SEMICONDUCTOR for
their CMOS range of EPROMSs. This pro-
gramming algorithm has been found to
work well with NMOS EPROMSs from
other manufacturers. For those interested,
a flowchart of the programming algorithm
used by the software developed for this
project is given in Fig. 5.

It is anticipated that most constructors
in this project will take advantage of the
software offer made in this article. Space
does not permit a full description of the
features which this software offers al-
though a brief outline has already been
given. A lot of effort has been put into its
development to make this EPROM pro-
grammer project versatile, easy to use and
as foolproof as possible.

If. however, you choose to develop
your own software for this programmer,
be careful to ensure that it will generate
the correct voltage levels and program-
ming (PGM) pulse widths in accordance
with the various EPROM manufacturers’
specifications. Some hints for you: write
any subroutine for generating the EPROM
programming pulses in machine language
(for Z80 microprocessors) and ensure that
the sub-routine starts with an ‘interrupt
disable’. If possible. check out all wave-
forms on a ‘CRO before trying out the
programmer on an EPROM.

Whether yvou purchase the software or

‘ START ;

f DEVICE PSS )

Software flow chart

write your own, be careful to observe the
following precautions:

1. Never insert or remove an EPROM
from a socket while power is ON (as indi-
cated by the LED lighting up.

2. Always ensure that the correct pro-
gramming voltage (Vpp) is selected before
programming an EPROM. Different
manufacturers specify different program-
ming voltages. The following is a list of
EPROM types vs manufacturer and pro-
gramming voltages derived from informa-
tion given in the 1987 JAYCAR catalogue
and reproduced here with their kind per-
mission (note that ETI cannot accept any
responsibility for any errors which may
occur in this list) o

Eproms can be ordered from the author at
Beryl Road, Gulgong, NSW 2852.

programming
EPROM/Manufacturer voltage
2764 Intel, Fairchild, OKI, NEC, TI, Toshiba. AMD, 21V
Fujitsu, Hitachi
2764A Intel. AMD 125V
27C64 National 2.5V
27128 Intel, AMD, Fujitsu, NEC. Toshiba, TI. 21V
Mitsubishi (M5L27128K & M5M27C128K)
27128 ADC, AMD, NMC27CP128, NMC27CI128C 125V,
(National)
27256 Intel, Atmel, NMC27C256 National 12,5V
TMM27256D  Toshiba, Fujitsu (27256 & 27C256) 21V
[f in any doubt, always check with the manufacturer.

ETI June 1988 — 89
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ETI-1612

VZ300 Data Logger

For $60 you can build a box to plug into a VZ300 computer to log up to 8
analogue channels. Data can later be stored on cassette tape.

Bob Sutton

Specifications

Number of channels: 8 analogue (desig-
nated 0 through 7).

Channel 7 is used as a counter, being
driven from an open collector transistor.
Channels to be logged are selected by pro-
gram.

Voltage Range: +2.5V (count 0) to
+3.56V (count 255) with common O V.

Range can be hardware modified to any
window in the range 0 to +5V.

Sampling Rate: 3 per second.

This is high enough to count up to 1
pulse per second on channel 7.

Calibration: Transducers are calibrated

individually. Every 10 seconds a scan of
' channels appears on the screen.

Reliability: mainly determined by the
reliability of the mains supply.

Power supply: +5V from the VZ300.

Averaging/Counting Interval: 1 hour.
This can be changed by program.

Designated RAM Store: 6K bytes. This
can be extended; each byte holds one
value. 5 channels hours for 51 days fills
6K of RAM.

Digital outputs: There are three digital
outputs which could be used for indica-
tors, alarms or control.
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THE TASMANIAN BRANCH of the ANZ
Solar Energy Society needed a cheap means
of recording temperatures and other vari-
ables in passively heated solar houses.
About 10 days of hourly recording are re-
quired to be sure of getting the thermal
thumbprint for a house. I thought of de-
signing a battery-powered data logger
around the Motorola MC146805 micro-
processor but decided instead it would be
faster to build an attachment for a cheap,
mains-powered microcomputer and to
program it in a high level language. Hav-
ing recently taken a course on the Z-80
microprocessor with Scott Ashton at
Elizabeth College I chose the Z-80 based
VZ300 which sells for around $120. Of
course a TV screen or monitor plus a cas-
sette recorder are also needed. (This is
not the first time a VZ has been used as a
data logger: Bruce Baudinet of Sunspot
Design built one for the VZ200.)

This article gives sufficient detail to
build the box (called the ‘“logger™) to
collect data, to store the data on cassette
tape, to retrieve it and to plot a graph. As
examples the logger and programs are for
the configuration I use for solar work.
The programs deliberately lack refine-
ments so that someone literate in BASIC
can modify them readily to suit other re-
quirements. Examples of sensors/transduc-
ers and their interfacing are given.

I/O Operation

The VZ300 can transfer data from/to up
to 256 input/output ports using the INP
and OUT instructions. Data is transferred
under the control of the RD, WR and
IORAQ lines. I have designated the logger
to be the vacant port 64. Thus the code
Z=INP(64) transfers one byte (8 bits) of
data from port 64 to the real variable Z.
Likewise OUT 64,Y transfers Y to the
logger output latch. Y can be a constant,
a real variable, an integer variable or an




Table 1: A/D control
Lower case letters are used to avoid confusion
with the VZ300 lines

wr td

1 1 dormant

1 0 offer converted
0 1 start conversion
0 0 forbidden

Table 2: VZ300 output port configuration
showing start conversion and offer value
instructions for channel 2.

spare | AD select
765 43 210 LSB
wrrd | a1 at a0

000 01 010 start conv=
8+2=19=0AH
000 10 010 offer value=

16+2=18= 12H

expression but it must be an integer in the
range 0 to 255.

The latch (IC2) is used to select the
analogue channel (lowest 3 bits) and to
control the A/D converter (next 2 bits).
The highest 3 bits are spare and their con-
tents are irrelevant.

The five steps to collect a sample are:

1. SELECT the analogue input channel;
2. START the A/D conversion;

3. WAIT for completion;

4. OFFER the converted value to the
VZ300;

5. INPUT to VZ300.

OFFER and SELECT can be combined
when treating channels sequentially. Table
1 gives the A/D control and Table 2 gives
an example of the START and OFFER
patterns. Programs 1, 2 and 3 are suitable
for testing.

Cassette Data Storage

The collection program (see box) POKEs
data into a 6 K block of unused memory.
This data is then stored on cassette tape
by making the operating system think it is
storing a program. Later the data is re-
covered by the reverse procedure and
then some data processing program is
loaded and run.

The following is the procedure to be
followed to store and recover all 6 K. The
modification for reduced storage is given
later.

1. Load and run Program 4.

2. Terminate it at the end of logging by
CTRL/BREAK.

3. Then type the following instructions,
terminating each with RETURN.

POKE 30884,254

POKE 30885,143

POKE 30969,0

POKE 30970,168
4, CSAVE*“datname” having started the
tape recorder before RETURN. 5.
Choose your own “‘datname™.

i g

Converting to VZ200 operation

With only program modifications the
logger will work with the earlier VZ200.
The VZ200 has a 3.58 MHz clock, com-
pared with the VZ300 at 3.54 MHz.
Therefore some adjustments may be
desired in lines 430 and 470 of Pro-
gram 4.

The main difference lies in the avail-
able storage. The VZ200 has a 6K
RAM whereas the VZ300 has 16K. With
the following changes the VZ200 will
run a program as large as Program 4
in conjunction with a 2K data store:
Program 4:in line 330 put —31232

in line 840 put —29184
Immediate POKES: POKE 30884,254
POKE 30885,133
POKE 30969,0
POKE 30970,142
Program 5: in line 30 put 2048 twice
in line 40 put —31232
Program 6: in line 70 put —31232

Continue reading this section only if
you want to run large processing pro-
grams or if you require more than 2K
of data store. Refer to the memory
maps starting at the RAM. In both
computers the program extends above
location 31465, first with the BASIC
code and then the numeric variables.
String variables and the “stacks’” ex-
tend downwards from the top of store.
The spaces between are free for data
storage. | started the VZ200 store at
location 34304 = 8600H. For POKE
and PEEK instructions the locations
above 32767 (= 32K -1) are ad-
dressed using negative integers (64K
being zero). For example 34304 =

-31232. You can search for free space
by typing NEW and then using some-
thing like Program 5.

As checks of the extents of program
and variables it is useful to examine
the contents of the adrress nointers.
These two-byte pairs contain the
relevant addresses, always starting
with the low order byte. For example
the BASIC program starts at location
31465 = 7AE9H. Thus from the list of
pointers 30884 contains 233=E9H and
30885 contains 122=7AH; this may be
verified using PEEKs. At startup, be-
fore any program has been entered,
the end-of-basic is just two bytes fur-
ther on at 31467. As program is
loaded the end-of-basic advances.

Pointers Hex Decimal
End of stack

(= start of strings) 78A0/1 30880/1
Start of dimensioned

variables 78FB/.C 30971/2
End of BASIC 78F9/A 3096970
Start of BASIC 78A4/5 30884/5

The VZ300 is supplied with a 12V
battery eliminator instead of a 9V
one. The extra voltage drop tends to
overheat the VZ300 voltage regulator.
With the extra current drawn by the
logger this situation is made worse. A
high wattage series resistor may fix
this. Instead | used a slightly under-
rated 9V battery eliminator and initially
got random variations in A/D conver-
sions due to 100 pps negative bumps
on the 5V rail. A capacitor across the
9V leads cured this.
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6. Switch the computer off and then on
again before reloading data.
7. To reload data and process

switch on

CLOADdatname™

NEW

CLOAD"processprog”

RUN

To store less than 6 K, change the 168

in POKE 30970,168 above, to 144 + the
number of blocks of 256 bytes (including
partly filled blocks). For example if 5
channels were logged hourly for 190 hours
then there would be 950 bytes and there-
fore 4 blocks would be required. Thus the
number would be 148 instead of 168.
Analogue Circuits

The ADC0804 A/D converter features

Program 1: /O Selector Test

To pulse low pin 11 of 74LS138
10 Y=INP(64)
20GO TO 10

Program 2 Output Latch Test

To continually output the number A% to
the latch. The lowest 3 bits select the
analogue inputs. Pin 13 of 74LS138 pulses
low.

10 INPUT'INTEGER IN RANGE 0 TO
255", A%

20 OUT 64,A% :

30 REM OPTIONAL DELAY

40 FOR I=1TO 200:NEXTI
50 GO TO 20

PROGRAM 3 SINGLE CHANNEL
DISPLAY

To display a channel (0 to 7)

10 INPUT'CHN NUM";A%

20 OUT 64,24+ A% select channel

30 OUT 64,8+A% = start conversion
40 D=INP(64) delay

50 OUT 64,16+ A% offer convtd value
60 PRINT INP(64) input & print

70 GO TO 30

span adjustment and high impedance dif-
ferential input. The inputs have diode
clamps which with high source resistance
hold the input voltages in the required
range of —0.3 Vto +5.3 V.

The span control Vref/2 at pin 9 ap-
pears from the outside as a 2.5 V source
in series with about 1000 ohms. External
resistors are added to alter the pin 9 volt-
age. The span is twice the voltage at pin

9.

The converted count is given by
C=(V"—V7) x 128/ Vpin9
For example when V*= +31,6 V™=
+2.5 and Vpin9 = Vref2 = 0.5, the
count is 153. Out-of-range inputs give
counts of 0 or 255.
Transducers
For temperature measurement I mostly
use the LM335 sensor. Provided it passes
at least 0.5 mA it behaves as a tempera-
ture controlled zener diode. The constant
is nominally 10 mV/K. Thus at 0°C
(=273.2 K) the nominal voltage is 2.73 V
and at 30°C it is 3.03 V. The board has

| .

FROGRAM S VIEW DATA

retrieved frcm cascette tape.

10 INPUT®HUM OF PERIODS"iH

20 INPUT"HUM OF ACTIVE CHM3"iM
30 IF M¥M>E144 THEN N=IMT(&6144/M)
40 AP=-23672

S0 FOR I=1TO H
£0 PRINT 1Ij

70 FOR J=1T0 M
80 PRINT USING®
90 AP=AF+1

100 HEXT J

110 PRINT

120 NEXT 1

FROGRAM &

RER"PEEK (AP)

PLOT DATA

10 CL3:MODE(1):COILLOR 4

20 FOR Y=0TOSO:SET(10,S2-Y)iHERTY

20 FOR Y=QTOSOSTEPS:S5ET(11, -5 tMEXTY
40FORY=0TOSO:SET(107,57-Y)
SOFORY=0'0SOSTEFSISET(106,57-
&OFORX=1CTOLI07:CET(X,S7) iHEXTX
70/P=-22672

J100FORI=101T0150
110Y0=FEEK (AP +Z¥]1-2)
120Y0=THT(.234Y0+10.2+.5)
130COLCR 32:SET(10+1,52-Y0)
140Y1=PEEK(AP+2%1-1)
1S0vI=INT(.314Y1+8.4+.5)
140COLOR 2:9ET(10+1,57-Y1)
190NENTT

2006070200

CHEXTY

This processing program just displays on the screen

the raw values

Program listings

All the program listed in
this article are available
on tape from:
Tasmanian Branch
ANZ5SS5, PO Box 121,
Sandy Bay, Tas 7005.
Send 310 plus stamped
self-addressed envelope.

L
o—0 -
=0
0j]0C|00|m
oo
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provision for pullup(/down) resistors and
filter capacitors.

My photovoltaic solar radiation trans-
ducer gives about 300 mV full output
which is quite compatible with the span
for the LM335. The negative wire is sim-
ply joined to V™ and kept well insulated.

I measure electricity consumption by
detecting the mark on the rotating disc of
a kWh meter. This is done using a reflec-
tive opto switch (RS stock No. 307-913)

costing about $15. The instrument has
LEDs to indicate status to assist in align-
ing it on the glass in front of the disc.
Rubber bands and sclf adhesive picture
hooks are convenient for attachment. A
0.5 second pulse lengthener is required to
ensure that a pulse is not missed when the
disc is rotating quickly. The program
counts pulses by detecting low-to-high
transitions for channel 7. Because the IR
LED alone draws 40 mA this instrument

should be connected to other than the
VZ300 +5 V supply.

Graphs

The VZ300 has two graphics modes:
MODE (0) for text — 32 characters wide by
16 down (the default mode) and MODE (1)
which is 128 x 64. The rectangle is the only
symbol in MODE (1) but variation can be

“obtained by altering the shading.

The SET(X,Y) instruction in MODE

Program 4 COLLECTION PROGRAM

DATA COLLECTION

4
10 PRINT*DATA COLLECTION PROGRAM® 5Zé
20 PRINT 510
30 DIM A(7),B(7),C81(7),L%(7),S(7)
100 REM INITIATE CONSTANTS, TIME, DATE 600
110 PRINT*CHANNELS® 405
120 PRINT®  SLOPE OFFSET IDENT® 610
130 FOR 1=0T07 615
140 READ A(I),B(I),Cs(I) 620
150 PRINT USING® WW#.¥W°JA(I)IB(I)} 625
151 PRINT Cs(I) 630
160 NEXT I 635
170 PRINT*IF WRONG THEN BREAK k CHANGE®! 640
171 PRINT* LINES 200-270* 645
180 PRINT*WRITE DOWN CORRECTED VALUES® 650
200 DATA 1,0, TEMP 655
210 DATA 1,0,TEMP 660
220 DATA 0,0,V 665
230 DATA 0,0,V 670
240 DATA 0,0,V
250 DATA 0,0,V 200
260 DATA 1,0,RAD 710
270 DATA 1,0,KWH 720
280 INPUT*NEXT HOUR OF DAY*jH 730
290 INPUT*DAY OF MONTH*;D% 740
300 PRINT*PRESS § TO START LOGGING® 750
310 AS=INKEYS 760
320 IF A$(>*'S* THEN GO TO 310 770
330 SH=H:SD%=DX:AP=-28672
335 POKEAP-2,255:POKEAP-1,254 800
805
340 IF H<23.5 THEN GO TO 400 810
350 H=0:D%=D%X+1 815
400 FOR K=1T0360 820
410 FOR L=1T030 825
420 GOSUB0O:REM SCAN 830
430 FOR D=1TOS:NEXT D:REM DELAY 83s
440 NEXT L 840
450 REM PRINT HOUR & ACTIVE INPUTS 845
451 GOSUB700 850
470 FOR D=1TO39:NEXT D:REM FINE DELAY 855
480 NEXT K 860
490 REM TRANSFER ACTIVE CHN AVERAGES TO RAM 865

GOSUB80O
H=H+}
GO TO 340

REM SUB SCAN

0UTé4,24

FOR I=0T0?

OUT&4,8+1

D=INP(64)

0UT&4, 1641

L% (1) ~INP(64)

NEXT 1

FOR 1=0T06
S(I)=S(I)+L%X (1)

NEXT I

IF L%(1)>128 THEN Nw=1 ELSE NW=0
IF NW)OL THEN S(7)=S(7)+1
OL=NW:LX(7)=INT(S(7)
RETURN

REM SUB PRINT LATEST

PRINT D%iHi

FOR I=0T0?

IF Cs(I)=*V*® THEN GO TO 750
PRINT LY (I)¥A(I)+B(I)}

NEXT I

PRINT

RETURN

REM SUB STORE

FOR 1=0T07?

IF Cs(I1)=*v* THEN GO TN 840
XD=S (1) /10800

IF I=7 THEN XD=XD¥500
X%=INT (XD+.5)

IF X%>255 THEN XX=255
S(I)=0

IF AP>=-20480 THEN STOP
POKE AP, X%

PRINT x%

AP=AP+1

NEXT 1

RETURN

The collection has the

following features:

1. All 8 channels are sampled three
times a second. Values from
channels (o] through 6 are
accumulated to be divided by 10,800
after an hour to give average values.
Channel 7 (counter) is accumulated
and effectively divided by 21.6 so
that it can never overload.

2. Each hour, vaiues for active channels
are transferred sequentially to
storage in RAM starting at address
36864 = 9000H. An active channel is
one without a “V” (for vacant) in lines
200 to 270.

3. At initialisation the user enters the
starting hour (integer 0 through 23)
and the day of month. Sampling
commences when “S” is pressed.
The user determines the significance
of the hour eg, period starting, or
centered on, or finishing.

4. Logging is terminated by
CTRL/BREAK or when the store fills.
Data for the unfinished hour is lost.

5. Day of month is sequential but dces
not revert to 1 at any change of
month.

6. Every 10 seconds the screen
receives the latest day, hour and
scaled values for active channels.
This is useful for monitoring and
calibrating. Scaling is multiplying by
the appropriate constant and adding
the offset stored in lines 200 to 270.

program

1C4
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(1) marks the rectangle at the position X
(across), Y (down). To get normal plots
with Y positive up the variable effectively
becomes 63-Y.

Program 6 draws axes and then plots
s€iled values of data for two channels for
time intervals 101 to 150. Lines 120 and
150 contain the appropriate scaling formu-
lae; the +.5 being for correct rounding. A
natural improvement would be to store
the scaling constants and list of active
channels in arrays as in Program 4; but
the aim here is to keep it simple.
Construction
Construction is straightforward and only a
logic probe is needed for any trouble
shooting.

Decide on your input socket layout and
then mount suitable polarised sockets on
the lid of the box (We used two pin DIN
sockets in the prototype.) To minimise
crosstalk, keep the common side resist-
ance low in the cable to the board. Also
leave the cable long enough to allow the
sections to be separated for testing. Sol-
der the passive components — links, ca-
pacitors, resistors and IC sockets. Install
plenty of test pins. Finally add the 25 way
ribbon and 30 way socket to the VZ300
printer port. Solder the only crossover
first (socket pin 12); then solder all other
pins sequentially (1, 16, 2, 17, .. .). File

a depression in the box to hold the ribbon
firmly with the box shut. Visually and
using an ohm meter check for shorts be-
tween adjacent tracks.

Testing

ALWAYS SWITCH OFF THE COM-
PUTER BEFORE PLUGGING/UN-
PLUGGING THE LOGGER OR
ADDING/REMOVING IC'S. N

First, with no logger IC's test that the
computer keeps working and that the +5
V reaches all sockets. A logic probe
would indicate activity on the address and
data lines.

Refer to the section on I/O operation.
Second, insert the I/O selector (74LS138),
run Programs 1 and 2 and check sepa-
rately for low pulses on pins 11 and 13.
You will need a logic probe to pick up the
pulses. If a logic probe is unavailable then
proceed anyway.

Third, insert the data latch (74LS374) and
check that it correctly accepts bit patterns
from the computer. A voltmeter can be
used.

Fourth, taking the usual precautions to
earth yourself and the board, inset the
analogue selector (CD4051) and test for
the output signal at pin 3. Select channels
by program via the latch. The analogue
inputs have pullup resistors so operation
can be checked by earthing inputs.

PARTS LIST — ETI-1612

Reslistors................. All VaW unless otherwise
. stated
RS5,R1, R4............. 10k
R2.cciieeieneieennee 8k2
R3rniecneenees 220R
R6-R13. .see text
R14,R15, R1 22k
Capacitors

Miscellaneous
5 x 2 pin.0in, 3.x .5 pin Din sockets, ribbon cable,
hook-up wire & box.

Fifth, again taking care with earthing, in-
sert the analogue-to-digital converter
(ADCO804LCN). Check for oscillator ac-
tion — pin 4. The analogue voltage refer-
ence (pin 7) should be around 2.5 V and
the span voltage (pin9) around 0.53 V.
Run Program 3 to test the logger. Then
proceed to full data collection — Program
4. To display scans more frequently than
evey 10 seconds reduce the 30 in line 410.@

HOW IT WORKS
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The logger is controlled from the VZ300
output port. Address lines A4 to A6
select the latch IC4, and the read and
write lines drives either pin 11 or pin 13
active. These two outputs are
connected to either the latch, IC2 or the
converter IC3.

Data comes into the input port from
one of seven channels in analogue
form. The exact form of the transducer
responsible for this is up to you. The
input port is connected directly to a
4051 which functions as an analogue

switch, so that it will take the analogue
input and place it on the output pin, pin
3. Notice that space is provided for pull
up resistors and capacitors on the input
lines (Y0-Y6) which should be matched
to the transducer. With an LM 335
temperature sensor, a 3.9 k resistor and
33u capacitor are appropriate.

Which channel Is selected depends
on the configuration of pins 9, 10 and 11
on IC1. These are derived from IC2,
which loads from the VZ 300 data bus
when pin 11 is activated by IC4.

the ADC (pin 6, IC3). The ADC is con-
trolled by pins 1, 2 and 3 and eventually
the 8 bit converted value is transferred
to the VZ 300 data bus, where it is read
by the computer. R4, RS and C2 set up
the reference voltage for the ADC, and
R2, R3 set the span. R1 and C1 trim the
internal oscillator. Note that the refer-
ence voltage is available to the external
world via the channel seven socket.
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Nov.
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Apr.
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Nov.

Nov.

COMMERCIAL SOFTWARE REVIEWS

84 APC 190-1 Review of DSE ’'Matchbox’, ’‘Biorhythms’,
"Circus’ and ’'Poker’. (Davies)

84 PCG 46-47 Review of DSE ’‘Panik’ and ’‘Ladder
Challenge’.

84 PCG 90-91 Review of DSE ’‘Knights and Dragons’,
"Ghost Hunter’, ’'Othello’, and
"Invaders’.

84 PCG 90-96 Review of LYSCO ‘Cub Scout’ and
DSE ‘Dracula’s Castle’.

85 PCG 65 Review of DSE ‘Air Traffic Controller’
and ‘Tennis’.

85 PCG 76 Review of DSE ’‘Defence Penetrator’ and
"Star Blaster’.

85 PCG 76-77 Review of DSE ’'Planet Patrol’ and
"Learjet’.

85 PCG 94-99 Review of DSE 'Asteroids’, Super Snake’
and ‘Lunar Lander’.

85 ETI 103 Logbook and Morse on VZ-200.

85 PCG 68-9 Review of DSE ’‘Duel’.

85 PCG 70-1 Review of DSE ’'Attack of the Killer
Tomatoes’.

85 CLC 31 Review of educational software.
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lan Davies has a look at games for Dick Smith’s VZ-200.

MATCH BOX

Game: Match Box
Supplier: Video Technology
Price: $12.50

Match box is a memory enhancement
program designed to increase your
power of recollection in a game format.
It runs on a standard VZ-200 with no
extra memory required.

The screen is divided into twenty-five
squares, each identified by a single
letter. Beneath each square is a hidden
symbol. Two players are required for this
game, and the computer will take it in
turns asking each player to select a pair
of squares. The symbols underneath
these squares will be revealed briefly,
and then hidden again.

The objective of the game is to match
up as many identical pairs of symbols as
possible, and so it is necessary to
remember where various symbols have
appeared. Once a pair of symbols have

been involved in an identical match, they
are thereafter out of play. Each match
scores a player one point, and the player
with the highest number of points wins
the game.

Match box is a series of three basic
programs, which are automatically
loaded into the VZ-200 one after the
other. The first program displays the
name of the game, the second provides
instructions and the third actually plays

the game. Because of this, Match Box is
painfully slow to load and cannot repeat -
the instructions after a game without
completely re-loading all three
programs.

Additionally, the game runs very
slowly and seems to crash regularly -
requiring a complete re-load. On the
plus side, Match Box will help to
increase your retention and is non-

. violent —two rare characteristics in video

games.
Use of graphics: Fokk
Use of sound: *ok
Addictive quality: *k

Game speed: *
Use of colour:
Value for money:

ﬁ

BIORYTHMS

Game: Biorythm/Pair Matching/
Calendar

Supplier: Video Technology
Price: $12.50

This tape consists of three programs all
related to dates. The biorythm program
(pictured) predicts your emotional,
physical and intellectual highs and lows
over a given period. It does this in a
graphical format and provides text to
(incorrectly) explain the meaning of the
graph. '

The pair matching program accepts
the birthdates of two people and then
tells you which week day they were born
on. It then goes on to produce a
percentage of compatability for

emotional, physical and intellectual fac-
tors. It does this by comparing the two
biorythms .involved - a trivial process
based on the number of days between
the two dates.

The calendar program accepts two
dates and tells you which day of the

week those two dates were, and also
how many days are between the two
dates. .

If you are thinking that these
programs apply the same simple for- |
mula in three different ways, then you |
are probably correct. They all perform
useful functions, but do not perform
anything particularly clever.

Use of graphics:
Use of sound:

Addictive quality: *
Game speed: *
Use of colour:

Value for money: *
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CIRCUS

Game: Circus )
Supplier: Video Technology
Price : $12.50

Under the Circus Big Top, acrobats
perform death defying stunts on the
catapult (see-saw). One acrobat jumps
off a high platform onto the empty end
of the catapult, thereby sending the
other acrobat flying high into the air.

Your job is to move the catapult from
left to right so that the acrobats continue
to land on their respective ends and
project the other into the air. A stream of
balloons float high above the ring, and
the acrobats must collect as many of
these as possible for ten points per
balloon. The game becomes progress-
ively faster until it runs at an impressive
speed, thereby sorting out the men from
the boys.

Control of the catapult is really rather
complex, as the game accurately models

POKER

Game: Poker
Supplier: Video Technology
Price: $12.50

VZ-200 Poker is a rather sad implemen-
tation of straight draw poker — you
against the computer. It allows you to
bet, raise, call, bluff and fold. So much
for the good news.

Poker is written in Basic, and makes
absolutely no use of colour, graphics or
sound. These sins could easily be
forgiven if it was a particularly good
poker player, but alas, it is not. The
program suffers badly from a fear of
large bets, so a 100% reliable way to win
is to place a bet of $100. It will

the actions of a real catapult. In other
words, the second acrobat will be
projected differently depending on how
close to the pivot point the first one
lands. This type of subtle control is very
important, as the player inevitably finds
himself in a position where the falling
acrobat is going to land on top of the
other acrobat. The only alternative is to
move the catapult completely out of the
way, in which case the airborne acrobat

T s E!!; OF HEARTS
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1c OF CLUFS
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immediately fold.

The program will happily replace —3
of your cards, and will even replace the
same one three times. Any hon-numeric
input will result in the familiar “?REDO"

APc Mar 34 sB)

falls to his doom. With careful control,
the dedicated player can learn to avoid
this situation. -

The game is over either when all the
balloons have been collected, or when
there have been five fatal falls.

Circus runs on an unexpanded VZ--
200 and-is played to the tune of “My
Body Lies Over The Ocean”. The game
can make use of a joystick if one is
installed. In general, Circus is a great
deal of fun and rather addictive until one
has master control of the catapult.

Use of graphics: *k Ak
Use of sound: *hKk
Addictive quality: Kk kk
Game speed: Feok Kk dek
Use of colour: *hKk
Value for money: *kkk

_

message from Basic. The player can
happily continue to spend more money
than he owns.

Poker is the type of game that any
novice could write in a single evening
after a few weeks experience with Basic.
That a game of this quality is available
for purchase is disappointing.

Use of graphics:
Use of sound:

Addictive quality: *
Game speed: *
Use of colour: |
Value for money: %
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possible to reach the top ladder without
jumping by simply running up and down
the ladders to dodge the boxes. however
this technique can be slow resulting in a
low point score.

In the third frame you must reach the
top via four elevators, avoiding robots
that guard each floor. The robots can be
fended off with “energy shields”,
activated by the fire (jump) button.
however these must be used sparingly as

you only have a limited number
available.

GAME: Panik
MACHINE: VZ-200
JOYSTICK: Optional
SUPPLIER: Dick Smith
PRICE: $12.50
OVERALL: ***

The object of the game is to tree yourself
from a six storey building which is
besieged with hungry man eating mon-
sters. The only way to stop the monsters is

to dig holes in the floor and wait for a
monster to fall into one of them. The
monsters are then killed by hitting them
over the head with your shovel.

You have to watch out for other mon-
sters coming up from behind to attack
you. while you're busy hitting his friend
with your shovel.

A’ the game proceeds. you must make
the monsters fall two or three floors to kill
them. The number of monsters also
increases per frame.

A highly recommended game.

GAME: Ladder Challenge
MACHINE: VZ-200
JOYSTICK: Optional
SUPPLIER: Dick Smith
PRICE: $12.50

This fast moving game shows some"

resemblance to the arcade favourite
Donkey Kong. The first frame of this four
frame game is a series of ladders that you
must negotiate. and fast moving barrels

that you must jump over as they roll
towards vou.

In the sceond frame. a series of boxes
move along various conveyor belts, the
object being to reach the top ladder by
dodging or jumping over the moving
boxes. As these boxes move at only half
the speed of the barrels. they must be
negotiated “on the run” by the
simultaneous use of the left and right
controls and the jump button. There is a
risk. however. that you may hit your head
on an overhead box and be killed. It is

Ifyou graduate to the fourth frame you
are presented with a series of red pins that
you must remove by simply walking over
them, however your movement is once
again severely restricted by robots that
protect each floor:

Points are awarded at the end of each
frame and are based on the time taken to
reach the top. The time remaining from a
countdown starting at 5000 is added to
your score at the end of each frame.
Bonus men and energy shields are awar-
ded during the game.

This fast moving game makes excellent
usc of the VZ-200 graphics. and becomes
quite addictive. The only criticism of the
game is in the instructions, five spelling-
errors being found within the six screen
pages of text.

GRAPHICS A
SOUND v
ORIGINALITY *$4
LASTING INTEREST LT
OVERAL[. 22 2




GAME: Knights and Dragons
MACHINE: VZ-200
JOYSTICK: No
SUPPLIER: Dick Smith
PRICE: $12.50

Knights and Dragons takes place in
Medieval England. You are a Knightand
are placed in a dragon’s forest, unarmed.
By using skill and cunning alone you
need to return to your castle. If you suc-

ceed the castle baron will reward you
with a purse of 100 gold coins. However, if
you fail . . . the death march is aptly
played.

The screen shows a castle in the top left
corner and the rest of the screen is filled
with randomly placed trees. You are
placed in the forest and use the four
arrow keys to avoid the dragon and to get
to the castle. B

The dragon is very cunning and often
looks as if it's stuck in a tree. However,

sure enough as you move closer to the

castle he makes his timely charge and
more often than not, he wins. When the
dragon has eaten you the death march is
played and on the screen is displayed
“You have justbecome a square meal. Do
you wish to be killed again?” Swallow
your pride, type in ‘Yes' and away you
go.

There are five levels of difficulty to
choose from. This varies the amount of
trees on each screen. The graphics could
be improved and the sound is limited.
Nevertheless, the game was fun to play

Vbilit would become easy after a while.

Children will love it MB
GRAPHICS *
SOUND ate
ORIGINALITY *ee
LASTING INTEREST o
OVERALL e

GAME: Ghost Hunter
MACHINE: VZ-200
JOYSTICK: Optional
SUPPLIER: Dick Smith
PRICE: $12.50

Hate to say it, but here’s another Pac-Man
clone. What more can be said about it
that hasn’t been said before?

For the new recruits to the maze-age
the game is quite simple, but very clever.

In Ghost Hunter you have to avoid the
ghosts and eat all the dots in the maze.

There are four powder pills, one in
each corner — they are the large flashing
dots. Eating one of these will allow you to
chase the ghosts. When the screen turns
to its original colour your chase time is
up. After the third frame a bonus symbol
will randomly appear below the ghost
cage. If it is not eaten in time then the
walls of the maze will disappear.

Not much can be said about the
graphics as they don’t change very much.

Maze games are rather limited in their
graphics. The colours are at least bright
and are well contrasted against a lurid
green background.

Maze games take a while to get used to
ifyou haven’t played them before. It's not
somuch the game butco-ordinating your
fingers on the keys (that is of course if
you're not fortunate enough to own a
joystick). Yes it's frustrating, butisn’t that
why we’re here — to overcome this and to
beat the nasties?

Overall, a great game if you're a Pac-

Man freak, if not, leave it. MB
GRAHICS *
SOUND **
ORIGINALITY o
LASTING INTEREST =
OVERALL b
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GAME: Othello
MACHINE: VZ-200
JOYSTICK: No
SUPPLIER: Dick Smith
PRICE: $12.50

Othello is played on an 8 x 8 playing
board similar to chess or checkers. The
game starts off with each player having
two pieces placed in the centre of the
board. Each player in turn places one of

his pieces on the board, in doing so cap-
turing some of his opponent’s pieces. At
the end of the game, the person with the
most pieces wins the game.

As always, this type of game requires
forethought and strategic planning
before executing your move. Pieces are
only captured in a straight line but it will
be either vertical, horizontal or diagonal.
In many moves, pieces are captured in
several different directions at once. You
must however, capture atleast one enemy
piece per move. If there is no move that

allows you to capture a piece, you must
pass.

You can play against the computer and
see how you do, which is what I did. I
must confess, however, it's a daunting
experience. Either 'm lacking intelligence
or the computer cheats. I tried my best to
execute a move which I believed to be fair
and acceptable, but the computer just
wouldn't accept it

Othello is a great game for a rainy after-
noon. Pack away the Monopoly and
make way for a little logical thinking to

bend and

muscles.
Overall I found the game challenging,

as any game of this type is. Frustrating it

stretch those cerebral

is, but well worth the effort MB
GRAPHICS N/A
SOUND N/A
ORIGINALITY .
LASTING INTEREST e
OVERALL 5%
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GAME: Invaders
MACHINE: VZ-200
JOYSTICK: Optional
SUPPLIER: Dick Smith

PRICE: $12.50

Invaders from Dick Smith is based on the
old game Space Invaders. Like the original
it has nine frames to complete a game
cycle but unlike the original the second
and third cycle are made harder by

increasing the number and speed of the
missiles fired at you by the invaders.

For those of you who are new to Space
Invaders, the game begins with a horde of
aliens (or Invaders) who stomp across the
screen back and forth. You have four
defence barriers which slowly wear away
after alien missiles (and your own) hit
them.

The aliens slowly begin to move down
thescreenand the more you kill the faster
they move.

There are three types of aliens: two

rows worth 10 points each, two rows
worth 20 points each, and one row worth
30 points each.

You only have three lives so you must
try and kill all the aliens before you use
up all three of your lives. o

The game can be played with a ]oystl_ck
or keys may be used. The graplpcs
naturally aren't as good as the original
arcade game, yet are adequate.

The sound is limited towhen you lose a
life; the screen flashes and a high pitched
noise emanates from the computer.

The game gets quite addictive but
repetitive. It would be more suitable for

the younger ones. MB
GRAPHICS 2%
SOUND 22
ORIGINALITY ¥
LASTING INTEREST e
OVERALL r*




GAME: Dracula’s Castle
MACHINE: VZ-200 (Expanded)
JOYSTICK: No

SUPPLIER: Dick Smith
PRICE: $12.50

OVERALL: ***

The aim of this adventure game is to get
safely out of Dracula’'s Castle with as
many silver stakes as possible, plus
Dracula’s treasure.

You move around the maze collecting
silver stakes while avoiding Ghouls,
Zombies, Slime Pits, Plant Creatures,
Grells and of course, Dracula.

When you enter his castle, it is 30
minutes to sunset Dracula rises at sunset
and comes after you. You must use your
silver stakes to kill the monsters.

As the game can become quite long to
play, you are offered the chance to save
the game in progress on tape so thatit can
be continued at a later date.

Overall, the game is quite entertaining

and is value for money. IT

Nov g4 1(4)
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GAME: Cub Scout

GAME: VZ-200 (8k unexpanded)
JOYSTICK: Optional
SUPPLIER: Leon Young Software
PRICE: $8.00

Cub Scout is based on the arcade game
Frogger. In this version of the game the
player must guide an old grandmother to
her house via a busy four lane highway
and a river full of logs and turtles, all

within an allotted time. Situated between
the highway and the river is a narrow
strip which offers refuge from danger. At
the top of the screen is your final destina-
tion, the homes of the grannies.

Points are awarded for each lane of the
highway crossed, and for each log or tur-
tle encountered. A continual display of
the number of grannies awaiting escort,
the time remaining and the current score
is shown at the bottom of the screen.

Akeila will be pleased if you succeed in

_guiding all three grannies home, an extra

grannie being awarded for your efforts
(as well as-a Busy Beaver badge).

The continual vanishing and re-
appearing image of the cub and granny
(in block graphics form), make precise
location of the escorted granny some-
what difficult at times, especially when
crossing the highway. The most success-
ful method, although not scout-like, is to
close your eyes and run for your life.

Written in both Basic and an Assembly
language routine called from Basic, this
game shows excellent use of the low

resolution graphics facilities of the'
VZ-200. The absence of various levels of

difficulty and the fairly poor use of sound

distracts slightly from the game, however,

the single degree of difficulty available is

challenging, even to an experienced

Frogger player, especially staying on the

first row of extremely slippery logs.

The game can be played quite ade-
quately with the use of the cursor control
keys, however response was found to be
frustratingly slow at times. The use of the
joystick is preferred, especially when

negotiating the extremely busy high-
way.

Although Cub Scout is not original in
concept, it is regarded as one of the better
arcade type games available for the unex-

panded VZ-200. IT
GRAPHICS hhdd
SOUND b
ORIGINALITY b

" LASTING INTEREST b
OVERALL hddd




GAMES

GAME: Tennis

MACHINE: VZ-200 (24k)

JOYSTICK: Optional

SUPPLIER: Dick Smith

PRICE: $12.50

OVERALL: **

On loading this machine language pro-
gram you are immediately presented with
a demonstration of the game of Tennis

Follow the demonstration carefully as no
other instructions are given.

One feature of the game is that the
ball's height off the ground can be
estimated by the position of the ball in
relation to its shadow. This allows you to
calculate the likelihood of the ball going
over the.side or back-lines on the full

Scoring is the same as conventional
tennis and players must change sides at
the appropriate times.

Better games are available. IT

GAME: Air Traffic Controller

MACHINE: VZ-200 (24k)

JOYSTICK: No

SUPPLIER: Dick Smith
PRICE: §19.95
OVERALL: ****

The aim of the game is to provide the safe,
orderly and expeditious flow of air traffic
within controlled airspace.

You have 11 arriving aircraft and 9

departing aircraft, all of which you con-
trol. You must ensure that each aircraft
lands at the correct airport, uses the cor-
rect runway and when departing are sent
off your radar screen to the next sector at
the correct radar exit location while
maintaining a height of at least 7,000 feet.
Simultaneously, at least five nautical
miles horizontally or 1,000 feet vertical
separation must be maintained between
all aircraft under your control.

A great game for the VZ-200. A detailed
booklet will be available. IT
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GAME: Defence Penetrator

“"MACHINE: VZ-200 (24k expanded) |

JOYSTICK: No
SUPPLIER: Dick Smith
Electronics
PRICE: $12.50
OVERALL: ****

As the pilot of the Annihilator, the
deadliest surface attack space craft
known, your mission is to infiltrate

enemy territory on a remote planet Your
craft is carrying the deadly Quacker 5000
air-to-surface super bombs.

Enemy defence will try to eliminate
your craft with strategically placed auto-
launch ballistic missiles and Skyhawk
Destroyers. Rugged surface terrain and
freak meteor storms hinder your pro-
gress. Your movementis also heavily res-
tricted by a long winding subterranean
passageway, together with massive mis-
sile launch bays which stretch hundreds
of meters into the air. IT

GAME: Star Blaster _  __.—- ¢

"'ll T L (uk_ﬁmndm)
TS ERNERREY
JOYSTICK. Optional
SUPPLIER: Dick Smith
PRICE: $12.50
OVERALL: ****
Your mission is to destroy the seemingly
never ending array of enemy space craft

The enemy fleet consist of ships, tan-
kers, freighters and troop carriers which

must be destroyed. There are fighters that
career straight towards you and will score
a hit on your ship if you do not destroy
them first

Your Star Blaster laser is deadly
accurate, however, the movement of
enemy craft makes the task exceedingly
difficult

Using the joystick instead of the
keyboard makes the game a little
easier.

Excellent use is made of graphics, and
the game is well recommended. IT

PERSONAL COMPUTER GAMES

PC g
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GAME: Asteroids

MACHINE: VZ-200 (expanded)
JOYSTICK: Optional
PUBLISHER: Dick Smith
SUPPLIER: Dick Smith
PRICE: $12.50

It's lonely out in space when you are the
only one left to protect your planet from
the continuous shower of meteors. Your

mission is to destroy the meteors before
they destroy you.

Fortunately you can rotate your ship in
any direction, firing your deadly accurate
lasers as you move about in space.
However, as you shoot the larger meteors
they break up and become lots of little
ones, these smaller meteors being just as
deadly as their parents.

If you become so trapped by meteors
that you feel that your doom is near, you
may escape by the wuse of your

‘hyperspace’ button, projecting you at

random to another part of space. Use this
button with extreme caution as you may

be projected directly into the path of

another meteor.

Armed with your trusty laser gun, the
only safe way to survive is to con-
tinuously fire at all that comes your way,
or even looks like coming your way.

You are given three lives before your
doom is declared as final.

On-screen scoring gives you a con-
tinuous update of your game, bonus

points being gained by shooting down |

enemy space craft that occasionally enter :
your air-space. Beware of these space;
- craft, however, as they also fire lasers at
you as deadly as your own. '
The game is for one or two players, and
using the joystick makes the game easier
to play.
Written in assembly language called
from Basic, the game makes excellent use
of graphics. Better use could have been
made, however of the sound features.
Asteroids is addictive to start, however
I'm inclined to doubt whether the addic-
tion will last all that long

For $12.50 the game is nevertheless
recommended as one of the better
graphics games from Dick Smith for the
VZ-200. IT

GRAPHICS
SOUND
ORIGINALITY

LASTING INTEREST
OVERALL

GAME: Super Snake
MACHINE: VZ-200 (expanded)
JOYSTICK: No
PUBLISHER: Dick Smith
SUPPLIER: Dick Smith
PRICE: $12.50

You are a snake and in order to grow you
must seek food which appears randomly
on the screen.

To catch the food you must continue to
move the snake around the playing area
without touching either the walls or any
part of your own tail.

You score points by eating the food as
it appears. Each piece of food is worth a
random value between 1 and 38. This
value is added to your score and also to
the length of your tail. As the length of
your tail increases so it becomes more
difficult to stay alive. !

There are four levels of play with ten |
playing speeds within each level, giving a
grand total of 40 levels of difficulty! The

upper ten speeds, (champion level) are so
fast that play is virtually impossible.

The levels of difficulty are selected by |
first pressing a letter (A-D) to set the level |
of play, followed by a number (0-9) to set
the playing speed.

Using the control keys you then
manoeuvre your snake around the

screen, your tail becomes longer as you

eat the food. If you do not eat the food
withing a short period of time it dis- |

appears and re-appears in a new random

location. In trying to make your catch you
finally tie yourself in a knot due to the
growing length of your tail, or you are for-
ced into the walls due to lack of room.

The screen shows a continuous score
update of the game in play, together with
the highest previous score gained for that
level All high scores are held in memory
and are displayed in turn as each speed
level is chosen.

Once you have mastered the control
keys, Super Snake becomes a very
challenging game to play, despite its
simplicity.

Quick response and the ability to

analyse the situation as you move around ~ |

the screen make this game a real
challenge and an excellent learning aid
for children. IT

GRAPHICS
SOUND
ORIGINALTY

LASTING INTEREST
OVERALL
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GAME: Lunar Lander
MACHINE: VZ-200 (expanded)
JOYSTICK: Optional
PUBLISHER: Dick Smith
SUPPLIER: Dick Smith
PRICE: $12.50

In this arcade-style game the object is t
navigate your craft down a moon crate
and onto the yellow landing pad prc

vided without running out of fuel o1
crashing into the rocky lunar landscape
or crater walls.

The crater is extremely rugged, making
the task of landing your craft far more
difficult than first appears. By the use o
appropriate keys (or joystick) you mus
guide your ship, increasing or decreasing
thrust as you navigate past enemy lase!
beams.

You can protect yourself from thes¢
laser beams by tuming on your ‘force
field’, however, you must turn the force
field off again before being able to land
your ship. A bonus landing pad frequen-
tly appears in a small cave on the side of
the crater, a welcome relief if you are run-
ning out of fuel

Your ship's landing gear must also be
in position before being able to land; any
attempt to land on the pad without your
landing gear in position will result in a
crash landing. Unfortunately, you have
no direct control over your landing gear,
this being randomly set by the computer.
If, when approaching the landing pad

your gear is not in position (as shown by &
blue bar at the base of your ship), you
must hover (thrust setting 4) until the
landing gear is set

The screen gives you a continuous
indication of your thrust setting (0-5) anc
your current score. Flashing bars indi-
cate which of your turn settings (L or R) is
set on. The absence of these bars means 3
straight descent A moving scale at the
bottom of the screen shows your fuel
remaining.

Using a joystick is an advantage, since
control of the craft is somewhat difficul
when using the keyboard.

Fair use is made of the VZ-20(
graphics, but better games are
available. I

GRAPHICS

SOUND
ORIGINALJTY
LASTING INTEREST

s

E2 1]

2 1]

*%%

OVERALL

e




Log book and Morse course on VZ200

Two Programs for CB and ham
enthuSlasts for the VZ200
micro€omputer  (unexpanded)
have been developed by a new
TasmaAnian enterprise, Hi-com
Programs.

‘Log Book’ takes advantage of
VZ200 command of INPUT#
and PRINT#, which enable you

to load and retrieve file data
fromthe tape while the program
is running.

Included in this ‘log book’
package is a similar program
that uses DATA commands to
load and retrieve file data.

‘Morse Code’ is aimed at an
operator studying for a novice

amateur licence. As well as
teaching the Morse code, the
operator can be drilled in single-
letters, single words or full sen-
tences; this can be from letters
to code, or vice versa. This pro-
gram is claimed to be based on
sound educational ideas and
gives some assistance when er-

rors are made.

Program tapes are available at
$6 for the log book package; $6
for the Morse code; $10 for both
programs.

For further information con-
tact J. Hirst, Hi-com Programs,
RSD 170, Exeter, Tas 7251.
(003)94-4003.

ETI

April 1985 — 103
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GAME: Dyel
MACHINE: VZ-200/300
(unexpanded)
PUBLISHER: Dick Smith
SUPPLIER: Dick Smith
Electronics
PRIEE: $13.95
OVERALL . **

Duel consists of two games on a single
tape, both games being player against
player. The first program, Ace of Aces, is a
game where you have to hit and destroy
youropponent’splane. Atotal of 15 hitsis
required to cause total destruction.

After 15 hits your plane goes up in a
puff of smoke, the program then returns
for a second duel. Do not think that you
can hide behind the clouds as your
opponent’s guns are just as deadly even
when you're not in direct view.

Poor use is made of sound. The only
sound is a beep each time you fire your
gun.

In the second program, Gunfighter, you
and youropponentare set for a duel, each
armed with a six-shooter.

Both programs make fair use of
graphics, however, the poor use of sound
does distract somewhat from the
games.

Although both games can be played
using the keyboard, the use of joysticks is
preferred as the keyboard does become
crowded with a total of ten keys being
used between two players. IT
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GAME: Attack of the
Killer Tomatoes
MACHINE: VZ-200/300
(unexpanded)
PUBLISHER: Dick Smith
SUPPLIER: Dick Smith
" Electronics
PRICE: $13.95

In Anack of the Killer Tomatoes you are

trapped in a maze with up to five
extremely vicious vegetables. If they
catch you they will kill you. All, however,
is not lost. You can destroy the killer
tomatoes by digging holes with your
shovel and trying to lure the tomatoes
into the holes.

Once they fall into a hole they are
momentarily trapped; to kill the tomato
you must then bury it

Remember that even though the killer
tomatoes have very poor eyesight and
can’t see vour holes. thev are big. You -
need a large hole to trap them and even
then you have to be quick to. fill the hole
before they can escape and chase you.

Tomatoes may be stupid but they will
help one another. If one is trapped in a
hole, another will help it out. So be wary
of tomatoes which travel in a convoy.

In each game you have two spare lives.
If you take too long finishing a game the
tomatoes will go wild so it is advisable to
bury the tomatoes as quickly as
possible.

Caution is also required as the

tomatoes can merge and divide again as
they chase toward you.

Although the game can be played with
the keyboard, the use of joysticks is
recommended. With completeabsence of
sound, and the poor use of graphics, bet-
ter games are available for the VZ-200.

The game keeps a tally of the highest
score. If you wish to save the highest score
for later retrieval, simply press ‘E’ for exit
before starting the next game, this com-
mand will send you from machine
language to Basic. The program,

however, will still remain in RAM.
Without entering any other commands,
CSAVE the program on a blank

tape. IT
GRAPHICS *
SOUND N/A
ORIGINALITY .
LASTING INTEREST *

OVERALL P




Keyboard, Tower of Hanoi and
Block Puzzler

VZ 200 Forages 5-8

The three programs evaluated
below were trialled with children
In Years 2/3 and Years 5/6, using
an unexpanded VZ-200
microcomputer.

Keyboard

This program introduces
keyboard manipulation to child
and adult alike, through a game
situation. The monitor displays a
key and the pupil must press the
corresponding key upon his

. keyboard within an allotted time
limit. Atthe conclusion of each
game a score out of twenty is
registered. There are six skill
levels with the time allowed for
each response diminishing at
each increased skill level.
Cassette $8.00

VsoftwareZ

Tower Of Hanoi

The aim of the program is to shift a
group of disks from one pile to
another. The shifted disks must
then be rearranged in order from
smallest to largest in their new
location. Arrow keyscontrol all
movements.

The player has a choice of three
skilllevels: 3disks, 5 disks

and 7 disk:swhichneedto

be reassempied withina
minimum numper of moves. As
well asthe challenge of sciving
the problem within a minimum
number of moves. a imer makes
the game a race against the clocl:.

The documentation and on-screen
Instructions are both clear and
concise.

Cassette $8.00

VsoftwareZ

Block Puzzler

This is another logic and
mathematical problem solving
program. The aim of this game is
to rearrange a set of randomly
dispersed letters into a matching
sequence. This sequence hasto
be arranged alphabetically. The
program only allows children to
complete the task within a
minimum numper of moves or
within 10 minutes duration.

Block Puzzier is supposed to suit
Years 4-7, however [ would
recommend its use only with
mathematically gifted children in
the lower primary/infants level. It
would be more suitable for use
with children in the upper
primary and early secondary
school years.

Reviewer Rhys McGregor

Cassette $10.00
VsoftwareZ

VsoftwareZ

39 Agnes Street
Toowong, Qld 4066
Tel: (07) 371 3707

C'QSS YOorm Cgmpu.‘.‘,\
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SOFTWARE ADVERTISEMENTS

A 15 page compilation of ads. for a variety of software,
services, User groups etc. (12)



The incredible *
!_ DICK SMITH VZ 200
Personal Colour Computer

i Here it is at last — the breakthrough you've
ibeen waiting fort A personal colour

[ computer with all the right features: colour »

i graphics, sound, standard Microsof! BASIC Now

{ for easy programming, a whopping 8K bytes . ;
of RAM memory, the ability to work with a ev;ry fcfg“l.y
standard TV set, and much more. Yet thanks can afford their
to modern electronics and our buying own personal computer

:power, the Dick Smith VZ 200 will cost you
:only $499 — far less than any comparable | @ Simple and safe to use

computer! There'll never be a better time to Operates from low voltage via amains adaptor
invest in your family's future. . Absolutely sate — even for children.

Yes, for just $499, the Dick Smith VZ 200 gives @ Works with any normal TV set

you amazing computing power — far more It simply plugs in, no need to buy an expensive
than many machines two, three or even four monitor

times the price. Now you can find out what @® Uses a normal cassette recorder

computers are all about. The kids can use it :
with their school work. It can keep track of ::: o':ng to buy @ high cost computer type

your home budget. It can even help you in
your business! 9 ® Easy to read manuals, Demo cassette

When you buy the VZ 200, you ge! not one but
two manuals, a User's Manual and a BASIC
Manual, plus a Demonstration Cassette

/Still not convinced? Try our exclusive 7 day
imoney back satistaction guarantee.

{

Buy the Dick Smith VZ 200 Colour Computer
«and try it in your home for up to 7 days. It .
lyou're not absolutely delighted, you can Th T Th H d H b'
teturn it in original condition and packaging O s e I n C re I e
for a full refund.

it owencingS et cuerian DICK SMITH VZ 200

ONLY AVAILABLE FROM Cat. X-7200

ICK SMITH ELECTRONICS

NSW @ Auburn 648 0558 @ Bankstown Sq. 707 4888 @ Blakehurst 546 7744 ® Bondi Jct 387 1444 @ Broadway 2113777
® Brookvale 93 0441 @ Chullora 642 8922 @ Gore Hill 439 5311 @ Gosford 25 0235 @ Liverpool 600 988 AS27 )L
® Newcastle (Tn hes Hill) 61 1896 ® North Ryde 88 3855 @ Parramatta689 2188 @ Penrith 323 400 @ Sydnelendge St) 27 5051

ORDER BY PHONE!

° Sydney(York ;267 9111 @ Tamworth 66 1961 @ WOIlongong 283800 ACT @ Fyshwick 804944 VIC ® Coburg 383 4455

® Frankston 783 9144 @ Geelong 78 6766 ® Melbourne 67 9834 @ Richmond 428 1614 @ Springvale 547 0522 Just phone us on(02) 8882105
QLD @ Brisbane 229 9377 @ Buranda 391 6233 @ Chermside 59 6255 ® Toowoomba 38 4300 ® Townsville 72 5722 and quote your Bankcard No
$A @ Adelaide 212 1962 @ Darlington 298 8977 @ Enfield 260 6088 WA @ Perth (William St) 328 6944 @ Perth (Hay St) 321 4357 Your VZ-200 will be on its way
® Cannington 451 8666 TAS @ Hobart 31 0800 the same day"!

A e Australian Personal Computer Page 27



$$9$$ MAKE MONEY $$$$$ | |
VZ200 | |Pmdear

SOFTWARE HOBBY

Cosmic Software the largest |- Write programs for
International distributor of VZ the new DlgSRSM'TH
200 software offers Australian | CSMPUTER
software authors the opportunity
to make thousands of dollars. The incredi xS
s e incredible new Dick Smith VZ
Let us reviewyourlatestwork and oo Comeuter leskslikebesoming
if it's satisfactory we'll market it o oy ougands o hese$199
worldwide and pay you generous units already in Australian homes,
royalties : pfoT;?gms igrggrgwir:g;c;qaan _:f;rxiar:g
rate. Here is an outstanding opp-
Contact us on 83#2'%{; 'e°a'r§:éit’r‘;”?ézﬁe‘;°$°y”égi
(002) 661 407 5 writing programe for the v2-200.
P.O. Box 3494, Sydney 2001 GGk SMINF ELECTRONICS
VZ 200 PROGRAMMING NSW, 2413 "o e

Telephone: (02)888 3200

DSE/A557/JW
60

vC



vZ-200
DEFENCE PENETRATOR

Can you destroy strategically placed missiie bases or will they SCRAMB,
our system?

Now you are the Pilot of the VZ-200 Annihilator, the deadliest surf-
attach spacecraft known. Your mission is to infiltrate enemy territory on
planetoids carrying the deadly QUACKER S000 air to surface super
and your own crafts high output intercept to destroy torpedoes. Destroy
destroyed!

Enemy defences will try to ellmlnate you with carefully stationed a
launch ballistic missiles and Skyhawk Destroyers. Rugged surface terrain
feak meteor storms will hinder you as you rain down fiery devastation iz,
their surface and underground nuclear reactors and supply depots. Vi
NERVES of .STEEL you must try to recover your steadily d|m|msh|ng.
supply in flight and reach the climax of your mission!

Can you cross the 2000 KM of swooping scenarios?

Can you reach the enemy COMMAND BASE and smash it to atoms?

Danger awaits you with super ARCADE ACTION! i

DEFENCE PENETRATOR is based on one of the most popular arcz
tavourites of all time with FAST ANIMATED HIGH RESOLUTION COLO§
GRAPHICS and SOUND EFFECTS. Written in machine code for su?e--
quality. .

16X TAPE $12.50

WIN!

With every 520 00 you spend, you will receive a chance to win a pnzsI
Cosmic Software's “Totally awesome & mysterious Lucky Numi
Draw!” (All prizes worth not less than $100).

HOW TO ORDER:

Order the products you want on our
COSMIC HOTLINE! Ph: (02) 661 4075.
Use your Bankcard. Or order direct
through our superfast Mail Order Depart-
ment! See order form. If you do not want
to cut it out then just copy out the main
details! All orders are sent out to you

| Post to: COSMIC SOFTWARE

within 24 hours of receiving your order by |

CERTIFIED PRIORITY PAID MAIL. RUSH
YOUR ORDER NOW

/—\}'P_C @:J*(?-,’; L(f’;\) i

G.P.O. Box 3494, SYDNEY N.S.W. 2001
Phone: (02) 661 4075

YIS PRICE EACH G

NAME .. ... ... .. . ;
| ADDRESS .................. ... ‘:
| PICODE........

l Enclosed$. .. ... ... Bankcard/Cheque/
| Money Order

Expiry Date:. .. .........

ALL PRICES INCLUDE POSTAGE! TOTA!

APc



VZ200 Games Featuring Hi-Res Colour Graphics
and Fantastie Sounds. -

MORGOTH

Prepare yourself for medieval adventure in MORGOTH. Now
you A&re pitted against fire-balls, giant spiders, ghosts and
ghouls with only your bow and arrows for protection. Can you
do battle in the underground caverns, ancient castle or the
mirky forest? Find out. Morgoth features fantastic sound, a

tantastic challenge and hi-res colour graphics! .
VZ200 TAPE 16K, $12.50 Ww—
BOSKONE ALERT

The ULTIMATE experience in space combat. Battle “intelli-
gent” escort fighters, drone kill pods, and attempt to destroy
the 9 Deathstars. Complete with over 100 screens of space
“map” to explore and a scanner to guide your craft with.

Move 8 directionally (all terrain scrolls 8 directionally) and
fight in the time-space twisted Vortex field or the moving
asteroid belt! Fast moving animated machine language action
beyond any arcade game ever written! With sound! Includes
detailed battle manual!

VZ200 TAPE 16K, $12.50

RALLY RACER

Beware! Mad Morgan, Crazy Harry and his hoodlums are on
the prowl in a fantastic maze trying to track you down. Is your
super charger fast enough! Your car remains in the centre of
the screen while objects move around it! Your fuel is limited
and you have to knock down 10 flags, but don’t despair. A grid
scanner to your right indicates the position of your cars and
your foes!

VZ200 TAPE 16K, $12.50

DEFENCE PENETRATOR

-

Can you place strategically placed missile bases or will they
SCRAMBLE our system?

Now as pilot of the Z-80 Anbnihilator your mission is to infil-
trate enemy territory carrying deadly QUAKER 5000 space-to-
surface super bombs and your own crafts high high output
intercept to destroy torpedoes.

Enemy defences will try to eliminate you with auto-launch
ballistic missiles and installations. Beware of rugged surface
terrain, your diminishing fuel supply and meteor storms!

Can you cross the 2000 km of swooping scenarios?

Can you reach the enemy COMMAND BASE and smash it to
atoms? Written machine language with super smooth hi-res co-
lour graphics and sound!

VZ200 TAPE 16K, $12.50

VZ Monitor

Monitor Dis-Assemble (Z80 Code). Single Steps
Programmes and many other features.
The BEST Monitor Available!
V2200 16K Tape $19.95

TO ORDER -

TURN TO PAGE 82. .

P 3.
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M ORGOTH Morgoth is amulti-roomed arcade adventurewhich combines
the fast paced skill and action of arcade games with the heroic deeds of
ar ancient world. It's fully animated. smooth Hi-Res colour graphics and
sound effects highlight the CAVERNS OF MORIA, SMEAGORS KEEP
& MIRKWOOD FOREST where youare pitted against a variety of monsters
with only your magic bow and arrows for protection. Morgothis a unique
action packed adventure allowing you to wander through the enchanted
dominion of Morgoth and collect the lost treasures of KAZARD KALLAHAN.
But. beware! You must escape before the satanic MORGOTH. being of
pure evil, is aroused and seeks yea! )

ONLY $12.50 tape for VZ-200 (Requires 16K ram mem. expansion module.)

APc Nov §3
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ZRoad Warrion

ROAD WARRIOR Beware! Mad Morgan, Crazy Harry and his hoodlums
are on the prowl in a fantastic (32 screens) of maze trying to track you
down. Is your super charged car fast enough! Your car remains in the
centre of the screen while the background moves around it! Your fuel is
limited and you have to recover 10 fuel tanks marked by flags. but don't
despair. Your car is armed with a smoke screenand scanner! Fast Hi-Res
colour graphics and sound! Very fast ACTION!!

ONLY $12.50 tape for VZ-200 (Requires 16K ram mem. expansion module).

B0SHone ALERT

MAIL LIST This easy to use program will enable your VZ-200 to create
and maintain a file of up to 200 names, addresses & phone numbers.

Ideal for: —Mailing lists for small businesses
—Membership list for clubs, associations, churches, schools
societies etc.

ONLY $12.50 Tape for VZ-200.(Requires 16K Ram memory expansion
module and Printer).



VZ-200 Software: The author of ‘Acne Attack

-the game that set everyone laughing...’, de-
scribed in the October 8-9 1983 edition of the
Weekend Australian, presents ‘Snake
Mambo’. ‘Snake Mambo’ is a dynamic chase
game utilising excellent graphics and sound
effects. Guide Mambo, the galactic snake, to
various energy pllls to help him regain his
strength and your score. Mambo needs help
and only you can save him! Program uses
joystick or keyboard. Computer verified tape
with full instructions, $10. Mail order to Wil-
liam Dickinson, ‘Mount Pleasant, Ban-
nockburn 3331. Prompt return guaranteed.

3 FOR THE

V2208

*VZ200 (expanded): Adventure program,
‘Castle of Elgior'. Send $10 to A Majajas, 99
Wyrallah Road, Lismore 2480.
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VZ 200 SOFTWARE

An increasing range of quality software.
Rapid tumaround of orders and enquiries.
Realistic prices and helpful user support.

SUPER INVADERS: 10 flevels, fast action and
great sound effects. . ........ $10.00
PAKMAN: 4 different mazes,
bonus symbols and great
sound effects........ $10.00
GRAPHICS PACKAGE: Char--
acter  designer, drawing
commands and demonstra-
tion........coou.t. ...$10.00"
VZ DEBUG: Disassembler and.
monitor combined, over 20 .
commands .......... $20.00
BLANK DATA CASSETTES:
Top quality reliable loading

everytime......... C12 $1.85
.................. C24 $2.25
HANDLING CHARGES: Per
order........covvvun... $1.50

Send S.A.E. for further infor--
mation or your order to:
R.S. MILLER
8 Muiga Street, Altona 3018

PHONE ENQUIRIES: - .
J. Hawley (03) 367 1469 -~

Page 160  Australian Personal Computer
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VZ 200 SOFTWARE: Send SAE to R. Miller, 8

Mulga St, Altona 3018.

ELECTRONICS Australia, April, 1984

VZ 200 SOFTWARE

An increasing ranqge of qualiity software. Rapid
turnaround ot orders and enquiries. Realistic prices and
helpful user suppos.

SUPER INVADERS: 10 levels. fast achon and

qreat soung efiects. $10.00
PAKMAN. 4 difterent mazes. bonus symbois

and great sound effects. $10.00
GRAPHICS PACKAGE Character designer.

drawing commands and lemonstration. $10.00
VZ DEBUG: Disassembler and monitor

combined. over 20 commands $20.00
BIORHY 1 HM: Chart your way 10 success Printer

or hi-res output $10.00
MORSE-CODE: Learn Morse the easy way

without having to buy a practice kit 510.20
Handling Charges. Per Order $1.50

Send S.A.E. for further information of your order 10 —=
R.S. Miller. 2 Guinane Ave. Hoppers Crossing 3030
Phone Enquires: J. Hawley (03) 367 1469
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For over four years MICRO-80 magazine has been helping owners of Systerm 80 and TRS-80 computers to get
the most from their computers, publishing literally hundreds of new programs, dozens of articles on programming
techniques and how-to-do-it hardware modifications, solving readers’-problems, reviewing commercial programs
and revealing the inner secrets of their computers.

Now WZ-200 owners have the opportunity to join this select group. As from Issue 7, Volume 4, MICRO-80
magazine will also cater for the VZ-200 user. You can look forward to the same high standard of support our
other readers enjoy. Our first VZ issue contains two VZ-200 programs plus an article describing how you can unlock
three hidden commands inside your machine to speed up your programming. Much more is to follow.

W have saved the best news ‘til the end — A 12 ISSUE SUBSCRIPTION TO MICRO-80 MAGAZINE COSTS
YOU ONLY $36.00 DELIVERED TO YOUR HOME. Don't delay, send a cheque, money order or your BANKCARD
number and expiry date today to ensure you are 3 foundation VZ-200 subscriber.

c P.O. BOX 213 GOODWOOD, SOUTH AUSTRALIA 5034
MI RO"BO MICRO-80 PTY LTD 433 MORPHETT ST ADELAIDE (08)211 7244
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VZ-200 Software: Twelve games for $12. In- VZ-200 Quality Software: Poker, Circus,
cludes Star Pilot, Skiing, Target, Golf, and so VZ-Invaders, VZ-Ghost Hunter, Hoppy,
on. Contact Adam Carter, 2 Dougand Court, Super Snake, Knights & Dragons, Defence
Dingley 3172. | Penetrator, Star Blaster, Asteroids, VZ-Panic,
: Planet Patrol, Ladder Challenge, Lear Jet, Air |
raffic Controller, Word Processor, Editor As-
sembler, Rally-X, Monitor Disassembler,
Graphics Pack, Checkers, Typing Teacher,

VZ-200: Send $20 and a blank 30 tape for
Invaders, Hoppy, Pakinan, Super Snake, As-
teroids, Dynasty Derby; or $4 each. Phone
(069) 53 3208. _ =
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VZ200 Quality Software: Not
another time-wasting and trivial
game, but a fascinating, instruc-
tional and interactive program
for both beginners and more
advanced, serious users. Highly
commended by independent re-
viewers. Colour graphics re-
quire full 24K RAM. Send $10
to PAM Software, PO Box 335, |
Lutwyche 4030, for prompt for-
warding.

YC Nov 24 p 173,

Speed Reading, Hangman, Blackjack, Golf
Lessons, Tennis, Spellomatic 1 & 2, 3 & 4,
Flashcard 1 & 2, 3 & 4, Statistics 1 & 2, Intro
to Basic, Galazian, Adventure and Mailing |
List. Choose any 8 programs above for a low
price of $35 (P&P inc). Send your orders to
Simo Bjelic, 29 Mayo Crescent, Salisbury

. Downs 5108.




APC Dec 84 -{('13
p. 213,

FOR SALE: VZ200/300 UNIQUE and first class
software, monitor/debugger $14.95, extended
BASIC $12.50, array utility $14.95, protect utility
$14.95 and more. W. Obrist, 50 Cobham Ave,
West Ryde, NSW 2114, .

[

ETI May 1986 — 63
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FOR SALE: VZ 200 Extra listable commands.
Auto, Trace, Delete, On goto, Onerror, Strings$,
Defdbl, etc. Cassette and information. $10-$15
G. Lehmann, 6 Midway Rd, Elizabeth East SA
5112,

1
J
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VZ200 VZ 200 VZ 200
MONITOR/DEBUGGER
FOR VZ 200

Save, load M/L tapes
Set break points, set flag reg’s
Mem. dump’s to printer and more
$14.95 only
Renumber, merge basic programs
(M/L tape) $12.50
(Both programs need mem. expension)
by

W. OBRIST

P.O. Box 56 St. Kilda 3182
VZ 200 VZ 200 VZ 200

VZ-200 SOFTWARE
WORD PROCESSOR. A simple menu driven
programme outputs multiple copies to
printer in letter format or text only. Features
insert, delete, alter, tape save & retrieve.
Requires 16K exp. please indicate 40 or 80
column printer.

DATA MASTER. Data base for cataloguing
books, record collections etc. Full editing,
fast sort & search routines. Outputs to
printer all or part of files. Requires 16K exp.

ADDRESS BOOK. Stores up to 200 names,
addresses and telephone numbers. Outputs
to printer and saves on tape. Field search
and fast sort routines. Requires 16K exp.

$8.00 each P&P inc. or all 3 for only $20.00
L. DAWSON
BOX 718F G.P.O. MELBOURNE 3001




Clreus ¢ .. .,

Dick Smith ..+ . x o
--.Cassette $9.50 .. .

f,u'Dra'cula Castle
. Dick Smith

. Cassette S13.95
R

, Horse Racing
Dick Smith
Cassette $9.50

Killer Tomato
Dick Smith
Cassette S13.95

r
Poker |

" Dick Smilh
Cassette $9.50

Slot Machine
_ Dick Smith
" Cassette $9.50

’ Star Blaster
!... Dick Smith
[

|

Super Snake
Dick Smith
Cassette S$13.95

Tennls
Dick Smith
Cassette $13.95

..VZ Ghost Hunt
Dick Smith
Cassette S13.95

VZ Invaders
Dick Smith
Cassette 59.50

vZ Panic t
Dick Smith
Cassette S13.95

‘GENERAL
BUSINESS

‘Mailing List
« Dick Smith
Cassette $13.95

'Statistics 1
Dick Smith
Cassette S13.95

'Statistics 2
. Dick Smith
Cassette $13.95

~ Cassette $13.95

Intro To BASIC
Dick Smith

“‘Cassette $13.95 .

Matrix 7o §
Dick Smith .yi. v
Cassette S13.95

Metric Spycatcher

Dick Smith .
Cassette S$13,95 -

Music Writer-
Dick Smith - s,
Cassette S13.95

Speed Reading
Dick Smith
Cassette S13.95

) Spellomét"i\c"lr-ill’ '

Dick Smith
Cassette $13.95

)’c Jun . §S.

"UTILITIES =
1 .Disassembler .
- Dick Smith - .-
“Cassette $13.95

<

AU
Editor Assembler
. Dick Smith ...,

"Dick Smith - : i
‘Cassette S$13.95 .

LR

ra+
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structenal
peginners

VZ200 Quality Software: Not another time-
wasting and trivial game, but a fascinating, in-

users. Highly commended by independent re-
vievwars. Colour. grarhics require full 24K
RAM. Send 3i1..« FAM Schware, PO Box
335, Lutwyche 4030, for promat forwarding.

and interactive program for both
and more advanced, serious

Software

VZ200/VZ300 on tape and disk. At
last a disk-based data base unit is
available, le'vz dbase $98.00. Ex-
celient educational, games and
machine language utilities also
available, many not obtainable
anywhere else. Send a large SASE
to Mr | D’alton, 39 Agnes Street,
Toowong 4066. Phone (07) 371

VZ240 Software-Hangman
Assured best ever! Full instruc-
tions supplied. Displays letters
used, letters to go, letter correct,
hangs man (like on paper), and
heaps more. On cassette’ uses
8.75Kbyte. Only $8.75 inc..P&P.
Send-chequée'to Chris Rhodes, 43
Fernhill Road, Mt Evelyn 3796.

3707.

— " NEW VZ-200/300
DISC BASED DATA BASE GHOQ.EL&IT'!I! SOFTWARE

for

VZ200 VZ300
LE’'VZ D' BASE $98.00

Also other exclusive software
send large S.A.S.E. for VLISTZ

VSOFTWAREZ

39 Agnes St., Toowong Qld 4066
'ph (07) 371 3707

‘Price: $15.00 — (Tape)

VZ200 VZ300

SUPERB SMALL BUSINESS
EDUCATIONAL & UTILITY

SOFTWARE
Le'VZ D'Base V1.8 $98
Le'vZ Statement V2.0 $185
Cash Book Ledger $65
Edudisk — 8 programmes $50
Meat Pies V2 $20
Maths Countdown $20
Copy-protect $35
Disk Guard Dissables Dcopy $60

and many more — send large S.AS.E. for VLISTZ

VSOFTWAREZ

39 Agnes St., Toowong Qld 4066
Ph (07) 371 3707

Experience the ULTIMATE in rea!l arcade
game action! Superb high-resoiution graph.cs
and fully programmed in machine-code com-
bined into a fast-challenging game, that'can
only be surpassed by your irnagination.
Based on the box-office smash-hit movie and
popuiar computer game, GHOULBUSTERS
will have you catching ghouls and busting
ghosts all night long.

$18.00 —(Disk)
HACKER'S DELIGHT

A powerful programmer’s and hacker's utility
that allows you to load in any machine-code
program (even COPY:PROTECTED programs).
You then can dissassemble & dump it to prin-
ter, alter it, move it and then save it back.
Comes complete with instruction manual. = - .
Price $22.00 — (Tape) $25.00 -—(Disk) "
PROGRAM COPIER

This utility allows you to copy any produce
backups of any commercial software for the
VZ, including COPY-PROTECTED ones. Also
a tape-to-disk transfer facility and many other
features.

Price $12.00 — (Tape) $15.00 — (Disk)
VZ COMMUNICATIONS PACKAGE

Turn your VZ into a terminal! With the NEW
VZ communications package. Comes com-
plete with Modem + RS-232 interface. Just
plug it in and your talking to the world!

Price $370.00 complete or write in for mara
information. P

ALL programs require 16k RAM for the VZ-
200/300.

We have more quality software available, just
send a SSAE for a free cataiogue.

SEND cheque/money orders to:

CELESTRON SOFTWARE
. P.0. BOX 31,
HUNTINGDALE, VICTORIA, 3166 .

VZ 200 Software: Cash Book
Ledger, Assembler, Utilities,
Hardware Tips and so on. Send
SAE to Mr J.C.E. D'Alton, 39
Agnes Street, Toowong 4066.




VZ200 Tenpin Bowling Program (ex-
panded): Test your bowling skill with this
computer simulation. Send $t1 to GJ
McCleary, 1 Grey Street, Emu Plains 2750.

FOR SALE: VZ200 Quaiity Software. ATC Lear-
Jet, EDASM, Word Processor, Panik, Ladder
Challenge, Star Blaster, Defence Penetrator etc.
Special offerl 21 programs $38 + $3 p&p.
(02)982-5965.

VZ 300/200
FREE CATALOGUE
All original games

Commodore 64
Talking Sam

Your Com:puter Friend
$22.45
. Disk or tape
Gary McCleary Software

P.O. Box 24
Emu Plains 2750 NSW

Page 140 Australian Personal Computer
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FOR SALE: 2200300 PROGRAM COPIER.
Coples all m/c games etc. Also transfer from
tape to disk — $12 tepe of $15 disk. N. Ssrsfou-
dis, PO Box 31, Huntingdale, Vic 3166, (03)551-
6381 ah.

ALE: VZ200 SOFTWARE. 25 exciting
S?r:asson one cassette for the incredible price
of $20 (inc p&p). Send cheque of money order
to Lee Tait, PO Box 13, Aubumm, SA, 5451 for

prompt delivery.

96 — ETI March 1986

Wanted

To buy. sell or swap programs for
VIC-20, Commodore 64, System
80 and VZ200 machines — good
prices. Contact Brett Tollis, PO
Box 584, Port Macquarie 2444

FOR SALE: VZ200/300 software.
Back up your valuable tapes.
Makes copy of any vzzoO/sqo

tape. Send $12 to E. Sundstrup, 29
Hunter St, Macedon, Vic 3440. ‘

FOR SALE: VZ200/300 BEXPANSION
UNITS. 32K RAM for VZ200 only
$80 and 18K RAM for VZ300 only
$70. Ring David, on (07)209-8478
after hours.

ETl October 1986 — 49

VZ200 Software — Program .
Copier ) :
Will copy word processor, editor
assembler, planet patrol, chess,
tennis and all the other vZ200
software. Only $10 inc. P+-P. Send

dale 3167.

VZ200/300 Software

Address book: can handle up to *
350 files, bar charts mailing
labels and so on. Shopping List:
stores products and prices; offers
list and data menu’s; holds over
400 files, saves list, prints list
and so on. Birthday Reminder:
handles up to 500 files and cal-

culates age. All save to disk or |
tape. All come are supplied with
more utilities on one disc (S15)
or tape ($12). For more informa-
tion, contact C. Rhodes, 4/6 Eri-
dunda Court, Lilydale 3140; (03)
735 1663.

o3
8%1-633)

cheque or money order to Nick | Comdactey
Sarafoudis, PO Box 31. Hunting- 1NS\s¢



VZ-200/300
- Amstrad
Commodore 64
Plus/4 owners

Send a large stamped self
addressed envelope to receive
our latest catalogue of

high quality budget priced
software and our free news-
letter full of hints and tips.

Programmers — Earm money.
We pay a generous 25%
royalty. Send your latest work
to us on cassette (or 3" disk
for Amstrad) or write for full
terms.

AY'SEo

P.O. BOX 265
BUNBURY W.A. 6230

PCG Nov 55  2(p)
p 35

The BIG compatibles
SUPER XT

“... the perfect IBM clone . . the most compatible.”
Western Mail 7th Dec.
256K RAM, BIOS/diagnostic ROM, 360K Teac drive,
10MB Seagate hard disk, 2xRS 232C card, Parallel port,

~  Sound circuitry, Socketed IC's.

Includes wide range of business software
$1,300 ex. (31,550 inc)

640K RAM multi function card version
$1,650 ex. (31,840 inc)

PC AT

Completely IBM PC AT compatible
80286 CPU, 512K RAM, 1.2MB IBM type floppy. 20MB hard disk,
Serial and Parallel ports, Battery backed clock and calendar.
Includes PC DOS 3.10, wide range of business software

$5,250 ex. (56,300 inc,)
Peripherals available at ridiculous prices,
wholesale to computer purchasers

VZ-200/300
C-16, Plus/4
Amstrad owners
Whrite for free software catalogue. newsletter and marketing terms.

A%¥'5C0o

"P.O. Box 265
Bunbury, W.A. 6230

APcC

APc Tuls¢ 5(3) paaq.
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VZ-200/300 Computer Club VZ-200/300

VZ South Pacific User Group VZ-200/300

VZ-200/300 Club
24 Albert Street,
Goodna Qid 4300
.(07) 288 3045
- B John D’'Afton

= 38 Agnes Street,
Toowong Qid 4066
(07) 371 3707

APC
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Victorian VZ-200 User Group, Luigi

Chiodo, 24 Don St. Reservoir 3073, (03) 460
3770. )

€

@ A new group for users of the VZ
200 computer has been formed in
Victoria. Plans are to publish a
newsletter every six weeks and to set
up a software library for the use of
members. ‘
Subscription to the group of $10 per '.
year and further information is
-~ available from Luigi Chiodo, 24 Don
St, Reservoir, Vic 3073.

i T - il L

‘,:.iw"'" e ot = . - =
. ELECTRONICS Australia, January, 1984

L e ) R ‘

CLUB CALL

Announcing the VZ200/300 User Group which hails from the postal ad-
dress PO Box 316, St Kilda, Vic 3182. Those interested in joining could
contact Scott Le Brun.

ETI September 1986 — 61 |

VZ200 Users Club, 7 Abbott Cres,
. Malak, Darwin 5793. (089) 27-2830.

ETI August 1984 — 135

VZ USERS: Newsletter/mini magazine
for VZ200/300 users. Send S.A.E. to
‘VZ USER' P.O. Box 154, Dural
2158, for more details. i

120 ELECTRONICS Australia, August 1986

Details of the Ad Lib VeeZed Micro
Club may be obtained by writing to Gor-
don Browell, Ad Lib VeeZed Micro Club,
13 Brookes Street, Biggenden Qld
4621.

p.*q{l(q'

A new VZ-20<70‘/3007User Group has

The Ad Ub VeeZed Micro Club advises change of address to 13
Brookes St, Biggenden, Qid 4621. The club publishes a newsletter
of particular interest to beginners, cailed“Micro Magic".

been formed. Interested readers should
write to: VZ-200/300 User Group, PO
Box 316, St Kilda Vic 3182.

The Ad Lib VeeZed Micro Club,
previously based in Darwin, is now
operating from Biggenden in Queens-
land. For more information contact: Ad ‘
Lib VeeZed Micro Club, 13 Brookes
Street, Biggenden Qld 4621. -

Australien Personal Compure_rr Page 181

46 — ETI October 1986




Quickwrite Wordprocessor
Vsoftwarez
Phone: (07) 371 3707
Price: S40
For all those VZ 200 and 300 per-
sonal computer owners, you
haven't been forgotten — there’s
a new wordprocessor designed
for expanded VZ200 and 300 ma-
chines. The software features au-
tomatic periodic saving of text
while in typing mode, if required,
printing font changes within the
data, fast disksaving and loading
of document text, accommoda-
tion for wide printers up to 255
columns. You can choose either
printer or plotter, four justify and
ragged modes for printing, and ,
labeling of disks with date, code
and other means of identifica-
tion. This is all in addition to the
normal editing facilities avail-
able to a word processor.

p. 2

VZ-300

Software — many titles. Write
for a free comprehensive list.
Scott Le Brun, 5 Cameron Cres-
cent, Wantirna Vic 3152

VZ200 VZ300

AT LAST

A special book of Programme
Listings, Basic and machine code,
hardware modifications and more
Is a must for all VZ2200/VZ300
owners-and users

VPROGRAMMES — VHINTS —
VHARDWAREZ

Postage included

in Australia A$1 8-50
We also run Le'VZ 200/300 OOP
user group. Newsletter $1.00 each

SUPERB SMALL BUSINESS
EDUCATIONAL & UTILITY

SOFTWARE

Le'VZ D'Base V1.8 $98
Le'VZ Statement V2.0 $185
Cash Book Ledger $65
Edudisk — 8 programmes $50
Meat Pies V2 $20
Maths Countdown $20
Copy-protect $35
Disk Guard Dissables Dcopy $60
Monitor Debugger $15
Extended Basic

(with 23 extra commas) $15
Load XX80 Files S8

and many more — send large S.AS.E. for VLISTZ
BANDCARD AND VISACARD WELCOME

VSOFTWAREZ

39 Agnes St Toowon? Qld 4066 Australia
Ph (07) 371 3707
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Wanting to Join
VZ-300 Club. Please send details
on joining. P. Miller, PO BOX 174, VZ200/300 INFORMATION. The largest user

Forbes 2871 NSW. group in the South Pacific area. Le VZ 200/300
OOP. Send S.A.S.E. to Mr. D'Alton, 39 Agnes

VZ-BOOd y St. Toowong 4066, Qld. Ph. (07) 371-3707.
Wanted — cation m

aniin f%olproc?f Lwllaatzl}?ee pprl%ggr?a ms‘ VZ200/300 games tape packed with ten games
especially. P Miller, PO BOX 174, | of my own design. Send $20 for the bargain
Forbes 2871 NSW. ) I tape (includes p&p) to: R. Lyon, Jamieson post

office 3723. Ph. (057) 770-554.

YC Nov g p 59 July 1987 — Australian Electronics Monthly — 89

LASEHL'NK INTRODUCES 24 “NEW” COMMANDS FOR YOUR VZ200/300

LASERI_'NK Your VZ can now be Level Il compatible for only 5 3 5

Telephone Gavin Williamson - (049)62 1678 ~- for name of agent in your state

I_ASEH”NK LARGE RANGE OF SOFTWARE & HARDWARE AVAILABLE FOR VZ

86 — Australian Electronics Monthly — Oct. 1987

FOR SALE VZ 200/300 users
short basic program. Save Bi-
nary Programs to tape and
disc. Send $5 to P. Brennan,
P.O. Box 334, Mordialloc, Vic
3195.

70 — ETI Novembe.r 1987
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ASSEMBLY LANGUAGE
PROGRAMMING MANUAL
FOR BEGINNERS

* 140 pages specifically written
for starting out in machine code
on the VZ price: manual $24.95.

EXTENDED BASIC V2.5
UTILITY PROGRAM

* 25 extra Basic commands
* over 500 sold
* see review ET! Nov. '85
price: tape $18.00
disk $25.00

Send cheque/money order to:
S. OLNEY
P.O. BOX 135
NORTH RICHMOND 2754
(Manual also at DSE stores.)

P

vVZ200 VZ300

AT LAST

A special book of Programme

Listings, Basic and machine code, hardware
modifications and more

VPPROGRAMMEZ-VHINTZ-VHARDWAREZ
Is a must for all VZ200/VZ300 users
Postage included
within Australia A$ 1 8-50
Also User Group LE'VZ200/300 O0OP
Magazine $2.00 each

We sell supurb Small Business, Games,
Educational and Utility software.

NEW! Diskops 4 $10.00
NEW! Quickwrite Word Processor $40.00
NEW!! Airtraffic Controller $20.00
NEW!! Learjet $20.00
NEW! Golf $15.00
NEW!! Escape River $15.00
NEW! Epson Printer Patch $15.00
Extended BASIC t $20.00
LE'VZ D Buse $98.00
Cash Disc Ledger $60.00
Copy Protect $30.00
Load TRS80 System 80 Files $20.00

and many more — send large S.AS.E. for VLISTZ
BANKCARD AND VISACARD WELCOME

Please enrquire about our VHS video tape containing
c¢emensirations of some of our sottware. Come to our
Chnisimtas mini-expo December 5th at Capalaba State
High School

VSOFTWAREZ

39 Agnes St., Toowong Qld 4066 Australia
Ph (07) 371 3707
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HARDWARE REVIEWS

Apr. 83
Apr. 83
Apr. 83
May 83
Jun. 83
Jun. 83
Jun. 83
Aug. 84
Jul. 83
Jul , 83
Jul. 83
Sep. 83
Sep. 83
Aug. 83
Sep. 83
O@c. 83
©Ch=" 83
Ol 83
Dec. 83
Nov. 83
Nov. 83
Nov/Dec83
Feb. 84
Spring 84
Jun. 84
Aug. 84
O@E 5 84
Nov. 84
Nov. 84
Dec. 84
Mar. 85
Jul. 85
Aug. 85
Dec/Jan86
Aug. 86
Nov. 86
Dec. 87
Dec. 87

YCU
APC
ele;
ce
EA
ETI
YC
PCG
ETI

EA

PCN
WM
BB

ME©
CcC
APRC
WM
cT
C
€
WM
SYN
ce
MC
EA
EA

PCG
BEG
EA

CHC
EA
ETI
EA
PCG
AHC
AHC
Y(C
@

56-59
58-66
38-43
26-30
137
30

12
32-7

130-3

16
40
18-20

20=33
202-4
77-8
185

182

LA
37-40
42-108
L7=22
218-21
52-4
12=9
30=3

82-87
14-19
78-80

26=3
JA=33
102=(
22=17
Li=i5
38-39
44
20=21
78

Texet TX-8000. (Bennett)

VZ-200. (Hartnell)

Review of VZ-200.

Video Technology VZ-200 PC. (Ahl)

New low-cost computer - VZ-200.

Dick Smith colour computer.

DSE VZ-200.

VZ-200.

DSE’s personal colour computer.
(Harrison)

The VZ-200: colour, graphics and sound.
(Vernon)

Timing the Laser’s phazer. (Stokes)
Laser.

Dick Smith VZ200: good value.
(Fullerton)

Cash and Carry Computers. (Bell)
Review of VZ-200 and PP40.

VZ-200.

Texet TX8000.

The Laser 200.

Laser 200.

A look at the Laser. (Green)

The Laser - a shot in the dark.
VZ-200. (Ahl)

Laser PP40 Printer/Plotter.

Laser 200. (Green)

Buying your first computer. (Vernon)
An ‘important role for small computers.
(Williams)

Home micro supertest. Pt. 3 (Bollington)
Home micro supertest. Pt. 4 (Bollington)
VZ-200 as a WP (DSE E&F tape WP).
(Williams)

Review of video games consoles.

Back to the VZ-200. (Williams)

Dick Smith’s new VZ-300. (Rowe)

WP on the new VZ-300. (Williams)

How to buy a micro - VZ-300 compared.
Computers for the Rest of Us. (Roberts)
Letter. (Kennedy)

VZ-300. (Hartnell)

VZ-300
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-
T IN YEARS AFTER Texet drove Sinclair out of
tht pocke: calculator market the TX-8008 is
re4dy 1o take on the ZX-81 and the Spectrum.
A s with the calculators Texet hopes to win
cuitomers by aggressive pricing. But although
th¢ £986 TX-8000 is now the cheapest colour
mitro — by a whisker from the Oric and by
£27 from the Spectrum — it has only 4K
RAM as opposed to the 16K of its rivals.

The Z-80 based TX-8000 has a specification
tha, on paper, looks very good compared with
the ZX-81. When it is ‘compared with, for
example, that of the Oric, then a number of
weiknesses become apparent.

Of the threc colour computers under £125
— the Spectrum, Oric and TX-8000 — the
T2X-8000 is the largest. It case is made of a
cream plastic, which feels more brittle than the
plastic used for its rivals — but it would still
require an act of malice to break it. The design
of the case is not as polished as that of its
rivals, but it does have a gently sloping front
which means the keys actually face the user.

The dimensions of the case are 12in. wide
by 6in. deep, 2in. high at the rear and lin.
high at the front. The panel containing the
keys is dark brown and sunken‘into the body.
There are 45 keys in a rubber keyboard which
is very similar 1o that of the Spectrum. Not
only do the keys squash down in the same way
they even have that distinctive clammy feel to
them. If anything the Texet keyboard feels
worse than the Spectrum’s.

Individual keys aresmailer than on the
Spectrum, but there are more of them.
Keyboard lavout is based on the usual
QWERTY typewriter formation, which the
TX-8000 mimics better 1than the Spectrum.
This necessitates fewer key depressions,
especially in the case of punctuation symbols
which can only be achieved by a shifted key on

" the Spectrum but have their usual typewriter
keys on the TX-8000.

Above the first eight number keys there are
the corresponding colour names; yellow, blue,
red, bufl, cvan, magenta, orange and green.
This is the same colour set as on the Spectrum
but with the addition of buff and orange.
Interestingly, there is no black or white, “thh
look in theor) 10 be unobtainable.

When using the keyboard the letter pressed
is what appears on the screen, even though
certain Basic keywords are printed above and
below the keys. The keywords are accessed by
the kind of finger gymnastics that put me ofl
the Spectrum when it first appeared.
Alongside the keyboard is a power light which
tells vou when the machine is on, which

sometimes is not apparent from looking at the
screen.

On the right-hand side of the machine is a
rocker-type switch, to turn the power on and
off. This is a welcome fearture, as anyone using
a Spectrum or ZX-8] will know that the
continual insertion and removal of the power
supply plug eventually works it loose. So a
cold reset — that is a reset of the computer
which clears the RAM — is a simple
operation.

Although the machine is marketed in this
country as the Texet TX-8000, elsewhere it is
known as the Video Technology VZ-200. This
is taking badge -engineering to new heights.
The Texet is exactly the same as the Video
Technology machine except for the VZ-200
badgé. Both machines are manufacrured in
Hong Kong, the factory-door price of the
VZ-200 being $66 — less than £45.

The real significance of this similarity is that
there are a number of interesting peripherals
available for the'VZ-200, which will work with
the Texet. These include: 16K and 64K.Ram
extensions, joysticks, printer, light-pen,
Modem, disc-drives and bar-code readers.
There is also an interface unit which allows
you to use any standard text or graphics
printer. All these add-ons are manufactured by
Video Technology in Hong Kong and will be
available in the U.K. from Texet. Projected
prices are: printer, £129; 64K Ram expansion,
£52; £8 for a single paddle and £60 for a pair
of cordless remote control joysticks.

Opening up the inside of the Texet is like
digging in the garden -of the Cricklewood
house of horrors. A number of vaguely
familiar objects are recognisable amongst the
mess even though all the identifying codes on
the chips have been painted out to preserve
their anonymity. There is a black and white
model of the VZ-200 in Hong Kong and one
Jook inside the casé of the Texet shows that it
is basically a black and white computer that

With internal circuitry that looks like this (below) it is not surprising that colours are displaced by half &

character on screen.
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has been converted for colour. The colour
circuitry is antique by the standards of the
Oric or the Spectrum, with a large number of
presets, pots, coils and resistors.

On the rear of the machine are the usual
power and TV output sockets. In addition
there is a tape socket, which wunlike
conventional tape sockets is a steréo jack
socket — the kind used on portable hi-fis. This
connects to two mono jack plugs, red and
black, the red one being the Ear connection
and black the Mic.

There is also a monitor output — which will
not work with most monitors. Also along the
back of the machine, but covered by a couple
of aluminium panels are the bus expanders.
One is marked Memory Expansion and the
other, Peripheral. This may imply that only
one peripheral can be connected at a time. The
panels are attached to the computer by two
tiny screws.

Power for the micro comes from a
transformer which would plug straight into
the power socket except that it has a two-pin
electric shaver-type plug. This needs a special
adaprer 10 enable it to be used with domestic
U.K. power sockets. Unfortunately the pen-
nies this adds to the price of the micro makes
the Texet only a pound cheaper than the Oric.

Because the transformer itself is attached to
the plug its weight causes it to work its wady
out of the socket. While this is not likely to be
dangerous, due to the insulation on the pins, it
does mean that a programming session can be
ruined and all work lost due the the resulting
power failure.

When the machine is pov.ered up the
message: VIDEO TECHNOLOGY

BASIC V1.0
appears. The- letters are in light green on a
darker green background with the whole
surrounded by a black border. The cursor — a
square of light green, flashes on and off. If the
on/off switch is flicked momentarily to the off
position and back again a bizarre effect on

.screen is caused by the memory-mapped

screen area of RAM being filled with garbage.

The TX-8000 has only 4K RAM — and 2K
is available for programs, the other 2K is for
the screen. The maximum size of a numeric
array defined in a Basic DIM statement is
1313 locations and a string array can hold
1751 strings.

Of course.should you decide 1o use arrays
that big, there will not be any room left for the
program. Anyone who has used the ZX-81
might think 2K is a lot of memory, especially
when it does not have to store the display as
well. If you were a bit tight for space, you
could try storing numbers as strings though.



L

Arrays may be multidimensional, but L
warned, arrays of more than one dimension eat
heavily into the memory. By the time you get
to an array of seven dimensions, (2,2,2,2,2,2,2),
you have run out of memory.

A simple line of Basic, such as:

10 x=20

only takes up four bytes so a reasonable
program can be squeezed into the memory.
However this compares very unfavourably
with the Oric, which is only a fraction more
expensive, but has a nominal 16K of RAM.

The organisation of the video memory is
interesting, in the normal text mode — which
is called from Basic by the command Moede(0),
the first 512 bytes of video memory store the

e
screen characters. L
Any of the machine’s L
character set of 255 characters
can be Poked into this memory,
and of course it is the area that the
Print command uses.

All the usual characters appear in the set,

together with their inverses. In addition there
is a subset of graphic characters which consist

-4
of the character’
4 square divided
into four smaller
squares, filled in all
possible combinations.
This graphic subset is

repeated four times.
When the machine is
P turned on this

o .
character set appears in four
“ different colours but use of the
< Color’ command — which is
* similar to Ink on the Spectrum —
changes this, and the four sets seem

to change to arbitary colours.

) {continued on page 59/

YOUR COMPUTER, APRIL 1983 57



—

fcontiMued from page 57)

Col0Or only aftects the graphic symbols.
There is no provision for printing words or
letter5 in colour. What is strange is a lack of
black ¢r white on the screen. In practice the
colour designated as Buff is slightly off-white
and fOT most purposes can be used in its place.
Black ¢can be obtained only as the other colour
in the graphic symbol character set.

There is a major problem with the colour on
the Texet, it seems that each of the colours is
attribuled to a character space that is displaced
half 2 character to the right of the printed
character. That is, the printed characters and
their assigned colours do not match up on the
screen?. This could be a fault in the review
machine, but looking at the colour circuitry
within it is not surprising.

It 3s a shame about the colour location
problem, because the colours themselves are
the brightest on any of the cheaper colour
computers. The red is a little darker than it
should be, but the blue and orange are as
luminous as Day-Glo colours. The colours can
be changed by altering the controls of your
TV set, but the alignment problem cannot be
iraned out.

The graphics characters can be printed or
Poked on to the screen by using their character
codes, but they are also accessible from the
keyboard. To print them in, say, a pair of
quotes inside a Print statement, you have to
press both shift and control at once, then the
relevant graphics key. Graphics are printed on
the key switches, so you have some idea which
one you are using. On the Z key a graphic
block is printed which does not correspond to
the character printed by that key, and keys: x,
c, v, b, are merely repeats of characters that
can be found elsewhere and consequently are
not marked.

When printed directly from the keyboard
the graphics characters appear in the default
light and dark green colour set. After a Color
command however they will be printed on the
screen in that colour. The characters print
on to the screen extremely fast in this mode, a
thousand colour graphic strings taking less

than 20 seconds.*But there is a price to pay. A -

string can only contain graphic characters of
one colour, and that colour is always the
colour specified by the preceding Color
command.

In the text graphics mode, mode 0, the
screen is organised into 16 lines of 32
characters. This compares with 24 lines of 32
on the Spectrum’ — or more correctly 22
usable lines, and 28 by 40 on the Oric —
which is a Prestel-like display.

High-Resolution mode, mode 1, is not really
high-resolution at all.. There are only 128 by
64 pixel locations, which is not much berter
than some — albeit much more expensive —
microcomputers’ text mode. This takes up the
enrire 2K of the video memory, which is
interesting because 128 x 64 is not 2K, but
8K.

It works in a way that is similar to the text
mode. There are 32 columns and 64 rows,
each of which can have any value up to the
eight-bit limit of 255. In text mode these
normally represent characters, but in mode 1
they represent short graphic strings of four
pixels, arranged in a line one after the other.
Poking a value into one of these locations
specifies the colour of each of those four
pixels.

Obviously not all possible combinations of
the eight colours in four pixels can be
accommodated — there are 4,000. Unfortun-
ately thanks to the colour misalignment,
colour is not always visible in this mode.

Light green is the only possible background

CONCLUSIONS
- BThe Texet TX-8000 may enjoy a brief
period of fame as the cheapest colour
computer around but too many com-.
promises have been made.

®The colour display on the screen
needs tidying up as does the internal
construction of the Texet. If this was
done then the peripherals available
for the TX-8000 — especially 64K
expansion for £562 might make it
worth a second glance.

B The shortcomings of the £58 Texet
make the high standards of the £99
Oric and the £125 Spectrum seem all

. the more remarkable.

allowed in the so-called high-resolution mode.
To let you know that the mode has changed
from low-resolution/text to the pseudo high-
resolution the border colour changes from soot

black to the same lime green as the rest of the-

screen. This is to avoid any confusion between

what might be called low-resolution 1 and low--

resolution 2.
So bad is the colour misalignment that when

‘a sine curve is displayed on the screen, it

appears as black on the lime green back-
ground, with a hint of whatever the chosen
colour was around the edges. This makes a
mockery of the TX-8000’s ability to display
any of its eight colours at any one of the 128
by 64 locations.

Poking to the dlsplay is a comphcated

39" 5

(W)

business in this mode, so there are adequate
Basic commands to handle the graphics. They
are Set and Reset — which plot and unplot
points on the screen, and Point which
examines a position and tells you if it is on or
off.

Despite the ventilation both in the top of
and under the case, the machine can become
very hot. This could be due to the poor
thermal contact of the heat sink, which was
only loosely connected to the power supply
semiconductor. This can cause problems.
When the machine was turned off momen-
tarily — due to the transformer falling out of
the socket — the television had to be retuned
to obtain a picture.

TX-8000 Basic is a fairly standard version of
Microsoft Basic. It holds few surprises but
does have some refinements that, if omitted,
would make the Texet a very old-fashioned
machine indeed. There is the Step to go with
For ... Next, and the Else to supplement the If

. Then. As far as structures go, the TX-8000
is a non-starter.

Cassettes are loaded with the CLoad com-
mand, which causes the machine to print Bad
on the screen whenever a load fails. Loading is
extremely difficult because unlike the
Spectrum there is no screen display to let you
know how well the load is going.

CSave is accompanied by a Verify command,
which no self-respecting micro would be seen
without these days. All the tape operations are
performed at 600 baud which is faster than the
ZX-81 but slower than the Spectrum — the
Oric allows you to choose speeds. The speed
could be at the root of the loading problems
but mare likely the main offender is the power
socket, which is located right next to the
cassette socket.

Basic programming lines cannot be longer

‘than two screen lines. If you try entering one

longer you simply lose it -without warning.
The Sound command is feeble compared to the
Oric. All it can do is play rather quiet tones —
there is no loudspeaker. The Sound command
has two parameters, the first being the pitch.
This can have any integer value between 1 and
31. If a -decimal number is input it simply
truncates and plays the next one down. The
second parameter is the length of the tone and
this is variable between one and nine.
Numbers can only be printed to six
significant figures which means that should a
business be in such bad shape that it decides to
install a TX-8000 as a computer, it will never
be able process debts greater than £9,999.99.
To ensure neatness trailing = zeros are
suppressed. : srt e
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Dick Smith has surprised Australia with a price/performance breakthrough in home computers.

INTRODUCTION

A colour computer for less than $200?
It sounds hard to believe, but Dick
Smith has done it with the VZ-200,
which will be released in Australia
towards the end of May. Manufactured
in Hong Kong by Video Technology Ltd
to Dick Smith’s specifications, this
small computer is certain to send shivers
of dismay up the spines of dealers in
other small computers, such as the
VIC-20 and the Sinclair Spectrum.

HARDWARE

The VZ-200 is tiny. Smaller than a
telephone directory (29cm long, 16.5cm
from front to back, with a height of
just 2.5cm at the front of the keyboard,
rising to Scm at the back), the unit is
built from cream plastic. The computer
is light, but does not feel excessively
fragile.

The keys are rubber (much like the
Spectrum keys), in light brown, with
easy-to-read white legends on them. A
red LED in the top right hand corner
of the keyboard lets you know the
machine is on (and the on/off switch
is located under the ‘lip’ of the key-
board, down the right hand side, in a
position where it would be almost
impossible to turn it off accidentally).

Each key has one or two things
written on it, generally a letter (the
computer works all in upper case on the
screen) and a symbol (such as & or *),
or a graphics element. These are a series

Tim Hartnell reports.

of squares, each the size of a letter,
with various quarters blocked off, to
give a total of 15 different fairly coarse
shapes. Above most keys are key words
(such as FOR, INPUT and PRINT)
while below the keys is another set of
words, the functions (such as CHRS,
SIN and LOG). )

This single element on the VZ-200
shows the influence of Sinclair, who
pioneered the ‘single touch, key word’
entry system back with the ZX80. In
contrast to the ZX81 and the Spectrum,
the VZ-200 does not demand you use
the single-touch keys. If you feel
happier typing out words in full (which
is almost certain to be the case if you
decide to move from another computer
to the VZ-200), this Dick Smith
machine will allow you to do so. You
can even mix single-touch entered
words, and spelt out words, in the same
program line. o

As you can see from the photograph
of the keyboard, there is a SHIFT key
in the bottom left hand commer, and
above that is the control key (marked
CTRL). If you hold down CTRL and
then touch another key, you’ll get the
key word written above the key. Under-
neath the power LED is the RETURN

key, and ' written above this is
FUNCTION. If you hold down the
CTRL key, then press RETURN/

FUNCTION, and then press a key, the
word underneath the key will appear
on the screen.

The keys numbered one to eight have
a further set of words above them.
These are the colours (green, yellow,

blue, red, buff, cyan, magenta and
orange) and above these is the message
‘Mode O only’. We’ll be discussing the
modes in the software section.

You may feel, on reading this
description and looking at the keyboard
and its bewildering array of words and
symbols, that the VZ-200 will be
extremely difficult to get used to. 1
felt that way when 1 first tackled the
Sinclair Spectrum keyboard (which is
even more complicated), but discovered
that it became remarkably easy to use
after a very short time. 1 am sure the
same thing will happen with the
VZ-200. Even if you start programming
on it without using the one-touch key
word entry system, you’ll probably
soon find yourself using some of the
‘pre-programmed’ words (such as RUN
above tlLe 6 key, and LIST above the 5)
rather thar type out the whole word
every time. From there, it won’t be long
before you’re introducing more of the
single keys into your programming.

The keys feel good. Although they
are a sort of ‘dead rubber’, they are
extremely responsive, requiring only the
slightest touch to trigger (in contrast to
the Spectrum, whose keys have to be
squeezed slightly to get the finger
pressure to register). The keyboard
beeps when each key is pressed, giving
good audio feedback to your typing,
although there is no tactile feedback at
all. Of course, a keyboard of this type
can never really compete with a real
keyboard such as the one provided on
the VIC-20, but when you’re buying a
colour computer for $200, you have to

Left: The VZ-200 in actual size less about 10%. Above: The rear end showing sockets for the monitor, TV, cassette and
plate covered edge connectors for peripherals and additional memory.
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be willing to make some compromises,

The computer comes with a separate
poweT unit (producing 10 volts at 800
milliamps) which plugs into the rear of
the smachine. This is supplied with a
generous three metre cable (unlike some
computers which come with leads so
short manufacturers must imagine you
like sitting on your power point to do
your computing). A much shorter
(around a metre) cable is provided to
connect a cassette player to the VZ-200.
A ‘stereo’ plug goes into the computer
socket which is marked TAPE and the

other end of the cable branches into
two 3.5mm plugs, one each for the
earphone and microphone sockets.

There are two video outlets. One
connects your computer to a standard
television, and while | did have a little
difficulty locating the correct channel
for the picture, once 1'd found it, the
picture was clear and steady, and did
not drift. The second video output is to
drive a monitor, allowing a somewhat
superior picture to be produced.
Providing both thesc outlets is a good
touch, allowing you to upgrade your
picture quality if you have a monitor,
without having to adapt the modulator
output for it.

When you turn the computer on,
the screen comes up with a black
border framing a green central area,
with white writing (VIDEO TECH-
NOLOGY BASIC V1.1 READY). The
letters tend to be fairly large and square,
rather like those produced by the

TRS-80 Color Computer. The cursor
is a flashing white oblong.

The computer comes with 8k of
RAM on board of which approximately
6k is available to usc (in contrast with
the VIC, which has only 3.5k or so of
user RAM on the unexpanded model).

There are two sockets at the back of
the machine which are protected by
small panels, held in place by a couple
of Philips screws. They are marked
‘memory expansion’ and ‘peripherals’.
The 16k memory unit (which will cost
$79.00) is rectangular, somewhat larger
than a cigarette box, in the same pale
cream plastic as the computer. The
memory module fitted easily into place,
and sat in position fairly firmly,
although 1 would not advise waving the
computer around in the air with the
extra memory in place.

The ‘peripherals’ bus will take plug-
in ROM cartridges. As well, it can be
used to interface (via an optional unit
which will sell for $49.50) to any
Centronics-type printer.

The computer case is held together
with six screws, fitted underneath.
There are a few ventilation grills in the
base of the machine, which is supported
a few millimetres above the table
surface with four tiny rubber fect.
Inside the computer, much as you'd
expect, there is the normal assortment
of chips and other components which
are always incomprehensible to people
like me who find the whole hardware
area a forbidding jungle.

The heyboard unit, which is fastened
solidly to the top half of the computer
casc, is linked with the main body of
the machine via a short, 16-wire cable.
It appcars it would be a simple job to
tap into this to connect up a larger,
full key keyboard if you wanted to do
so. There is a small heatsink which lies
under the grill you can see in the left
hand corner of the computer, when
looking at it from the front. I am con-
stantly surprised by how tiny modern
computers are, and the VZ-200
reinforces that surprise. The case isn't
even full.

The memory map is as expected.
The Basic ROM occupies the first 16k
(up to 16384, 3FFF) with the next 14k
or so divided up into 10k for the ROM
cartridges, 4k for the keyboard, cassette
port, video controller and sound, and 2k
video RAM. Next comes the inbuilt user
6k RAM. The memory of the
unexpanded machine ends at 36863
(8FFF). The computer can be expanded
by a further 16k, using the module
mentioned earlier, to 65535 (FFFF).

SOFTWARE

The computer has a 16k ROM, of which
8k is a good implementation of standard
Microsoft Basic, with the second 8k
holding the commands for accessing the
sound and colour. Additional text and
graphics commands, such as PRINT @
(to position a character in an exact

A PC PRpr i3,
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position on the screen; an ideal and
easy Wiy to create moving graphics) and
PRINT USING are also supported.

As 1 said earlier, the screen comes up
gree D, with white writing. Holding down
the CTRL key, then pressing the key
second from the bottom right hand
corner (marked INVERSE) produces
green letters on little white oblongs.
These inverse letters come out as lower
case letters when the computer output
is dumped to a printer. Holding down
CTRL, then pressing INVERSE again
changes the letters back to white on
green.

The VZ-200 works in two graphics
modes. The display in text mode is
32 by 16, while in the higher graphics
mode you have a resolution of 128 by
64. This is not particularly high, but is
adequate for many applications.

The computer defaults to the text
mode (MODE 0) when you first turn it
on. The colours are easy to use in this
mode. You simply include the com-
mand COLOR nm (where n is a
number between one and eight, and m
is either zero or one) and the VZ-200
prints the following text in that colour.

There are only two background colours,
and these are controlled by m. The two
backgrounds are green (0) and orange
(1). COLOR 1 will switch the back-
ground colour, no matter which one is
currently in place. The computer will

stay in the specified colour until a new
onc is evoked.

The cursor position is controlled by
four arrowed keys (all grouped together
conveniently in the bottom right hand
comer of the screen). Holding down
CTRL, then pressing one of these will
cause the cursor to move rapidly about
the screen, inverting any letter or
symbol it moves over. Once you've
got the cursor where you want it to be
to edit a program line, you can either
use the INSERT key (still holding
down CTRL) to make room for new
material you wish to add (the new
spaces stream off from the right of the
cursor) or RUBOUT (which ‘draws in’
material from the right of the cursor,
causing it to vanish underneath the
cursor). The arrow keys are easy and
swift to use, and allow program lines to
be edited simply.

The SET and RESET commands are
used in the higher resolution mode to
turn on (SET) and off (RESET) specific
points on the screen. The command is
of the form SET (X, Y) where X is from
zero to 127, and Y is zero to 63. The
dots are printed in specific colours.
(The Spectrum, by contrast, boasts a
256 by 172 screen, but the colour
resolution is only 32 x 22). POINT is
used in conjunction with SET and
RESET to return the state of a
particular position (that is, to tell if
it is ‘turned on’ or not).

| CEET=
82200

The 16k RAM expansion module is quite large as compared with the VZ-200 itself.

Of course, PEEK and POKE can be
used to directly access the display file,
for fast moving graphics. (The display
file starts at 28672 in both modes,
ending at 29183 in mode O and 30719
in mode 1). You need to POKE with
numbers between 127 and 255 to get
coloured graphics, while POKE codes
64 to 127 hold the inverses of the
letters; numbers and symbols which
precede 64.

SOUND

The musical output of the computer,
and the beeps when you press the keys,
come from a tiny inbuilt sound device.
The volume is just adequate (although
louder than the Spectrum’s sound) but
is far better than having no sound at all.
The VZ-200 sound is, however, woe-
fully inferior to the sound produced
through the TV loudspeaker by the
VIC-20, where you have three voices
and white noises to play with (even if
the VIC sound must be accessed
through tiresome and complex POKE
statements).

The VZ-200 sound is controlled by a
SOUND statement, of the form SOUND
n,m — where n is the pitch (1 to 31)
and m is the duration (1 — shortest —
to 9). The following, two-line program
will put the VZ-200 through its musical
paces forever:

10 SOUND RND(31), RND(9)
20GOTO 10

CASSETTE
HANDLING

Cassette handling on the VZ-200 is
quite sophisticated. The computer
dumps the programs to cassette with the
command CSAVE *“nnnn”, where
“nnnn” is a file name. The command
CLOAD - again qualified by a file
name — is used to get programs back
from tape intc the computer. The com-
puter will print up the names of other
programs found on the tape before the
one you have specified, and while
loading prints up the message
LOADING:nnnn. I have used (and
cursed at) a variety of cassette inter-
faces in my years of working with com-
puters. The VZ-200 performed fault-
lessly for me once I had worked out the
right setting for my cassette recorder,
and when I used good quality audio or
computer cassettes. It did not work so
well with ordinary, cheap audio tapes.
Tapes made by companies like TDK
should give consistently good results.

A third cassette command, VERIFY,
is provided so that you can check the
quality of a SAVE before wiping the
program from the eomputer. This com-
pares the program on the tape with the

one in the computer and reports
VERIFY OK if the two correspond
exactly.

Many Basics support the CHAIN
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cosmmand (used as CHAIN *“nnnn’’)
which is a ‘load and go’ command. The
cosmmand finds the specified program
on the tape or disk, loads it, and then
stafts running the program auto-
matically. The VZ-200 command CRUN
provides this facility.

The hash (3) symbol, in conjunction
with INPUT and PRINT, can be used to
put and get file data from tape. This is
an advanced feature which could sub-
stantially extend the potential uses of
the VZ-200.

DOCUMENTATION

The computer comes with a hefty
manual, which covers the entire VZ-200
Basic language, touching briefly (but
relatively clearly, given the complexity
of the subjects) on PEEK and POKE,
INP and OUT (for returning the content
of a port, and for sending values to an
1/O port) and USR (to call a machine
language subroutine).

The manual starts with a two-page
explanation of the major parts which
make up a computer system. This is
not needed in order to use the com-
puter, and first-time users are advised to
skip over it (as it contributes nothing
to getting your VZ-200 up and running)
with the idea of perhaps coming back to
it later.

The manual is clear. It has been
written by Video Technology under
strict instructions from Jime Rowe of
Dick Smith Electronics. The intention
has been (and this is supported by the
notes 1 saw which have gone back and
forth from Hong Kong to Australia)
to make everything as clear as possible
for the first-time user.

A book ‘Getting Acquainted With
Your VZ-200’, is in preparation. This
will introduce programming in a more
informal style than that provided by
the manual, which will remain the
standard source of information for
users.

A series of software packs, mostly
games, will shortly be available from the
manufacturer, and Dick Smith has
commissioned several more original pro-
grams from Australian programmers. A
users’ club has been organised (with the
co-operation of, but not under the
control of, Dick Smith) and members
will be entitled to free copies of the
club’s newsletter.

CONCLUSIONS

Overall, this is a great little machine,
and one that is likely to change the face
of Australian personal computing. With
one move, it has attacked the market of
every machine under $1000. Assuming
the promised support materialises (and
Dick = Smith has a
delivering) VZ-200 users should shortly
find that their computer is better
supported (in terms of available soft-
ware, books, magazine articles and a

reputation for"

users’ club) than any other machinc in
this country.
Purchasers who buy the machine,
knowing that for $200 they won’t be
getting the sound output or keyboard
quality of a more expensive machine,
will probably be well-pleased with their
purchase.

When the editor of APC came over

to my place to sec the machine while 1
was Wwriting this review, he said: “I'm
certainly going to buy one.” | am sure
this will be the reaction of a great
number of Australians. 1 have a feeling
we are going to be hearing a whole lot
more of the Dick Smith VZ-200
Personal Color Computer in the coming
months.

- BENCHMARKS

loops).
Average — 26.5 seconds.

- The standard eight Benchmark tests

-were applied, and produced the
;"followmg i LB Comparing these with the
~-BM1 loop 1.5 seconds VIC-20, we find that they are
‘BM2 loop/addition 6.7 seconds very close, with the VICs
BM3 loop/addition/arithmetic / average time of 28.7. How-
17 seconds ever, they are significantly
:BM4 loop/addition/arithmetic numbers faster than the Spectrum,
i 17.5 seconds coming in with an average
- BMS5 as above/subroutine call of 58.5 for  the eight
: 19 seconds Benchmarks. As Dick Pountain
“BM6 as above/dim/inner loop pointed out in APC in
- 31 seconds November, 1982, the result of
“BM7 as above, fill array 47 seconds the Benchmarks tests does
. BM8 trig functions 72 seconds (1000 not necessarily prove very much,

although results

interesting.

the are

ABS AND ASC ATN

- DATA DIM

. ELSE END EXP

“FOR

- GOSUB GOTO

IF INKEY$ INP INPUT INT

t MODE MIDS

NEW NEXT NOT

OR OUT

“ PEEK POKE POINT PRINT

"TAB TAN TO THEN
JUSING USR

. TABLE OF RESERVED WORDS - VZ-200
“CHRS CLOAD CLS COLOR CONT COPY COS CRUN CSAVE
- LEFTS LEN LET LIST LOG LLIST LPRINT

READ RED RESET RESTORE RETURN RND RUN
- SET SGN SOUND SIN SQR STEP STOP STRS

| PROCESSOR: Z80, 3.58 MHz
F ROM: 16k

{second 8k)

- VZ-200 TECHNICAL SPECIFICATIONS

" RAM: 6k, expandable by a further 16k
EKeyboard: Rubber keys. 45 keys with auto repeat, contact ‘beep’
Mass Storage:  Standard audio cassette recorder 600 baud
_Screen: Television {colour) or monitor, 32 x 16 (text mode),
3 128 x 64 (graphics mode)
“Sound: Internal speaker -
n:l_’c_vrts: Two expansion edge ports, one has full address, data and
- control lines, the other is just an 1/O port
| Language: Microsoft Basic (8k) plus screen, cassette and sound handling
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Not Quite Finished Award

Video Technology had a mini-booth,
but a maxi-product, the VZ200. The unit
has Mic(psoft Basic in a 12K ROM, 4K

April 1983 © Creative Computing
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PRICE
os o PERSONAL COMPUTERS FOR THE HOME:
PRICE — PERFORMANCE -
$3000 -+ r
P
$1000 L o ENTERTAINMENT ——
e EDUCATION
e HOME MANAGEMENT
e ENTERTAINMENT
e EDUCATION
e HOME MANAGEMENT
e BUSINESS APPLICATIONS
$300 <+
$100 e NOVELTY
e COMPUTER LITERACY
. SYSTEM CAPABILITIES ’
© January, 1983 Future Computing, Inc., 900 Canyon Creek Center, Richardson, Texas 75080 83-1-6

This chart shows two gaps in the continuum of price and per-
‘ormance of computers, one at around 3200 and another at
3700-800. The lower gap was totally erased by the new
machines introduced at CES. With seven computers under
3200 and the announcement of Vic and Atari price reductions,
there is continuous overlap from $65 to $600. The price

38

reduction on the Atari 800 and the new Atari 1200XL fall in
the upper gap, however, we expect to see more entries before

long.

The chart is from Future Views ($365 per year), 900 Canyon
Creek Road, Richardson, TX 75080.

April 1983 © Creative Computing |
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CES, continued...

of RAM expandable to 64K, eight col-
ors, and one sound channel. Although
the screen is medium resolution (128 x
64 pixels), the 64 built-in graphics
characters permit excellent graphics to
be displayed. A built-in cassette interface
and optional Centronics parallel inter-
face help make VZ200 the sleeper of the
show at just $99!

If you’ve been reading Creative
Computing faithfully, you saw our in-
depth review of the Sinclair Spectrum
introduced in England about a year ago.
Now, Timex has brought it to the U.S.
as the Timex 2000. It carries a list price
of $149 for the 16K model and $199 for
the 48K one.

The 2000 is an outstanding computer
with 40 real keys, eight-color high
resolution display (256 x 192 pixels),
ten-octave sound channel (one of us
can’t hear that much!), upper and lower
case, and 16 graphics characters. Our
only disappointment is that it does not
have a space bar and thus, like the
Agquarius, cannot be used for touch
typing.

Timex also announced the 2040
printer, a 32-column thermal unit that
uses white paper (not the silver stuff of
the previous Sinclair printer). It works
on both the 1000 and 2000 and costs
$99.

At this point it is probably appro-
priate to announce the

We’re Number 1 Award

Three manufacturers tried to lay
claim to this award before we even an-
nounced it. Commodore, having just
produced their 1,000,000th Vic 20
claimed to be Number 1. TI pooh-
poohed that and claimed that the 99/4A
had made them Number 1. Clive Sin-
clair was having none of it and claimed
that he had been Number 1 for ages.
Who is really Number 1?

Video Tech VZ200 is a great bargain at

3

t

Unisonic Texas Video Sanyo

New Futura  Instruments Technology PHC2(

Computers 8300 99/2 VZ200 ]
MPU Z80A 9995 Z80A Z80A
Built-in RAM Memory 2K 4.2K 4K 4K

Expandable To 32K 36.2K 64K 16K
Built-in ROM Memory 8K 24K 12K 8K
Type of Basic Sinclair TI  Microsoft Microsoft
Number of Keys 42 48 45 56
Standard Layout? No spcbar Yes  No spcbar Yes
One-Stroke Basic Cmds? Yes No Yes No
Upper and Lower Case No No No No
Graphics Characters 20 16 164 0
Text Resolution 32 X 24 28 x 24 32X 16 32x 16

(Chars X Rows)
Resolution (Pixels) 64 x 48 256 X 192 128 X 64 64 x 64
Colors B&W B& W 8 B&W
Sound Channels 1 0 1 0
Octave Range n/a n/a n/a n/a
Cassette Baud Rate 250 1200 600 1200
Serial Ports (RS-232) optional Hex bus 0
Parallel Ports n/a Hex bus optional 0
Parallel Protocol n/a TI  Centronics n/a
Dimensions (Width X 11.5% 11.8 %
Depth X Height) n/a n/a 63X 20 63X 1.6
Retail Price $90 $100 $99 $99
In terms of sheer number of units,
Sinclair is if you add together those sold ComPUter?

under both the Sinclair and Timex
names (which we think is reasonable to
do). If you insist on just one brand, then
the Commodore Vic 20 is the leader. By
next year, who can say? Maybe TI will
claim the Number 1 spot.

IBM, of course, was keeping a low
profile. However, we're sure they would
insist that dollar volume is a better mea-
sure, in which case they are clearly it.
Despite having a fair size booth, IBM
was not the hit of CES. Quite the con-
trary, particularly since several trade
magazines had predicted that IBM was
about to release a consumer computer at
CES (they didn’t). One even went so far
as to put it on the front page of their
daily publication on the last day of CES.
For this, they and IBM must share the

399.

42

Timex 2000 computer.

What Computer? Award

Back to Sinclair printers and
peripherals. Mindware introduced one
of the strangest devices at the show, the
Sidewinder, a sideways printer for Sin-
clair computers. It is also available for
the Vic 20, TI 99/4A, Atari and any
computer with an RS-232 serial
interface.

Sidewinder uses 1-%," adding ma-
chine paper with a dot matrix print
mechanism that allows reproducing ma-
terial wider than the computer display
by generating a 12-line printout that
runs lengthwise on the paper. Price of
the MW-100 is just $139.95.

Data-assette showed several new add-
ons and software packages for

April 1983 © Creative Computing



SAnyo Timex Mattel
PHC2S Sinclair Aquarius
2000
Z.80A Z80A Z80A
16K 16K 4K
48K 48K 52K
24K 16K 8K
Microsoft Sinclair  Microsoft
65 40 49
Yes No spcbar  No spcbar
No Yes Yes
No Yes Yes
16 (35) 170?
32 X 16 32 X 24 40 X 24
256 X 192 256 X 192 320 X 192
8 8 16
3 1 1 (2 opt)
n/a 10 n/a
1200 1500 1200
optional optional
1 1 n/a
Centronics Sinclair n/a
11.8X 9.2 13.0%
63X 20 56X 12 60X20
$199 $149 $200

Texas Spectra  Panasonic

Instruments Video JR-200
CC-40 Sv.-318

9995 2804 6802

6K 32K 32K

128K 128K 32K

32K 32K 16K

TI Microsoft Microsoft

65 71 63

Yes Yes Yes

No No Yes

Yes Yes Yes

16 52 64

40 X 24 40X 24 32X 24

256 X 192 256 X 192 64 X 48

16 16 8

3 3 3

n/a 8 5

1200 300/1200 2400

Hex bus 1 optional
Hex bus 1

n/a n/a Centronics

9.5% n/a 13.8 %

5.7 X 1.0 8.2 X 2.2

$249 $299 $349

Timex/Sinclair computers (read all
about them in the big SYNC directory
issue). Also at their booth was the Ju-
piter Ace computer. While outwardly it
resembles a Sinclair with real keys, in-
side it speaks Forth rather than Basic.
Forth aficionados will tell you, usually
with no prompting, that Forth is 10
times as fast as Basic, much more com-
pact, and much more powerful. So it
makes sense in a small computer like
this one (3K).

Commodore was showing several new
peripherals, most notably the Vic-1520
four-color printer/plotter with 20, 40, or
80 (tiny) characters per line. It prints
sideways or lengthwise on 4-1," wide
paper. Price $199. A speech synthesizer
spoke to us as we walked by and several
new software packages tried to attract
our attention as we headed toward the

Commodore 64 in a compact package.

April 1983 © Creative Computing

crowd in the back of the booth.

There we found a Commodore 64 re-
designed to fit in a portable case about
half the size of an Osborne. It had a
color display, was battery powered, and
looked very inviting. It was just a proto-
type, but judging from the enthusiasm at
the show, it should find its way into
production in short order.

Commodore also announced a dealer
price reduction on the Vic 20 which
should have the effect of lowering the
street price to $150, possibly less.

While we’re talking about the Vic, we
should mention that Cardco was show-
ing ‘'two expansion boards (one with
three slots and one with six), a cassette
interface, a light pen, a printer interface,
and, hold on to your hats, an adapter to
allow the Vic to play Atari VCS car-
tridges. This latter device was shown

Jupiter Ace speaks Forth, not Basic.

with much secrecy in an out-of-the-way
hotel room with a rent-a-guard at the

- door. It gets our

Best Protected Orange
Cardboard Box Award

Housed, temporarily we were told, in
an orange cardboard and Scotch tape
box, the device plugs into the expansion
connector on the back of the Vic and has
a slot into which VCS cartridges are
plugged. It also brings the Vic connector
out the back for added memory, etc. The
Vic function keys take the place of the
VCS switches and the whole thing works
like a charm. Price is $89.95.

Spectra Video introduced a new com-
puter, the SV-318, with 32K, Microsoft
Basic, CP/M compatibility, 71-key full
stroke keyboard, high resolution (256 x
192 pixels) 16-color graphics, and three-
channel music synthesizer—all for $299.
For this feat, we award them our

Most Bang For the Buck
Award

Not only is the basic computer quite
astonishing, but Spectra Video’s ener-
getic president, Harry Fox, showed us

Spectra Video SV-318 computer.

43
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Video Technology VZ200
Personal Computer

David H. Ahl

The Video Technology VZ200 is a

-compact microcomputer with a great

deal of capability and many unexpected
features at a very attractive price.

The VZ200 is based on the 6502
microprocessor, the same one found in
the Apple, Commodore, and Atari
computers. The 12K ROM memory in-
cludes the monitor and an excellent im-
plementation of Microsoft Basic.

The RAM memory included with the

All the Basic
commands, keywords,
and functions can be
produced with a single

keystroke.

basic unit is a sparse 4K. Two plug-in
expansion modules are available, one
with 16K and the other with 64K. These
modules plug into a slot on the back of
the computer and extend out about 5.5”.

The computer itself measures 11.4” x
6.3" x 2". Two-thirds of the top surface
is occupied by a keyboard with 45 keys
in four rows. The keys are “Chiclet”
style rubber and have a very short
throw. Touch typing is possible in only a
rather limited way. Although key spac-
ing is the same as on a regular type-
writer, the rubberized keys have a
different “‘feel.” Much more disastrous
for touch typing is the fact that there is
no space bar; instead a space key is

The VZ200 with 16K RAM memory pack.

found at the right end of the bottom row
next to the period. This also means that
there is only one shift key (at the left end
of the bottom row). Several other keys
do not have the expected characters; for
example the question mark is on the L
key.

On the brighter side, each key on the
keyboard provides several functions in
addition to typing a single letter, num-
ber, or character. All the Basic com-
mands, keywords, and functions can be
produced with a single keystroke by
holding down a control or shift key
while the key is pressed. This is very

26

impressive. Most other computers which
type Basic keywords with a single key-
stroke can produce only as many words
as there are keys, i.e., one keyword per
key. Each key on the VZ200, on the
other hand, produces two Basic
keywords as well as one or two graphics
characters. So each key actually has five
outputs: two Basic keywords, two graph-
ics symbols, and an alphanumeric
character.

When a key is pressed, it makes a
short “beep” indicating one keystroke. If
it is held down, it automatically repeats
with a beep indicating each key entry.

May 1983 © Creative Computing
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vZ200, continued...

Four I/0 connectors and two plug-in slots are on the back.

The top of the computer also has an
on/off light. An on/off switch is re-
cessed on the right side of the case.

Peripherals

The VZ200 has an interface to a stan-
dard cassette recorder which operates at
a Baud rate of 600 bps. This is somewhat
slower than other new computers which
have rates up to 2400 bps; nevertheless it
is twice a fast as machines of just a few
years ago. A program that fills the entire
4K of memory with program code takes
about 54 seconds to load; a 16K pro-
gram takes four minutes to load. Bear in
mind, however, that most 16K programs

do not use 16K of code; much of the:

memory space is taken by dimensioned
arrays and the like.

_The manufacturer specifications note
that a peripheral expansion bus is built-
in, however, we are not quite sure what
this means. It appears that expansion
modules, which, presumably, can be
connected to printers, modems, or other
external devices, can be plugged into the
back of the computer.

The VZ200 produces two forms of
video output: a video signal for a mon-
itor and RF output (on channel 33) for a
TV set. It requires 9 volts DC at 800 ma;
an AC adapter is included.

Output from the VZ200 can be in one
of three modes: text, mixed graphics and

P RE.

text, and high-resolution graphics. In
text mode, the VZ200 produces 16 rows
of 32 characters (upper case only).
Characters can be displayed in regular
or inverse video.

into four rectangles. Individual rectan-
gles cannot be addressed. However, 64
graphics character codes define eight
characters in eight colors. This gives ev-
ery combination of the four rectangles in
each character. These characters are
called with cHR$(128) to cHR$(191).
The--eight colors are magenta, red, or-
ange, buff, yellow, green, cyan, and blue.
If you count black as a color, there are
actually nine colors available.

In high-resolution graphics mode, in-
dividual pixels can be addressed on a
128 x 64 grid in each of eight colors. To
turn on any location, the command SET
(x,y) is used; RESET (x,y) turns off any

10 CLS:PRIMNT "HALEIDOSCORE  BY

DAVE AHL" s FRINT

20 X=10 Y=1: XU=1261 YU=6RZ: =1

Z0 CINFUT "ENTER 1,2, OR 2751

40 I=.959%1: J=1

=0 MODE (1) Set hi-res graphics mode

A0 X=X+]1 Compute new x and y

70 Y=Y+J position

8580 COL.OR (RND (8

GO IF XHx=XU UOR X<=Z THEN Is==1: Tests to see if edge of

SOUND 30, 1 ?(tireen has beedq reafzhed.
B e T 0, rev

100 IF Yir=YU OR Y<=Z THEN J=-d: i THerse rection

SOUND 27,1

110 SET (X,Y) Draw new spot

120 GOTO 60

Figure 1. Program produces a kaleidoscopic pattern of eight colors on the screen.
The input parameter changes the incremental amount added to each successive
horizontal or X position. Each time the leading edge of the pattern hits a border of

the screen, a beep tone is sounded.

Graphics

In mixed mode, text resolution is dou-
bled to 32 x 64 pixels. This is accom-
plished by dividing each text character

Credie Co:n,;vlfaj m"‘ﬂ §3
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pixel; and POINT (x,y) examines whether
a pixel is on or off. Figure 1 is a listing of
a simple program that lets a ball bounce
around the screen.

By means of the sOUND (P,T) com-
mand, 32 notes or pitches (P) are avail-
able which can be played over a wide
range of time intervals (T).

On-Screen Editing

Full on-screen editing makes it a plea-
sure to program on the VZ200. To edit a
line of code, it is not necessary to invoke
an EDIT command or remember a set of
editing commands as one must do on the
TRS-80 Color Computer and many oth-
ers. Instead, on the VZ200, the line to be
edited is listed, by itself, with the whole
program or with a group of lines. By us-
ing the four directional keys on the bot-
tom right of the keyboard, the cursor is
moved to the character to be changed.
You type the change, move the cursor to
the end of the line (remember, a key re-
peats by holding it down), and type RE-
TURN. Voila! The change is made.
On-screen editing can also use the DE-
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vz200, continued...

LETE, INSERT, and RUBOUT keys.

We experienced two small problems
with on-screen editing. First, the cursor
directional keys are activated by press-
ing the control key on the left and one of
the directional keys on the right. It was
all too easy to hit the shift key instead of
the control key, but this is probably
something that one gets used to after us-
ing the computer for a few days. The
other problem was that after a while the
editing buffer seems to overflow and fur-
ther editing is not accepted. Admittedly,
we were trying to push the computer
over the brink and it is unlikely that this
will be a problem in normal use.

Problems

Speaking of pushing the computer to
the brink, we found several things from
which there was no way to recover short
of turning the computer off. Even
BREAK (the equivalent of RESET on some
other machines) failed to return control
of the computer to the user. The most
common irrecoverable condition was
LLIST. This would normally list a pro-
gram on the line printer. However, if no
line printer is attached, the computer
hangs. This is particularly bad because
the rubberized keys tend to bounce a bit
and it is very easy to type LLIST instead

of just plain LIST. If you have a long pro-
gram in the computer and have to turn it
off because it hangs up as we did four or
five times, you are forgiven if you be-
come a bit surly toward the machine.

Each key produces several outputs.

The surest cure is to use Control/4 to
list a program. After a while, we learned
to do this.

Other things that would hang the ma-
chine are all in the same family, in
particular, trying to use a peripheral de-
vice that is not attached. In some cases,
the VZ200 gave an error message, but in
some others it went into never-never
land.

We did not have an opportunity to try

any of the peripherals. The printer inter-
face module, as mentioned earlier, plugs
into the back of the computer. It mea-
sures 5.5 x 2" and provides a
Centronics parallel signal. The Video
Technology printer appears to be a
Seikosha unit which we have previously
found to be a satisfactory, cost effective
printer.

Video Technology also promises a full
line of software, however, we will re-
serve judgment on it until we actually
see some of the packages in operation.

Summary

All in all, the Video Technology folks
in Hong Kong have done an excellent
job producing a versatile small com-
puter. We are impressed with the ex-
cellent implementation of Microsoft
Basic, full on-screen editing, repeat keys,
and easy-to-use graphics features. The
idiosyncrasies were a bit annoying, but -
owners will get used to them and will
probably not notice them after a week or
two of operation. Bottom line: the
VZ200 is a great value for the suggested
price of under $100.

Video Technology (U.S.) Inc., 2633
Greenleaf, Elk Grove Village, IL
60007. C
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‘ANew low-cost computer has colour graphics, sound effects

Dick Smith Electronics has introduced a new low-cost per-
sonal computer, the VZ-200. Features of the unit include a
Z80A processor, eight colour graphics, sound effects,
Microsoft Basic in 16K of ROM and both RF and composite
video outputs for connection to a standard television set or a
colour monitor.

Perhaps the most exciting feature however is the price — |
just $199, a new low for a colour computer.
The VZ-200 has a 45 key typewriter style keyboard with
pushbutton switches (not membrane switches). As the an-
nouncement from Dick Smith Electronics puts it “In keeping

with the simplified format, the confusing number of switches
and controls have been kept to a minimum”, :

Text is displayed in 32 lines of 64 columns each and
graphics resolution is 128 x 64 (horizontal by vertical). |
Cursor-controlled editing and an inverse video facility is pro- |:
vided as standard and the interpreter allows single key entry
of Basic keywords.

As standard, the VZ-200 has 8K of user programmable
memory built-in. A 16K memory expansion module is
available for $79 which increases this RAM to 24K, plugging
into the expansion socket at the rear of the unit.

A cassette interface is standard and a separate printer inter-
face module ($49.50) allows a printer to be connected to the
computer.

The VZ-200 is available from any of the 37 Dick Smith
stores nationwide.
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-~ @ 8K bytes of RAM memory Inbulit

Hel:e it is at last — the personal compiner
you've been waiting forl With all the right

_features: colour graphics, sound, standard

Microsoft BASIC, both RF and video output,
and lots more. Yet thanks to modem'
tachnology and Dick Smith’s massive
buying power, it will cost you only $199 -
far less than any comparable machine!
Because of this dramatic breakthrough in
terms of value formoney, ournew VZ-200-
Prowdes You and your children with the
ideal opportunity to leamn about computers 4

CatX-7200

SOME OF IT'S AMAZING FEATURES

e Powertul Microsoft BASIC In ROM—
"’ to-follow BASIC commands .E’Too:".‘."'#:‘(ﬁmz?é %r:'donhndl =

©® Full colour gnphlco capabliity: 8 colours

® 128x64 hig VALUE

: iéoxit"nl\odo) resolution graphics mode or84 x32— (mixed graphics&
U in sound/music facillty; pla:

& Laime Joundm 3 yS any note In a 2-1/2 octave range.

8 B o e, e A o

® Easily oxponamel 1 ¢ o%t Video output for colou monitor.
Centronics printer lnur?ocoftr’n:;t':lle(fv::l:rgﬁnr; :;g:'r’:;’lon modile;
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vZ-200
$99 for 8k

The VZ-200 is the lowest priced home
computer in Australia. It suffers from the
old problem of awful rubber keys but
given its price it’'s probably not approp-
riate to complain. When it was launched,

Dick Smith (the VZ-200’s distributors) -

expected it to take the country by storm
and while many thousands have been
sold, it has not attracted the support of
many software houses. It's virtually
unknown in the US, so you can’t look
across the Pacific for any third party
software support either.

That said, if you're looking for-a micro
with limited memory but with colour
graphics, sound and a reasonable Basic
but don’t want to spend much on pro-
grams (ie, you want to write your own),
then the VZ-200’s price tag makes it good
value for money.

There’s not much in the way of being
able to expand the VZ-200. Apart from a
‘datasette’ for $69.50, a 16k expansion
module ($79), there’s only a printer/
plotter and joysticks. There is no provi-
sion for disk drives.

If you're into D-I-Y computing, have a
look at the VZ-200. ‘

Dick Smith colour computer

The Dick Smith VZ-200 personal computer features
colour graphics, sound, Microsoft BASIC and both RF

and video output.

Priced at only $199. the VZ-200
has been specially designed for
the computer beginner. It has
8K of RAM which can be easily
expanded to 24K with the addition
of the 16K memory expansion
module.

The VZ-200 is a fully functional
computer. so there’s no extra
equipment to buy. A comprehen-
sive step-by-step instruction
manual is included to teach vou
how to program in BASIC.

The keys on the typewriter-
style movable-key  kevboard
have been specially designed so

that it's difficult to make a
mistake. The number of switches
and controls have been kept to
a minimum.

The VZ-200 has the facility to
attach cassette recorders in order
to store programs on standard
audio tape. The interface module.
priced at $49.50, allows the
connection of a printer to the
computer.

The VZ-200 is now a\allable
from any of the 37 Dick Smith
Electronics stores Australia-
wide.
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More Quality For Less Cash

DICK SMITH ELECTRONICS has announced the new Dick
Smith VZ-200 colour microcomputer, priced at $199. The sys-
tem incorporates colour graphics, sound, Microsoft BASIC and
both RF and video output.

Features of the VZ-200 include eight kllobytes of inbuilt
RAM, eight-colour graphics, 128 by 64 high-resolution graphics
mode, 45-key automatic-repeating keyboard, and easy expan-
sion with optional modules.




Dick Smith’s VZ200
personal colour computer

Jamye & Roger Harrison

Since Clive Sinclair dropped his ZX80 and 81 ‘toy’ computers on
an unsuspecting and unprepared market, there’s been a rush, no
— astampede, to expandthe features of personal computers and
contract the price. The VZ200 currently sits right at the forefront.

THE VZ200 packs an amazing number of
features in such a tiny package: 8K bytes of
memory (RAM), 16K Microsoft BASIC in
ROM., colour graphics — eight colours in
medium resolution and four in higher resolu-
tion, programmable sound generator with
2%-octave range and nine different note du-
rations, 45-key moving-key keyboard (with
auto-repeating keys), both RF output (to TV
antenna input) and direct video tfor a
monitor), inverse video and on-screen cur-
sor-controlled editing.

32 - July 1983 ETI

What does it offer?

The VZ200 measures just 290 mm wide by
163 mm deep by 50 mm high overall. The
keyboard ison the sloping front apron and all
the attachments plug into the rear. It is pow-
ered from a 9 Vdc plugpack. Along the rear
apron are the following connectors: dc input
socket, cassette recorder jack, monitor out-
put, expansion connector, peripheral con-
nector and TV (RF modulator) output on
channel 36 UHF.

The video display only uses about three-
quarters of the screen (unlike the picture in

the Dick Smith catalogue shows), like many
of the colour home computers available. The
text format is 32 columns across the screen
by 16 lines down. In what they call medium
resolution graphics mode you get 64 pixels
(blocks) across the screen by 32 down,
128 x 64 (i.e: double}in the ‘high resolution’
mode.

In the medium resolution mode, you can
program a block to be any of eight colours —
green, yellow, blue, red, buff, cyan (a blue),
magenta or orange. They're what's called the
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‘foreground’ colours. The background (i.e:
the yest of the screen area) can be either
greey Or orange in this mode.

In the higher resolution mode, you can
progFam any block (foreground) to be any of
only four colours — green, yellow, blue or red
— wijth the background colour green, or with
the background buff you can program the
blocks to be buff, cyan, magenta or orange.

The programmable sound generator has a
range of 31 notes over 2! octaves from Ag to
D#s, plus a ‘rest’. There are nine programm-
able note durations of 1/8, 1/4, 3/8,1/2,3/4,1,
1%, 2 and 3.

The text character set comprises 62 of the
standard 64-character ASCII table, 5 x 7 dot
matrix format. The two you don't get are
hardly important in this application. Thirty
of the keys on the keyboard have four ‘shift’
levels — as can be seen from the accompany-
ing pictures. With the exception of the RE-
TURN, SPACE, CTRL and SHIFT keys, the
rest have three levels of shift. That is, apart
from obtaining the normal character when
you press a key, you can get more functions,
such as a graphics character, a BASIC com-
mand, an operating command or a program
statement.

Four keys act as cursor control keys in the
CTRL mode, these being the fouron theright
of the lower rank. The L and '}’ keys provide
the INSERT and RUBOUT editing functions
in the CTRL mode. The colour programming
command keys, 1 to 8, are labelled and
colour-coded.

The expansion connector will accom-
modate such things as a memory expansion
module. A 16K module is available for just
$79, allowing expansion of the user memory
to 24K.

The peripheral connector is for plugging in
such things as a printer interface, and one is
available for $49.50, permitting the attach-
ment of a standard Centronics printer, many

models being widely available — and the
prices are continually coming down.

The VZ200 is supplied with all cables in
generous lengths, a plugpack, a User Man-
ual, a demonstration program on cassette, a
BASIC Reference Manual and a booklet of
BASIC Applications Programs.

From the user's view

For all the functions packed into the key-
baard, the key operation is a big let-down.
The keys are rubber-buttoned microswitches
and while they do have movement, the
feedback via your finger can only be des-
cribed as uncertain.

We've criticised this type of keyboard in
the past and can’t help but think that, where
a cost compromise is necessary, an elasto-
meric keyboard (like that on the ZX81) is

_preferable. The computer gives a ‘beep’ when

you press a key (except for the CTRL, SHIFT
and RETURN keys), which helps, but the
key action is so light that double-keying is
common. The auto-repeat feature, however,
isa good idea. The key will repeat the charac-
ter or command if you hold it down for longer
tHan one second.

The on-screen editing functions are very
good — a real boon to the beginner program-
mer. The usual BASIC editing feature of
simply retyping a crook line works, but that
can be time-consuming, especially with long
lines. The VZ200 allows you to move the
cursor around and re-type incorrectly en-
tered characters, commands or statements.
With the latter two, the single-key entry fea-
ture is a real time-saver. We would rate the
editing facilities as one of the VZ200's major
features.

The keyboard has an enlarged SPACE key
at the right of the lower rank. This is a prob-
lem if you're used to a normal typewriter-

style keyboard as you keep cracking your
finger on the case below the keyboard! It
takes a hittle getting used to. We also took a

little time 1o learn not to confuse the SHIFT |
and CTRL keys. There are other problems |
with the keyboard that relate to its partly |
‘non-standard layout, but if you're a beginner

in the personal computerstakes it’s unlikely
tobea worry.

The single-key entering of statements and
commands was an idea introduced by Clive
Sinclair with his ZX80, forerunner to the

L b

T

ZX81 and Spectrum computers. It's a good .

idea, taken to its logical limit with the
VZ200. Strictly, you need to use more than

one key to enter a command, statement or |

graphics character, but only three at the
most; e.g: to get the PRINT command you
push CTRL and P together. To get the com-
mand or statement under a key, you hold
down CTRL and press RETURN, then the
key you want.

The direct video output into a Philips 20"
colour monitor is good, but plagued by pat-
terning that ripples seemingly diagonally
across the display. The display is noticeably
inferior when using the RF output into the
TV set’s antenna. However, it is better than
some other popular colour computers
around. Fortheprice, it'sacceptable.

The VZ200 uses a Z80 microprocessor,
probably the most widely used microproces-
sor in all the personal computers produced to
date. The specifications say it runs at
3.58 MHz. However, it’s not all that fast, but
is probably quite fast enough to manipulate
simple graphics effectively.

If you really want to know, a FOR-NEXT
loop takes four milliseconds, which in today’s
computer world is pretty slow. As it really is
a beginners’ machine, that’s no real disad-
vantage. If you’re thinking of ploughing
through your maths homework with it, a
pocket scientific calculator is faster. »

Continued on page 37
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sUMMARY OF BASIC COMMANDS

LOG ~ Natural logarithm
ATN — Arc tangent

String functions.

LEN - Length

STRS — String of numeric srgument
VAL - Numeric value of string
ASC — ASCII value

CHRS — Character

LEFTS — Left characters

MIDS —~ Middle characters

Functions RIGHTS — Right characters ::::I TAB
Y$ -
1 Arithmetic operators S ENCS IS Chectlieyboars) PRINT USING
vt S) Logical operators PRINT @
o=t AND LET
2) Relatonal operators g Relaton and logicat expressions have value 11! true, DATA
>, <=5 <n <> NOT 81! fahe READ
RESTORE
31 Arithmetic functions: 6] Graphics and sound functions: 8) Comownds.
SQOR - Square root CLS -~ Ciear screen LSt
INT — Integer pant 3 SET - Piot a point AUN
RND - Rendom number '  RESET - Ciear a point NEW
ABS ~ Absolute magnitude POINT — Return the color code CONT
SGN - Sign COLOR —Set color VERIFY — Check wheiher program on 1ape and memo
COS - Cosine SOUND - Produce tone of different frequencyand duration ore squal i i o
SIN - Sine MODE ~ Select greph or text CLOAD - Load progrem on tape
EXP — ¢ CSAVE — Save program on tape
TAN — Tangent 7) Progrem statements CRUN — Losd program on tape and run

DIM ~ Dimensions
sTOP

END

GOTO0

GosuB

RETURN
FOR...TO...STEP
NEXT

REM

IF ... THEN .. . ELSE
INPUT

l CTRL RESET — To halt program
[

Other Statements

PEEK — Return the value stored at the location specified
POKE -- Load a vatue into a specified location

LPRINT — Print on line printer

LLIST - List on line printer

INP — Return the contents resd from ports

OUT — Send values to pons

COPY - Copy the content on screen to printer

USR — Call the user's assembly langusge subroutine

Documentation

The BASIC Reference Manual and the two
booklets supplied with the VZ200 are gener-
ally well produced, clear and understandable
— which is just what the raw beginner
wants.

The BASIC Reference Manual is spiral
bound, which facilitates laying it open so the
pages sit flat. However, the spiral binding is
just slightly too small for the number-of
pages and it's a bit of a bind trying to turn
them.

This manual covers all the functions and
operations of the VZ200 in a fundamental
way, with some programming examples.
You are encouraged to learn by trying things
for yourself. We found a number of small
errors, but nothing disastrous. a

For example, the method of using the IN-

: SERT command when editing does not work
| the way it’s described in the book.:Say you

typed PRIT instead of PRINT. The book says
you do an INSERT by moving the cursor up
to the character before the place you want to
insert a character (that is, 'T' here), type
CTRL INSERT, then type the required
character (that is, ‘N’ here). However, that
gives you PRNIT!

What you really have to do is cursor up to
the character after the place where you need
to insert a character, then do the insert
routine.

The reference manual lists all the avail-
able text characters and BASIC statements,
or-~tors and commands, with some brief
¢ .pianations. An error message list is given,

. but incredibly, no explanation of what they

all mean or what to do when you get one!
Grrr.

For all its good points, the manual con-
tains no detailed index.which would be very
useful for a beginner. The contents list is at
least comprehensive, so that's a plus in its
favour. -

What happens when you've worked your
way through the reference manual? Well,
you won't be a hot-shot programmer, but you
will have gained an understanding of pro-
gramming and be able to tackle some pro-
grams of your own invention, plus modifica-
tions to published software.

As Microsoft BASIC is used — the erst-
while 'industry standard’ — there are huge
amounts of published programs and many,
many books on the subject that will keep you
occupied for ages.

booklet of applications programs is in-
cluded with several dozen short programs
that are not only interesting and amusing,
but instructive and perhaps useful to boot.
Many would be good 'starting points’ for de-
veloping programs of your own devising or
useful as subroutines within your own
programs.

‘Absolutely no technical details, not even a
memory map, are given, but we guess that
such things might appear in some ‘support’
publications.

The BASIC

The 16K Microsoft BASIC included can only
be described as excellent — outshining the
mechanical and electronic constraints of the
VZ200. But, we have to keep reminding
ourselves that this is really a low cost begin-
ners’.machine. The range of commands, etc,
available,and theflexibility of the language.
standout. Learning to use the facilities is a
breeze. The buzzword is "user friendly"!

All the BASIC commands, operators and
statements are shown in the accompanying
panel. Those of you who know will see that
it's all pretty standard fare. However, it's
good to see the inclusion of such things as
IF ... THEN ... ELSE statements and the
COPY statement (otherwise known as a
‘screen dump'). Seeing that USR is included
for the benefit of using machine code in
BASIC programs, we can only hope that
some suitable books or manuals on the sub-
ject.specifically for the VZ200.will appear at
some later date.

Programming using graphics or sound is
relatively simple. The graphics commands
are simple. largely because of the 'chunky’
graphics employed. You'll find no DRAW,
PAINT, LINE or CIRCLE commands here,
but what you do get is effective for the sort of
graphics included in the machine. It's best to
crawl before you walk, and it's a beginners’
machine, remember. Similar sentiments ap-
ply to the sound programming.

Cassette comments

A pre-recorded cassette with cute demon-
stration software comes with the VZ200. For
one thing, it shows that the cassette
interface is quite good, as reliable loading
was no problem.

As the VZ200 is not a games/computer
machine, the pre-recorded software base is
only going to be available on cassette, as
there's no ROM socket. At present, there’'s no
pre-recorded software available, but, from
past experience, that's probably a situation
that will rectify itself.

There are lots of 'freelance’ software pro-
ducers in the market supplying software for
existing machines who will doubtless get be-
hind the VZ200.

Conclusion

The VZ200 is very reminiscent of the Sin-
clair ZX81/Spectrum or National JR100
(which is sort of rare here. as yet). It has a
very great deal to offer in price. functions
and features. The major disappointment is
the keyboard, but all low cost home com-
puters compromise here and it's a matter of
preference whether you favour one type of
cheap keyboard over another.

The big question is, would you do any bet-
ter at $299. You'd almost certainly get a bet-
ter keyboard. but we haven't yet seen any-
thing in that price range tocompete with the
features and memory capacity of the VZ200.

Judging from the phenomenal success and
popularity of other ‘bottom end of the
market’ computers, such as the ZX81,
Spectrum and VIC-20, there are huge num-
bers of people who want a low cost computer
just to ‘get started’. or get their children
started. in computing.

Price is all-important to people who don't
want to pay a great deal of money to learn
what the subject’s all about before ‘getting in
deeper’. Compromises are acceptable there-
fore, and our criticisms should not be taken
too much to heart. For its price, the VZ200
has a great deal to offer. and from such small
beginnings one can go on to ‘conquer the
world’. or at least a comfortable niche.

3 of 3.
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The VZ-200: colour
graphics and sound

Dick Smith Electronics has done it again with the new VZ-200, a
computer with colour graphics, sound effects and built-in Basic
for around $200. Others have raved about it, but what’s the new
machine really like? What does it offer and how easy is it to use?

by PETER VERNON

The VZ-200 computer from Dick Smith
Electronics has set a new low price for a
colour computer system with Basic. In-
deed we can now talk about a class of
“under $200” computers, and in this
category the VZ-200 is a clear leader. It is
the only system for the price that offers
colour, a reasonable amount of memory
and a powerful built-in Basic interpreter.

With its white case and brown
keyboard surround the VZ-200 is an at-
tractive unit. Dimensions are 288 x 162 x
50mm (width by depth by height at rear)
with the keyboard sloping to a height of

20mm at the front. There are 45 moving
rubber keys but no space-bar as such. A
double-sized key at the right side of the
keyboard does duty as a space key. All
the keys produce an unobtrusive beep,
and most serve four different functions.

Pressing a key by itself will produce the
character marked on the centre of the
key top. Pressing a key in conjunction
with “Shift” will produce the punctuation
or graphic symbol marked in the upper
corner of each key. There are 15 graphic
symbols, each a combination of blocks
one-quarter the size of a character

The VZ-200 computer. The keyboard has 45 moving keys with audible feedback.
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space. When used with POKE or PRINT@,
these symbols allow graphics with a
resolution of 64 x 32 pixels in eight col-
ours and may be freely mixed with text.

Single key entry of Basic statements is
activated by the CTRL (Control) key.
Pressing a key in conjunction with CTRL
will produce the operation labelled on
the keyboard above the keytop. Opera-
tions handled in this way include cursor
movement, insertion and deletion of
characters, inverse video and single key
entry of about half of the Basic
staternents and functions. Entering the
Basic statements marked below the keys

requires holding down the CTRL key and

pressing RETURN then the key required.

Although the single key entry of Basic
keywords is an advantage, it does re-
quire learning key locations and a new
typing style which some people might
prefer to avoid. An advantage of the
VZ-200 is that single key entry, while
available, is not obligatory. Statements
can also be typed in the normal way, and
this may prove faster for a touch-typist.
It's nice to have the choice.

All of the keys have an auto-repeat
facility, and although it was not mention-
ed in our preliminary copy of the VZ-200
manual the Basic interpreter supports
full-screen editing. Once listed, program
lines can be altered by moving the cur-
sor to the position of the alterations and
re-typing. When the RETURN key is
pressed the alterations will be incor-
porated in the program. When line
numbers are changed in this way the
result is a copy of the existing line with
the new line number. The old line re-
mains in memory.

The video display

The VZ-200 includes both an RF
modulator (VHF Channel 1) and a direct
video output, an unusual feature for a
low-cost machine. The video display is
produced by a Motorola 6847 Video
Display Generator chip with additional
circuitry to partly adapt the output to the
PAL format. The VDG is designed for
60Hz NTSC operation, and the conver-



sion circuitry does not fully eliminate a
10Mz ripple on the screen, even when
using a direct entry video monitor.

fn the text mode the characters
displayed by the 6847 are stable but the
sides of the text area show a distracting
rippling movement. In the graphics
m<ade the ripple shows up as sideways
colour jitter and is most obvious when
dots of different colours are displayed in
close proximity. This display jitter
prevents the VZ-200 achieving the
full potential provided by its colour
graphics capability.

The VZ-200 has two display formats,
selected by the MODE statement. In
MODE(0) uppercase text only is
displayed in 16 lines of 32 characters
each, with 64 x 32 block graphics
available in eight colours. The normal
text display is in light green on a dark
green background, but a single Basic
statement selects an alternative colour
set, producing orange characters on a
red background. An Inverse function on
the keyboard allows these colours to be
transposed to display dark characters on
a light background in either colour set.

The statement MODE (1) activates a
graphics format which allows plotting on
the screen with a resolution of 128 x 64
in one of two sets of four colours each.
The COLOR statement selects one of
two background colours, green or buff.
On a green background the colours
available are green, yellow, blue and
red, and on a buff background the poss-
ible colours are buff, cyan, magenta and
orange. Text cannot be displayed in this
mode. :

Text screens are displayed with a black
border surrounding a rectangle of the
background colour. On a 34cm
(diagonal) video monitor the text display
is confined to a rectangle measuring ap-
proximately 26cm diagonally in the cen-
tre of the screen. MODE(1) graphics are
similarly confined by a border, but since
the border is in this case the same col-
our as the background the effect is less
noticeable.

The character set of the VZ-200 is con-
tained in the on-chip Read Only Memory
of the 6847 Video Display Generator,
and does not conform to the widely us-
ed ASCII code. Using the same character
code with POKE and with PRINT CHR$
will display two different characters on
the screen. Presumably software
translates between the 6847 codes and
ASCIl, as statements such as LPRINT and
LLIST do work correctly with standard
printers.

The Tandy TRS-80 Color Computer
also uses the 6847 VDG (although with

more extensive modifications for use
with PAL displays) and for this reason the
text displays of the two machines are
similar. Although the 6847 can produce
graphics displays in 14 different formats,
including 256 x 192 high resolution
modes, these facilities are not used by
the VZ-200. Most of the VDG control
pins are tied to ground in the VZ-200 and
there is insufficient memory to support
the additional graphics — both situations
which could be corrected by adven-
turous hobbyists.

VZ-200 Basic

Statements’ and functions of the Basic
language of the VZ-200 are shown in
Table 1. Numeric operations are ac-
curate within the range 10°® to 10** and
with the 3.58MHz clock speed of the
computer, the interpreter is quite fast.
All standard Basic operations are sup-
ported, including string handling in the

Microsoft format (using RIGHTS, LEFT$
and MID$). A USR statement is included
for calling machine language routines
from Basic but the VZ-200 does not in-
clude a machine language monitor.

In" the interests of economical use of
memory the VZ-200 restricts the number
of subroutines and FOR ... NEXT loops
which can be nested. (A loop is said to
be “nested” if it occurs inside another
loop, and similarly, nested subroutines
are subroutines which are called from
within another subroutine.) No more
than 30 levels of nesting are permitted in
programs for the VZ-200, but this will be
found adequate for most applications.

Graphics are handled by the
statements COLOR, MODE, SET, RESET
and POINT. The statement COLOR |, ]
will set the characters to the colour
represented here by code “I” while in
MODE(0) the value of ) selects a
background/text colour combination, for

VZ-200 Specifications

ROM: 16K.

tronics type printer interface.

Processor: Z80A running at 3.8MHz clock speed.

RAM: 8K expandable to 24K with optional cartridge, less 2K for video.
Interfaces: Cassette interface, RF modulator and direct video connectors,
I/0 connector, expansion connector with full Z80 bus. Optional Cen-

Keyboard: 45 rubber moving keys, most with four functions.

Display: 32 x 16 lines text, 64 x 32 graphics in eight colours, 128 x 64
graphics in two sets of four colours. Inverse video.

Sound: Single voice with 31 frequencies, nine durations.

Software: Basic in EPROM, applications programs on cassette.

Documentation: New documentation under preparation at time of review.

ELECTRONICS Australia, July, 1983

131



either a green or an orange background.
In MODE(1) the COLOR statement
selects one of two possible colour sets,
each of four colours, for 128 x 64 resolu-
gion graphics.

The statements SET, RESET and POINT
are available only in MODE(1). SET and
RESET as the names imply turn points on
the screen on and off while POINT will
return the colour code of a specified
point. All three statements require
arguments in the form of a pair of carte-
sian coordinates with the origin of the
coordinate system at the upper left cor-
ner of the screen. There are no
statements for drawing lines or other
shapes or for filling areas on the screen
with colour.

Sound is produced by software togg-
ling of two bits of an output port driving
a piezo-electric transducer in the
keyboard unit. Thirty-one different fre-

uencies can be specified, in one of nine

urations, with the SOUND statement.
The sound is not loud, there is no
volume control, and the fixed durations
and frequencies limit the sound effects
which can be produced. As with colour
graphics, however, the VZ-200 scores
over its similarly priced rivals which offer
no sound effect capabilities at all.

A statement which will be unfamiliar to
most is the CRUN command. CRUN, a
combination of CLOAD and RUN, allows
a program to be loaded from cassette
tape and run automatically with a single
statement. It is used extensively by the
programs on the demonstration tape
which accompanies all VZ-200 units.

The cassette handling statements of
the VZ-200 also include the familiar
CLOAD and CSAVE. Program names can
be up to 16 characters long, with the
name of each program displayed on the
screen as it is faund on the tape. The
VERIFY statement can be used to com-
pare a program in memory with a pro-
gram recorded on tape as a convenient
assurance of a correct CSAVE, and
PRINT# and INPUT# are available for
recording and reading lists of data items
from tape. We have no information on
cassette loading and saving speed but it
appears to be around 600 baud.

A COPY statement is also included in
the Basic interpreter. According to the
manual this statement will copy the con-
tents of the screen to an attached
GP-100 dot matrix printer. We could not
test this function without the appropriate
printer.

Peripherals and expansion

The cassette connection at the rear of
the keyboard unit is a stereo socket and
the supplied cable terminates in two
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The “balloon burster” game in progress. Four colour graphics makes for eye-catching
games. Over 30 programs are available on cassette for the VZ-200.

jacks, one for each for the EAR and MIC
connections of a standard audio cassette
recorder. There is no motor control of
the cassette player.

At first we had great difficulty in using
the VZ-200 with pre-recorded program
tapes. Reading tapes we had recorded
ourselves was only a problem until we
found the correct setting of the cassette
recorder volume control.

Using a more expensive National
Panasonic RQ-2133 cassette recorder
(Dick Smith Electronics, $82.50)
however, these problems disappeared
and we were able to load all program
tapes. :

A 16K RAM expansion pack for the
VZ-200 is already on the market. This
unit plugs into the expansion port at the
rear of the machine to provide a total of
24K of user memory at an additional cost
of $79.

A Centronics parallel printer interface
adapter is also available for the VZ-200.
This small unit plugs into the peripheral
pert at the rear of the keyboard and pro-
vides a cable terminated in a standard
Centronics type connector. While the

Basic COPY statement can only be used
effectively with the Seiko GP-100 printer,
the LLIST and LPRINT statements will pro-
duce text output on any compatible
printer. '

From the hobbyist’s point of view a
strong feature of the VZ-200 is the ex-
pansion ports provided at the rear of the
keyboard. These ports consist of two
sets of PCB fingers, normally covered by
thin screw-down aluminium plates. One
port is labelled “peripheral”, and pro-
vides access to the Z80 data bus, the
lower eight address lines and RD, WR
and IORQ control lines, sufficient for the
connection of most peripheral con-
trollers, parallel and serial ports etc.

A second port gives access to the com-
plete bus of the Z80 microprocessor and
can be used to connect additional
memory or memory-mapped peripheral
devices.

Some notes on applications
Dick Smith Pty Ltd provided us with a
list of around 30 applications programs

currently available for the VZ-200. While
some of the available games programs

STOP, STR$, TAB, TAN, USR

Table 1: VZ-200 Basic statements and functions

ABS, AND, ASC, ATN, CHR$, CLOAD, CLS, COLOR, CONT, COPY, COS,
CRUN, CSAVE, DATA, DIM, END, EXP, FOR ... TQ ... NEXT, GOSuUB,
GOTO, IF ... THEN. IF . .. THEN .
LEFTS, LEN, LET, LIST, LOG, LLIST, LPRINT, MODE, MID$, NEW, NOT,
OR, OUT, PEEK, POKE, POINT, PRINT, PRINT USING, READ, RESET,
RESTORE, RETURN, RND, RUN, SET, SGN, SOUND, SIN, SQR, STEP,

. . ELSE, INKEY$, INP, INPUT, INT,
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make excellent use of the graphics
capabilities and are written in machine
|arguage for speed, many of the others
can be found in any good book on Basic,
without the expense of buying a cassette
vefsion.

We also question the choice of some
of the programs available. For example,
one cassette is a “Portfolio management”
program for keeping track of
sharemarket transactions. It is unlikely
that anyone with sharemarket in-
vestments will skimp by buying the
VZ-200 to look after them. The two
statistics packages may be in the same
category — if you want a computer for
statistical analysis the VZ-200 is an
unlikely choice. If on the other hand you
get some statistics problems assigned as
homework these two cassettes might be
handy to have.

The programs listed in the “Basic Ap-
plications” booklet which accompanies
the VZ-200 are of the familiar type; sum
and average, roots of a quadratic equa-
tion, conversion between degrees
Celsius and Fahrenheit etc. They serve
more as demonstrations of what can be
done with Basic on the VZ-200 rather
than as serious suggestions for the use of
a computer. As such they are a useful
tutorial, although most of the programs
can be found in existing textbooks. In

About that keyboard

The most controversial aspect of the key vz-200, and the one that we
found least desirable, is the keyboard. We still can't decide whetherit is bet-
ter or worse than.a flat plastic membrane keyboard.

It's not that the keyboard is bad initself. It's small but the rubber keys move
with a pleasant, positive action, and the audible feedback is a great
convenience. The problem is that the keys also wobble sideways and back
and forward, creating an unsettling effect and, we believe, markedly
increasing the chances of typing errors.

Fortunately the single key entry of Basic keywords limits the need for
accurate typing, and no one is likely to use the VZ-200 for applications
requiring entry to large amounts of text.

" We suspect nevertheless that one of the first “add-on” projects for the

system will be a full-sized keyboard.

most cases nothing need be changed to
run textbook examples on the VZ-200.

Graphics statements can be added in
to take advantage of this aspect of the
VZ-200 without difficulty.

Additional programs are under
preparation at the time of this review
and we expect that independent pro-
gram suppliers will get into the act as
soon as the VZ-200 proves its popularity.
Judging from what we have found and
the comments of others who have used
the computer, this shouldn't be long.

“In conclusion

If you want a computer to look after
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your share holdings, or for word pro-
cessing, look elsewhere. If, on the other
hand, you want a computer for playing
games, for self-education, for learning
about Basic and perhaps for writing your
own programs, the VZ-200 has one over-
whelming advantage — the number of
features for the price.

If you're handy with a soldering iron
and want a computer for taking apart,
adding on to and building up, the VZ-200
is also an ideal choice, for the same
reason.

The VZ-200 is available from Dick
Smith Electronics stores nationwide. &
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Laser

The Llaser, to be sold through the
Computers For All chain of retailers, is
the current holder of the title Cheapest
Colour Computer. But the £70 price tag
has only been achieved at the cost of
some pretty drastic corner-cutting.

Made by the Heng Kong company
Video Technology, it offers a Spectrum-
style rubber keyboard, a ZB80A
processor, 16K ROI1 and one sound
channel. So far so good.

But the graphics resoluticn is limited to a

chunky 128 x 64, and the RAI‘_’I is down--

right claustrophobic at 4K.

The Laser boasts one-touch keyword
entry, and there are promises of
joysticks. a Centronics interface, a four
colour printer and a 64K RAM pack. The
machine has an uncanny resemblance to
the Texet, reviewed in‘our April issue,
and none of “the fundamental snags
outlined then need to be re-written.

A 15K RAM pack will prove essential
for any serious programming, and at £30
this add-on drops the machine into that
arena where the Spectrum and Oric are
currently slogging it out.

In such company, the Laser’s low
resolution graphics, lack of established
software support, and generailly un-
remarkable specifications are likely to
prove fatal.

WHICH MICRO? SEPTEMBER 1983 |
|

Timing the
Laser’s fazer
P’m interested in the Laser

200 which was reported in
PCN issue 5. You stated that the

- manuals had to be re-written
-and the machine wouldn’t be

released for amonth. Since then
P’ve heard nothing about it. Has
it not materialised?

Jason Stokes,

Cannock, Staffs

~“Fear not! The Laser has
emerged in the trusty hands
of Computers for All on 0286
418414, price £70. Computers
for All has also become the
mainsource for thatother Hong
Kongbasedmachine, the Comx
35, Pro-testedin PCN issue 15.
Unfortunately, the same
can’t be said for the Texet 00C,
the Laser’s 8K twin. Texet
seems to have disappeared fora
quick rethink. PCN wil be

.| Pro-testing the Laser shortly.
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HARDWARE REVIEW

Dick Smith
\VZ200:
good value

By ROB FULLERTON

Dick  Smith  Electronics has
released another personal computer
on the market to follow closely on
the heels of the Wizzard computer.
The VZ200 uses a Z80A processor
running at 3.58MHz, which must be
the fastest clock of all the low-priced
personal computers to date.

The computer is quite small, being
only nominally larger than the
keyboard and 50mm thick. It comes
in an attractive white plastic case
with the keyboard built into a sloping
matte black surround.

A power-indicator LED is the only
other feature on the front of the
case. An on/off switch is located on
the right-hand side. Across the back
of the computer there are four
sockets for 9v DC power, cassette
tape, video monitor, and TV output.
There are two edge connectors
covered by protective metal plates
for the add-on memory expansion
and peripheral interface. Power
comes from a separate large plud
pack rated at 12v 1A. It has a
generous length of lead.

Also included with the computer is
a lead for connection of a standard
audio cassette for program storage
and a lead for connection to a
monitor or TV. This TV lead is,
unfortunately, only long enough to
reach to a set placed on the same
table as the computer. Other items
included in the package are a BASIC
reference  manual, a book of
application programs and a
demonstration cassette.

Keyboard

The keyboard is the same used in
the Wizzard computer, which is not
surprising, since both computers are
made by Video Technology, Ltd, of
Hong Kong. The moulded-rubber

keys are set in a QWERTY
arrangement with the standard
ASCIl character set. Each key
performs up to four functions,

including the ASCII character screen
printed on the keytop, the single key
Microsoft BASIC commands, the
cursor control, and the on-screen
editing.

The alternative
accessible by use of the CTRL key in

IaLB_

functions are .

ould use th
SHIFT key. The single-word BASIC
commands are printed on the
computer above and below each
key. All keys except CTRL have an
auto repeat facility if held down for
more than one second. This is very
useful for cursor movement.

Comments | made about the
keyboard of the Dick Smith Wizzard
computer (Bits & Bytes, June), also
apply to the VZ200. The longevity of
the screen-printed characters on the
keys and the long-term contact
reliability of the key switches remain
to be proven.

Video display

The VZ200 can use either a colour
TV set or a colour monitor for display
as both RF and video outputs are
provided. The internal RF modulator
is tuned to channel 1, Australia, but
the picture in N.Z. will come up on
channel 2 because of TV channel
allocation differences between the

‘two countries. Some re-tuning will

be necessary to get the best picture.

The display area for the computer
occupies a rectangle covering about
two-thirds of the screen. In the text
mode there are 32 characters per line
with 16 lines displayed. Even with
this smaller active display area the
characters are sharp and easy to
read. The stability of the picture was
a little disappointing, however, with
persistént diagonal ripples visible on
both the TV and monitor displays.
The upper-case ASCII character set
is displayed and can also be set to
inverse video.

Editing

An excellent feature of the VZ200
is the on-screen editing capability.
The cursor control keys allow you to
position the cursor over any mistake

in a line and then, by pressing
INSERT or RUBOUT, change the
required characters. This saves

having to re-type the whole line
again as with some computers. The
auto-repeat function is very useful
here as continued pressing of the
RUBOUT will erase as many
characters as required. These editing
functions rank as one of the most
desirable features of this computer,
especially for the beginner.

Graphics

Two display modes are available,
text mode and graphics mode. In the
text mode, the ASCll character set is
displayed as well as the 16 chunky .
graphics shapes. These characters
may be displayed in eight different
colours with a choice of two
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backgrovnd colours. For
mode the€ screen is divided into 128
X 64 Dpixels, each individually
addressgable. Each pixel may be
programmMmed on or off with the SET
and RESET commands. The pixels
may be any of four colours with two
background ‘colours. The 8192
pixels displayed in the graphics mode
produce quite acceptable resolution
for games and data displays.

Sound

It is possible to generate sounds
on the VZ200 through the internal
piezo speaker. Control of the tone
frequency and duration is by the
SOUND command. Programmable
music notes covering 2% octavés
with nine different note durations are
available. The sound is very tinny,
and with only one channel it can
hardly be considered suitable for
‘‘serious music programming’’ as
claimed in the advertising leaflets. It
is adequate for games only.

Cassette data storage

For program and data storage the
VZ200 provides a connection to an
audio cassette recorder. An
interconnection lead is supplied with
two miniature jack plugs on one end
and a stereo plug on the other. The
stereo plug goes into the computer
socket marked tape and the others
plug into the ear and mic sockets on
the recorder. A demonstration tape
comes with the computer which
shows off the colour and graphics
capabilities.

| found some difficulty in loading
this tape as the volume setting for

graphlcs

The VZ200 with the 16K RAM expansion module

the recorder playback appears quite
critical for a successful load. There is
no provision for cassette motor
control. The difficulty is cured,
however, by putting a 15-Ohm

resistor in parallel with the earphone
connection, i.e. soldering it between
the two wires.

Five BASIC commands handle
storage and retrieval of data from the
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Cassette In addition to the usual
cLOAD and CSAVE commands there
is a CRUN command which works
like CLOAD+RUN.

The VERIFY command checks the
data on the tape against the RAM
data after a CSAVE. This s
particularly useful, as the RAM
contents are not overwritten and
another CSAVE can be given if the
first load was erroneous. Files on the
cassette are given a 16 character file
name, so several files can be stored
on a single cassette and the required
file loaded by including it's file name
with the CLOAD command.

As well as commands to store
programs on tape there are two
commands, INPUT # “‘filename’” and
PRINT # ‘‘filename’’, which allow
storage and retrieval of variables and
data from within a program that is
already executing. The data on the
tape is assigned to the variable list
given in the INPUT # command.
Similarly, the variable list after the
PRINT # command is written to the
tape. This feature makes a very
flexible tape storage system and
with a little programming ingenuity
multiple mailing list programs and
the like should be possible.

BASIC

The VZ200 comes with an 8K
version of Microsoft BASIC with 8K
enhancements in ROM. This is an
excellent version of BASIC for such a
low-priced computer and contains
many of the features only found on
more expensive machines. For
example, enhancements such as IF

THEN ELSE and PRINT
USING are included as well as the
USER function for machine code
programs.

The BASIC Reference Manual
guides the new user through the
fundamentals of the language and
explains the use of each command
with examples. It cannot, however,
be considered a serious guide to
Microsoft BASIC and a user would
have to consult one of the many
texts available to obtain the details
of the language.

For instance, the published
specifications for the ROM BASIC
guote single-precision, floating-point
maths functions with nine-digit
internal precision and eight digits
displayed. | found, however, that
double precision was available using
the D format (eg. 1.2345D+3)
instead of the usual E format (eg.
1.2345E+3) and that results can be
calculated and printed with 16
significant digits. This suggests
there may be other enhancements in
the ROM which are undocumented.
20 - September, 1983 — BITS & BYTES

ROM 16K with BASIC interpreter and operatmg system.

Expandable to 24K, with optional plug m module Prlce

45 keys in modified typewriter format. Keys auto- repeat

Text Mode — 32 char. x 16 lines. Upper case ASCll plus 16

graphics characters for 64 x 32 graphics. Inverse video. 8
colours with 2 background colours. Graphics mode — 128

4 coiqurs with 2

RF modulated signal on VHF channel 2. Cable supplied.
Composite video 1.4v P-P. PAL .compatible. 75 Ohms

Inbuilt piezo speaker. Music notes covering 2% octaves

Speaker ‘’beeps’’ for keyboard

Processor: Z80A running at 3.58MHz.
Memory:
RAM 8K (2K screen-6K for user programs).
. $1489.
BASIC: 16K Microsoft BASIC.
Keyboard:
after 1 sec. Single key BASIC command entry.
Screen:
X 64 pixels individually addressnble
background colours.
_RF output:
Video:
|mpedance
Sound:
with 9 note durations.
entry.
Cassette:

Interface connects to standard audio cassette tape

recorder. Data rate 600 baud. Cable supplied:

Power supply:
Manuals: User manual,

programs.

Memory addresses for the video
portion of RAM are given for text and
graphics modes. This enables PEEK
and POKE to be used for direct
screen addressing in graphics and
games programs. The INKEYS$
command, which polls the keyboard

and returns the key value if pressed y

or a null string if no key is pressed, is
a further feature which enhances
games software. It is unfortunate
that a complete memory map is not
included.

The greatest feature of a computer
with  Microsoft BASIC is the
enormous range of software written
in this “‘industry standard”’
language. There are many books of
programs written for Microsoft
BASIC including those for the
TRS-80 and the System 80. These
should provide the VZ200 owner
with an extensive software library to
adapt to his computer.

Memory expansion

The memory of the VZ200 can be
expanded from its internal 8K RAM
to 24K with the addition of the 16K
expansion module. This plugs into
the rear of the computer in the
appropriately marked socket. It is a
rather bulky package which relies
only on the edge connector for
physical attachment. If the computer
is to be lifted it would seem wise to
unplug the module before moving to
prevent undue strain on the
connector.

The other connection at the rear of

3 o£3_

Plug pack. Output 10v DC at 800mA.
BASIC .Reference Manual,

book of sample’

the computer is available to accept
an interface for a Centronics-type
printer. This interface, with printer
cable attached, is obtainable from
Dick Smith for $99. The Microsoft
BASIC provides good software
interface for a printer as the LPRINT
command can be used with the
USING command to give formatted
printing. As well as the LLIST
command is a COPY function which
allows the screen contents-to be
dumped to the printer.

The expansion of the VZ200 is not
limited to a printer only. The product
leaflet quotes joysticks, games
cartridges, larger expansion
memories and serial and floppy disk
interfaces as '‘coming soon’’

Summary
For - the first-time computer
purchaser the VZ200  offers

excellent value for money at $349
for a complete up and running
system. The 16K Microsoft BASIC
interpreter has many enhancements
not found on other personal
computers in the same price range.
The single key BASIC commands
and on-screen editing make it an
ideal machine for learning to
program. The memory expansion to
24K and a printerinterface make the
VZ200 a powerful performer. The
keyboard is definitely a disappointing
feature, however, this should not
prevent the prospective first time
computer purchaser from giving the
VZ200 very serious consideration.
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- or, The Slashers Strike Again!

As prices drop in the home com-
puter market, the competition is
hotting up. Here Les Bell looks at
the latest crop of under-$500
machines to see what's what . ..

TWO YEARS AGO, we ran a story on
‘Slashing the Cost of Home Computing’,
as we were amazed at the price reduc-
tions and new low-cost computers that
were appearing. Well, we're still
amazed. It is hard to believe that you
can get so much real computing power
for so little money! :

Of course, at these low prices, you
don't get — for example — the mass stor-
age facilities afforded by disk drives. By
and large, your mass storage takes the
form of cassettes. However, disk drive
controller cards are starting to appear as
an option on an increasing number of
small home computers.

Virtually all these machines have col-
our displays and will accept plug-in
games cartridges, so they will do double
duty as educators and entertainers.
When the kids get bored with creating
coloured shapes, they can always blast
away at some for a while!

Another new feature that has started
to appear only recently is the built-in
joystick, mounted next to the keyboard.
This often doubles as a cursor control-
ler. | doubt that it will be long before low-
cost home computers are supplied with
a mouse!

Anyway, read on, and compare these
little tykes with your $10,000 S-100 boat
anchors. Eat your heart out, Altair!

Microbee IC X

If you've been in Australia for a while
and haven't heard of the Microbee, you
haven't been reading the papers or
magazines or watching television. The
Microbee was launched on an unsus-
pecting world in the February 1982
issue of Your Computer, and proved to
be an enormous success. Initially avail-
able in kit form at just under $400, it has
since been upgraded and improved, re-
packaged and generally changed into a
bigger computer than it used to be.

The Microbee IC is the latest incarna-
tion of the liftle mite, and offers the most
popular enhancements and options, to-
gether with a few improvements, all in
one package. The IC is faster (3.375
MHz clock) than earlier models, and in-
corporates as standard both the
WordBee word processor ROM and the
NETWORK communications ROM.

The IC uses MicroWorld Colour

BASIC V5.22, which includes additional
commands to set the foreground and
background colours and modes. Thirty-
two colours are available for the fore-
ground, not all of them describable, and
eight for the background.

Listings can now be set to be in either
upper or lower case, according to the
user's preference; typically, | find lower
case easier to read.

It seems that Applied Technology is
planning to release more software in
ROM form for the Microbee. Up to
(theoretically) 256 different ROMs can
be plugged in, and the command PAK
n will select the appropriate ROM pack
by outputting the value of n to the mem-
ory bank select port.

In the IC, two ROMs are provided as
standard. Most useful probably is the
WordBee version 1.2 ROM. WordBee is
loosely rmodelled on WordStar and Elec-
tric Pencil, and incorporates a surprising
number of useful and powerful com-
mands for such a small system. Version
1.2 contains several new features; such
as the ability to vector output to one of
a number of outputs, which gets round
a major problem for many Microbee
owners. In addition, touch typists can
select input from an external keyboard
which they may prefer.

Other new WordBee commands in-
clude underlining and double striking,
and a new command allows the user to
move the cursor to the end of the cur-
rent line.

The other major addition is the termi-
nal/network ROM which not only pro-
vides communications facilities, but pro-
vides a number of other general tricks
accessible from BASIC or elsewhere.
The general NET command will turn the
Microbee into a full or half duplex termi-
nal with an 80 by 24 screen which emu-
lates most of the codes of the Televideo
912 terminal.

The baud rate is settable at 110 to
4800 baud, and parity can be odd, even
or off. Best of all (to us here at YC par-
ticularly) the NET ROM implements file
transfer using the Christensen protocols,
so that Microbees can now communi-
cate with each other and the popular
bulletin boards.

The network ROM is accessible from
BASIC or from within WordBee, provid-
ing a range of extra communications
and screen formatting options.

The documentation for the Microbee
is continually improving, and the latest
versions of the user manuals are very
good indeed. The Microworld BASIC
manual is well organised for both tutorial
and reference use, and is quite reada-
ble.

The Microbee has always been a
powerful and capable little computer, but
this latest version really is a winner. Its
design is oriented towards useful ac-
tivities, such as word processing and
communications, rather than game play-
ing — but a heap of games are available
if you want them!
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Dick Smith VZ200

At just under $200, Dickie's come up
with another winner here. The VZ200 is
a neallittle computer indeed.

The VZ-200 is virtually a totally non-
technical machine for the user who
wants a gentle introduction to BASIC
programming and home computing. For
example, nowhere in the manual does
it say what kind of processor is under
the hood! Indeed, there is virtually no
technical detail at all anywhere in the
manual. .

All this is possibly to the benefit of the
completely non-technical novice who
could do without that kind of intimida-
tion. But it bodes ill for the future avail-
ability of professionally written games
and utility software. I'd say that for the
near future at least, and excluding what-
ever Dick Smith may release, the VZ200
will remain a BASIC-only machine.

The VZ200 is probably based on the
ubiquitous Z-80, and is supplied with 8
Kbytes of RAM as standard. A 16 Kbyte
memory expansion module is available
for $79.

The BASIC interpreter used is, of
course, Microsoft's Extended BASIC,
complete with colour graphics and
sound commands. The screen displays
16 lines of 32 characters each, and the
keyboard is a calculator-style QWERTY
with a soft action. Like most of the
machines covered, the spacing between
keys was less than | would have liked;
obviously they are designed for some-
what smaller fingers than mine.

Two graphics modes are available: in
mode 0, the graphics resolution is 64 by
32 pixels with nine colours available and
text displayable. In mode 1, the resolu-
tion is 128 by 64 pixels in eight colours,
and this is a better mode for games and
more complex graphics.

The graphics statements are the stan-
dard kind used in the TRS-80 Colour
Computer and other machines with
Microsoft Colour BASIC. A point is set
with the statement SET (X,Y) and turned
off with the RESET (X,Y) statement.
POINT(X,Y) will return true if a point has
been set and false if it has not. The col-
our is set using the COLOR statement,
which sets the foreground and back-
ground colours.

The background can be either green
or orange in mode 0, while in mode 1
only four colours can be selected for
each background colour.
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The SOUND X,Y statement will gen-
erate a tone of pitch X and duration Y.
By using data statements, it is possible
to create quite complex little tunes.

For those who want to dabble in some
PEEKing and POKing, the manual does
give the addresses of the screen RAM,
so some fast updating can be done that
way, though this will require some ex-
perimenting.

The manual is well written, and is or-
ganised as a tutorial text, bearing in
mind the likely audience for this kind of
machine. There are no signs of the
Janglish that usually mars manuals on
this kind of machine.

Expansion is limited on the VZ-200;

there is a socket on the back for the
plug-in 16K RAM module, and a
peripheral connector, obviously intended
for a printer. Apart from the cassette ca-
bles, that's it. For parents who don't
want their kids to get carried away buy-
ing more and more extras, that's proba-
bly a blessing!

While this computer probably won't do
much for the dedicated enthusiast who
wants to get into machine code prog-
ramming and interfacing all kinds of
peripherals, it's just right for those who
want to learn some programming and
not get bogged down in unnecessary
details. Run a business it won't; draw
you in to the joys of programming it will!

| R
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Spectravideo SV-318

This little package starts off with quite
a small personal computer, but it is ex-
pandable into a full computing system of
quite useful proportions.

The basic console, which contains the
computer proper, is only a few inches
deep and not that much bigger than,
say, the Sinclair machines — but it in-
cludes 32 Kbytes of ROM and 32
Kbytes of RAM as standard. The
keyboard is a calculator type with a soft
feel but a reassuring amount of travel,
and is easy to use.

The keyboard includes all the stan-
dard QWERTY characters, including the
tiide and the escape and control keys,
but it also includes five shiftable function
keys (which are pre-programmed for
BASIC keywords) and some miscellane-
ous keys for functions such as character
insertion and deletion. In addition, the
71-key keyboard is marked with a set of
graphics characters.

An unusual feature of the keyboard is
the joystick/cursor control pad at the
right, which can either be used as a cur-
sor pad for editing, or with the joystick
plugged in to double as a games con-
troller.

Inside the box there's a Z-80A micro-
processor running at 3.6 MHz, with 32
Kbytes of ROM containing Microsoft
BASIC and 32 Kbytes of RAM, half of
which is dedicated to graphics. The
ROM is expandable to 96 Kbytes using
plug-in cartridges, while the RAM can be
extended to 256 Kbytes.

The graphics capability of the SV-318
is impressive. The screen resolution is
256 by 192 pixels, with 16 colours avail-
able. Most important to games creators,
however, are the 32 sprites which are
available. These movable shapes can
collide with each other and other ob-
jects, or can pass in front of or behind
each other.

The SV-318 also provides three
sound channels, fully controlled by the
built-in BASIC, which will allow the user
" to write music or provide background
sound effects for games. The sound cir-
cuitry is capable of background opera-
tion, so that the BASIC can continue the
action in games while a sound is being
synthesised.

A major plus of the SV-318 is its ex-
pandability; a range of plug-ins and ac-
cessories is available that would make
many other manufacturers green with

envy. These range from a wide selection
of games to an expansion chassis which
will accept an RS-232 port, Centronics
interface, extra RAM, a disk controller
and 80-column card. Other options in-
clude a graphics tablet, games keypads
and joysticks, data cassette recorder
and dot matrix printer.

When used with the optional disk
drives, the SV-318 uses the CP/M
operating system, so that a wide range
of software is available. The disks have
a capacity of just over 160 Kbytes (for-
matted).

Setting up the SV-318 is just a matter
of plugging in the power supply and
modulator and wiring it to the back of
the TV set. Immediately you're up and
running. Attaching more of the peripher-
als and options might lead to a rat's nest
of wiring, but this isn’t a problem provid-
ing you don’'t want to move it all too

often.
Ry

The SV-318 has an extended version
of Microsoft BASIC, which includes all
the usual graphics commands and the
music macro language similar to that
found in the IBM PC. It also includes
provision for interrupt handling.

The manual for the SV-318 is nicely
produced, and teaches the user BASIC
through the use of the graphics state-
ments — certainly a more interesting
method than the usual mathematical ap-
proach. It progresses nicely until the
end, when more complex statements,
such as the SPRITE$ statement, are
demonstrated by example but not
explained. The user is left to try to de-
duce how the statement works.

The SV-318 is a nicely put together
system; it has enough expansion capa-
bility to satisfy a wide range of require-
ments, and would be a good choice for
the person who knows he wants a per-
sonal computer, but can't decide what
for ...
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Micro-Professor |l

There has been much talk recently
about so-called ‘rotten Apples’ and
Apple look-alikes. We have generally
kept quiet on the subject; the legal com-
plexities of registered designs make it a

tricky subject, and even where such de-

signs are legal, we feel it is very much
a case of caveat emptor. These
machines may suit some buyers, but in
general, would you buy a car which
claimed to be a copy of the Holden
Commodore yet sold for only $30007?

One machine which seems to be able
to stand on its own merits, yet offers a
high degree of Apple compatibility, is the
Multitech Micro-Professor 1l. This little
(175 by 240 by 30 mm) box contains a
6502 microprocessor with 64 Kbytes of
RAM and 16 Kbytes of ROM containing
a monitor program and BASIC interpre-
ter which accepts Applesoft BASIC pro-
grams.

The screen display looks just like the
Apple’'s and the memory map (where
the ROM fits, and where the graphics
memory is) also looks just like that of
the Apple. The Micro-Professor Il can
read Apple cassettes and, with the addi-
tion of a disk drive, floppy disks.

On the top front of the box is a 49-key
calculator-style QWERTY keyboard,
which — as with most of these keyboards
- will horrify a touch typist. The tiny keys
are closely packed with a non-standard
layout.

The left-hand side of the case has a
connector for a games cartridge, a Cen-
tronics printer port and a remote
keyboard or joystick port. At the rear is
a 50-pin connector which looks remark-
ably like an Apple expansion slot, but is
subtly different and could not be relied
on for full compatit lity.

The major use * this slot is for the
Micro-Professor 1i . sk controller card,
which conner's the disk drive to the
computer. T' 2 disk system is supplied
with an MDOS |l disk operating system,
which béars more than a passing re-
semblance to Apple DOS 3.3 - but is
obviously different in several ways.

The Micro-Professor |l display is com-
posed of 25 lines of 40 characters each,
upper case only, just like the original
Apple Il and I+, and it provides lo-res
and hi-res graphics in just the same
manner. However, it is not completely
Apple-compatible, and some mention of
the differences may be in order.
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While the Micro-Professor Il can ac-
cept Applesoft programs, many such
programs perform PEEKs and POKEs
of memory locations associated with the
monitor and graphics routines. These lo-
cations are different on the Micro-Pro-
fessor Il, and so such programs will not
work, as a rule. However, if you under-
stand the purpose of these PEEKs and
POKEs, you can probably rewrite the
program to work on the Micro-Professor
1.

When it comes to machine code pro-
grams - the vast majority of good fast
action games - the situation is even
worse. These programs always use
monitor routines and I/O port addresses
to perform their 1/0, and there’s no way
you can find those references and
change them to work on the Micro-Pro-
fessor Il. The original author, who has
the source code, could do it - if he
thought it was worthwhile.

In summary, the Apple compatibility of
the Micro-Professor Il is probably of
most use to someone who has already
acquired a lot of experience with the
Apple and is fully conversant with its op-
eration. Such an individual could proba-
bly rewrite his/her own software to run
on the MP without much difficulty.
There's certainly not enough information
in the Micro-Professor Il manuals to get
along without some of the Apple
documentation as well, particularly when

trying to use the graphics features such
as shape tables.

In short, less than 100 percent com-
patible is not compatible; being slightly
incompatible is like being slightly preg-
nant. And of course, where Apple is
concerned, being 100 percent compati-
ble is dangerous!

Someone should tell Multitech that
quantity of documentation is no substi-
tute for quality. The User's Manual and
Introduction to BASIC Programming are
reasonably well organised and take a
good stab at providing plenty of refer-
ence material and technical background.
The trouble is the translation into de-
cidedly non-idiomatic English.

Thus we are presented with interpre-
tation problems: what does the trans-
lator mean? What is a ‘straight-thinging
person’? How about ‘Even if | were pre-
sented with a computer as a gift. | would
be troubled as to whether | had enough
room in my study to for it'.

The Micro-Professor Il is, nonethe-
less, an interesting little machine which
offers the ability to take advantage of
the huge amount of software published
in magazines and books. It also offers
good value for money. It can run some
quite good games cartridges and be a
lot of fun — but | certainly wouldn't try
to replace an Apple as a small business
machine with a an MPF-II.
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COMX 35

The COMX 35 is a very interesting
machine indeed. For one thing, it's the
first personal computer (other than sim-
ple single-board types) I've come across
that uses the 1802A microprocessor.
For another, it doesn't use Microsoft
BASIC, but one that I've never seen be-
fore.

The COMX 35 has 16 Kbytes of ROM
containing BASIC, and 32 Kbytes of
user RAM, plus the screen RAM of 3
Kbytes. The display is 24 lines of 40
characters each, and eight different col-
ours are available. The COMX display is
unusual, in that computer output and
echoed user input are displayed in dif-
ferent colours. As the user's manual
points out, this is a useful feature for be-
ginners.

The COMX 35 keyboard is a rubber
type with a spongy feel, and a slightly
non-standard  (but  still  basically
QWERTY) layout. At the right side of the
keyboard is a built-in joystick. The com-
puter has a built-in sound synthesiser
and speaker.

Most micros use Microsoft BASIC; it's
almost a novelty to find one that doesn't.
COMX 35 BASIC is rather unusual. It is
based on the ANSI standard, but with
several extensions. Interestingly, it's an
incremental compiler design. This
“means that when the usertypes RUN +,
the interpreter does a scan through the
program source code, and replaces all
jumps to line numbers with jumps to an
absolute address in memory.

This means that the program will run
significantly faster, as much of a con-
ventional interpreter's time is spent
searching for the next line to be exe-
cuted. Of course, if a program is edited,
all the absolute addresses are changed,
and so it will return to normal operation
next time the program is run.

Graphics control is available in the

COMX 35 through a user-definable

= T e S S i e

character set, using special BASIC
statements to manipulate it. This allows
complete control over shapes and col-
ours, including the creation of multi-col-
our shapes. The accompanying blurb
also stated that the COMX 35 had “en-
hanced graphics developed along the
Logo language"” which | presume means
turtle graphics, but | could find no men-
tion of this in the manual and wasn't
able to try it. -

Other features of the language in-
clude the ability to set timer interrupts —
great for game design — and the ability
to save the entire data area of a pro-
gram onto cassette. This presumably
does away with the need for data files,
although it means that data sets are re-
stricted to the size of memory.

For those who find BASIC a bit limit-
ing, the COMX 35 will also run Pascal

or FORTH, so collectors of linguistic
esoterica will be happy.

Various options are available for the

COMX 35, including plug-in ROM packs,
RS-232C and parallel printer interfaces,
and a disk controller and drives. A
speech synthesiser is also available.
- Many programs are available for the
COMX 35, including an electronic
spreadsheet, simple databases, finan-
cial and statistical functions, a range of
education programs and, of course,
games — heaps of them - such as
Othello, Hangman and  various
shoot'em-up, eat'em or catch’'em var-
iants.

An interesting machine, this; perhaps
it will appeal best to the buyer who is
happy to write his’/her own software and
will never want to key in programs
straight from magazine pages without
conversion. It's certainly an interesting
one. ..
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Commodore VIC-20

Well, what can one say? This is the
machine that really turned Commodore
around; it was getting a bit staid with the
old PET series of machines, but the VIC
really breathed life into the company.

The VIC has 5 Kbytes of memory —
not a lot, these days — and can display
up to eight colours. The memory is ex-
pandable to 32 Kbytes, using an exter-
nal expander, and there is a plug-in
ROM socket at the back.

Perhaps the best feature of the VIC
is its full-sized keyboard, which even a
fussy typist like me finds enjoyable to
use. The keys are labelled clearly with
alternative meanings like the graphics
shapes and colours. At the side is a
games port for a joystick, while the rear
of the case boasts a row of cassette,
user, serial and video ports.

The range of plug-in cartridges for the
VIC is tremendous, and they really show
the high-resolution graphics capabilities
of the machine off to good advantage.
The user can get at them with a super
_expander cartridge, which gives a 176
by 176 resolution.

The VIC's sound effects set a new
standard in their time, with three voices
of music. The whole package was quite
revolutionary, and has done well in the
intervening years - just look through the
ads in this magazine . . .

TTT T

Tandy Color Computer

This beastie reached our shores in
late 1981, and provided a look at an al-
ternative way of putting together a home
computer. The Color Computer boasts a
resolution of 256 by 192 under Color Ex-
tended BASIC, with nine colours, and as
with the VIC, some of the games really
make good use of that display.

The standard amount of ROM is 16K
(with Extended BASIC) and most
machines will have either 16 Kbytes or
32 Kbytes of RAM. The microprocessor
used is the Motorola 6809E, an excep-
tionally powerful chip that is used to do
a lot of the legwork inside the CoCo and
save on hardware costs.

The CoCo can be expanded with a
disk system, and many TRS-80 Model
| programs could be run on it with virtu-
ally no modification, so it has quite a lot

going for it.
The CoCo never really caught on in
28 Ye Aug 93

a big way (probably because the VIC
was just so much cheaper), which is a
shame as it really is a nice machine. It
has a dedicated user group which does
all kinds of weird and wonderful things
with it and it really has a high level of
support behind it, both from Tandy and
elsewhere.

Texas Instruments 99/4A

The 99/4A is rather a problematical
machine. It's almost sent Texas Instru-
ments broke - figuratively speaking —
yet it is a nice machine with all the
things we are told a home computer
ought to have.

The 99/4A has a 16-bit processor
(though its BASIC is unaccountably
slow) and a special graphics processor
chip which looks after the 256 by 192
graphics and drives the sprites (move-
able shapes) around the screen. The ‘A’
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model features a decent keyboard com-
pared to the earlier model. .

- A user-definable character set allows
the user to create chess pieces, card
symbols and other shapes.

The TI machine’'s manuals are well
written, and TI arranged for additional
material to be published by traditional
publishing companies. Perhaps the
greatest effort has been poured into
software, with the release of a vast
range of games, home applications and
utilities, including Tl Logo, a full im-
plementation of that most interesting
language, which really takes advantage
of the graphics capabilities.

Other options include a speech syn-
thesiser, expansion box, memory, disk
drives and various 1/0 boards.

The machine has a definite following,
with a large national user's group which
has branches all over Australia. It's well
supported and has great appeal.



Sinclair Spectrum

Worthy successor to Uncle Clive's
ZX-80 and ZX-81, the ZX Spectrum is
one of the tiniest personal computers
around. It's hard to obtain in Australia,
as the United States market apparently
has first claim on production, but hope-
fully the situation will ease with time.

The Spectrum has a rubber-type
keyboard, which has so many functions,
symbols and letters it can be rather con-
fusing at first. And, of course, it has a
colour display, a major leap forward
over the old ‘81. Eight colours are avail-
able, in two intensity levels.

For those who keep filling memory
with their programs, good news: the
Spectrum has .16 Kbytes of RAM as
standard, and that_is factory upgrade-
able to 48 Kbytes. The BASIC interpre-
terisin a 16 Kbyte ROM.

The Spectrum BASIC is a superset of
the ZX-81 BASIC, with some additional
statements. These include statements to
change the colour of the border, the
background and the foreground, as well

as invert the colours, flash, and draw
lines, circles and arcs.

The user can define his own character
set by using the BIN statement, which
allows him/her to specify which points to
turn on in an eight by eight matrix.

The biggest let-down about the Spec-
trum is its sound capability — or lack of.
It can synthesise a single tone through
software, which of course stops the ac-
tion while it makes sound effects.

The major form of mass storage is a
cassette, but low-cost ‘micro-floppy’
drives are available — in fact these use
a stringy-floppy style of tape wafer. An
electrostatic printer is also available,
which can print graphics off the screen.

The Spectrum has achieved remarka-
ble success in Britain, where it seems
almost everybody has one. Because of
this, there is a fantastic amount of soft-
ware appearing for it, plus books,
magazines and the general support a
home computer owner needs. It's going
to be a successful machine.
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Not being a great game player,
Les sought out an expert to de-
liver judgement on Dick Smith's
wizzard games machine. He
dragged Mark Burnicle aut of the

pub for long enough to write this

report. . .

SOME TIME ago, at a somewhat hard
to remember party, Les Bell turned to
me and said something about me writing
an article for Your Computer.

Upon my enquiring on what the heck
| would be able to scribble about, Les
muttered ‘Wizzard'. This brought an in-
stant quizzical look from me as I'd been
called many things, but wizzard — never!

‘NO, you can review the Wizzard!" he -

bearmed at me, presenting me (almost
magically) with a black cardboard box
about the size of a beer carton and
splashed with colour. Although not hav-
ing a clue what | was holding, but not

wishing to appear ignorant, | returned

his excited banter about the black box
with the pictures of Dick Smith, and mut-
tered the word ‘Wizzard’ several times.

Eventually all appeared fine so, black
box tucked safely under my arm, | set

" off to (as it turned out) review the Dick
Smith Wizzard.

Once out of its package the Wizzard
takes on the appearance of a quite sim-
ple, compact unit, complete with two
joysticks, touch pads and firing buttons.

| decided, in a fit of irrational confi-
dence, to connect the cords to their vari-
ous points; but when all my efforts had
failed, | reverted to the instructions and
was soon under way.

To become accustomed to the
machine | opted for a familiar invaders-
style game called Sonic Invader. Since
| was quite proficient at this style of
game and had kept one particular hotel
in Ultimo from going out of business with
my patronage of its machine | decided
this would provide a good idea of the
Wizzard's ability.

To warm up | decided on battle
number one of 16, a singles game which
is Invaders at its most basic. The invad-
ers move slowly from side to side, drop-
ping slow moving tracers at you as they
get cut to shreds. Definitely a good
warm up. So on to battle number five,
another singles battle — this time, how-
ever, the little devils kept disappearing.
This was a bit tougher but | still man-
aged to rack up points without much
trouble.

At this point, full of confidence, | tried
number 13, the hardest singles battle.
The invaders move very quickly, rain
you with bombs and disappear. This
took a few goes before | managed to get
the idea, but | soon had them under
control.

| was impressed. The graphics were
as good as the pub and milk bar ver-
sions, the controls moved quickly and
accurately and it performed as well as
you could hope for.

The doubles games were extremely

challenging, with your opponent firing at
exactly the same time as yourself

Having warmed to the controls and
the enjoyment of the competition, | tried
the next game, Planet Defender, a vari-
ation on another of the standard games
found in pubs and the like.

It Gets Harder. ..

Planet Defender finds you appearing
from hyperspace to confront aliens
which bear a remarkable similarity to
bats and Halloween pumpkins. The
game itself is a step up in ability and re-
flexes. Not only do you get to eradicate
these little nasties on sight, you also
plan your defence with a ‘radar’ device
at the top of the screen. This is a game
which tests the reflexes to the limit at
the maximum difficulty stage.

The multi-colour bats and the green
Halloween pumpkins glide in and out
and then engulf your craft until you dis-
appear in a thousand little pieces. A
good game with very good graphics, the

by AL Au&

normal invaders type sound effects —
though on the Wizzard these don't
sound tinny but clear and crisp.

Finally (around 2 am the first time |
played) | tried Tennis. This one really
got me in. No longer is a video game
pf tennis restricted to two hyphens mov-
Ing back and forth preventing a full stop
from going past — no way! Things have
progressed slightly.

I switched on the set and fell off my
chair (drunk again, Burnicle - Ed) -
there before me was a tennis court com-
plete with net, crowd, Wimbledon sign
(why settle for less?) and two little tennis
players complete with racquets who run
around actually hitting the ball over the
net. The graphics are so damn great
that the ball even casts a shadow.

The games got progressively harder,
faster and more frustrating. You may
compete against another player or (if
you like a challenge) against the
machine. Believe me, the machine likes
to win.

Playing an early level game | had it
under control: serve, volley, volley again
and the machine hits the ball right into
the net. So, feeling capable of wiping
McEnroe off the court | progressed up
a few grades and followed my success-
ful game plan. Serve, volley, volley
again, and the machine hits a top spin
lob over my player. While the early
games play fairly predictably, the higher
level games appear to hit at random pat-
terns.

This game will turn you on (for hours),
it will enthrall your little sister, your big
brother, your mum, your dad and any-
one else you may happen to show Wiz-
zard Tennis to.

But be warned, if you sit down and try
to beat the machine before you go to
bed, you'll be there for a while. You will
need a good supply of Scotch, a very
comfortable chair and the patience of a
saint.

This one will have you playing for

- hours. It's a Wizzard.
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Speaking of low end, Video Technol.f,
ogy, previously in the very low end with
handheld games and the VZ200, was
showing some up scale computers and a
very nifty four-color printer/plotter for}
the VZ200. Incidentally, in the rest of;
the world, the VZ200 is known as the'
Laser computer and it is now being re.|
named the Laser 200 for the U.S. market!
as well. The PP40 printer/plotter uses:
4.6" width paper, but prints 26, 40, or 80
characters per line. It prints in black,
blue, red, and green on standard roll pa-Zf
per. Since it uses a standard Centronics'
interface, it can be used with almost any
computer, not just the Laser series.
Price: about $179. 5

A middle range computer, still in the:
prototype stage, is the Laser 2001. This:
6502-based system is dubbed the Multi-|
system since, with the appropriate;

T

-

The Video Technology VZ200 changedI
its name to the Laser 200.

adapter, it can run ColecoVision or
Atari VCS software. It has a 16K ROM!
with extended Microsoft Basic, 64K of,
RAM, 256 x 192 graphics resolution,
four channels of sound, and interfaces
for joysticks, printer, and cassette
recorder. No price as yet. i

The top of the line computer from V-
Tech is the Laser 3000, an Apple work-
alike system. Not only does the 3000 run
Apple software, but it has many features
not in a standard Apple. In particular, it

September 1983 © Creative Computing

CES, continued...

The V-Tech Laser 3000 is an Apple work-
alike with many additional features.

has a 24K ROM, 64K of RAM (expand-
able to 192K), keyboard with 81 keys,
eight function keys, built-in 80-column
text display, 560 x 192 pixel graphics
resolution, four sound channels, built-in
Centronics parallel interface, TV sound,
and RGB or composite video output.
Wow! We can’t wait to get one. No price
as yet.
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VZ200

The VZ200 is fairly typical of the micros at the bottom end of
the price range. It has the now familiar rubber keyboard,

although this one seemed a little more positive than some
others I have used. Most keys have four functions: the normal
mode gives upper-case and digits, holding down the shift key
usually results in a graphic character, while the control key
adds single key entry of Basic keywords and screen editing
facilities (cursor movement, insert and delete). Simultaneous
use of the control and return keys while pressing an ordinary
key generates function names and the remaining
keywords.

The display is not particularly impressive. The picture
quality is fine, but there are only 16 lines of 32 characters. In
this mode the ‘quarter-square’ graphics characters give a
resolution of 64 x 32, but there is also a graphics mode giving
128 x 64. This makes the VZ200's graphics look limited

Australian Personal Computer Page 77
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when compared with those produced by other systems. The
choice of colors is similarly restrictive. with two sets of just
four colors for graphics: this does improve to eight colors plus
black in character mode.

Other points worth mentioning are the provision of
separate TV and video outputs, and the generous lead on the
plug-pack power supply unit.

The Basic lacks the sophisticated features of the extended
Basic found in the Spectravideo and Tandy Color computers.
However, it does include primitive graphics commands (SET,
RESET and POINT). as well as a SOUND command which
generates a tone with a specified frequency and duration.
Another feature that is not always found on cheaper

machines is a data file facility (using PRINT# and |

INPUT#). On the subject of files, I found the VZ200's cassette
interface to be much more sensitive to volume levels than
other micros that I tested. Once I had found the right setting,
things went smoothly.

The documentation was another run-of-the-mill affair.
The so-called Basic Reference Manual is actually a tutorial,
although there is some reference material at the back. An
eight pase User Manual shows how to set up the system, plus
a troubleshooting guide. The final part of the package
contains listings of 21 simple programs, a few of which might
be useful. Even though they appear to be reproductions of
actual listings, there is at least one syntax error present.
Another snag is that the copyright notice states “No part of
this book may be utilised in any form . .. without permission
in writing from the Publisher”, and nowhere does the
publisher state that the programs can be used by a VZ200
owner!

APc 4(15) O 13
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The VZ200 was supplied with a 16k RAM pack which was
surprisingly bulky. I found it necessary to keep the TV lead
away from the RAM pack to avoid interference. The RAM
pack comes complete with a tiny screwdriver to remove the
cover fitted to the expansion connector on the back of the
VZ200 — a very thoughtful idea. There is also a “peripheral”
connector, but the only peripheral mentioned in the manuals
is a printer .interface. Apparently the VZ200 firmware
includes screen dump routines for use with a Seikosha GP100
or GP100A printer.

Programs are provided on cassette: I received some serious
software like a cash flow program. but mainly games.
Perhaps I had been spoiled by the higher quality graphics of
other micros, but I wasn't over impressed with all of the
games.

Since the VZ200 is (so far as I know) the cheapest home
computer on sale in Australia. my comments could be
considered harsh. But providing you are aware of its
limitations the VZ200 should be good buy.

Processor Z80

RAM 8k (Unable to determine
usable RAM)

ROM 16k

Ease of use * *

Ease of programming * * %

Expansion and accessories % %

Documentation *

Presentation * % %

Benchtested: Vol 4, No 4 (April 1983)

Review machine supplied by Dick Smith Electronics.




From the land of the Rising Tower Block, Hornyg Kong,
cornes a small colour ccmputer called therLaser 260, You

may have seen one on show at the Computer Fair:
now Computing Today has taken delivery of cnefor:

our usual in-depth hardware review. :
First impressions-are of a competitor aimed
at the ZX Spectrum, still the leadin
contender at an end of the market where:
open warlare is breaking out..Read
Computing Today next maonth to find: |

out how it measures up.
L

CCMPUTING TQDAY OCTQOBER 1983."

Price: £98 (soon to be relaunched
as Laser for £70)

Use: FH{ome

RAM: 4%

Colour: Yes -

CP/M: No

tonguage: Basic

Interface: Owrn

Supplier: Texet 061 485 9231

For: Low price, fair Basic as long
as graphics aren’t important,
choice of conventiona! or one-key
programming.

Against: Poor graphics (128 by
48). no sound, below-par internal
construction could cause long-
term reliability problems.
Cenclusion: The same price asa  ;
Spectrum, but much less capable. f
Software is promised for early i
release, but even the best :
programmers will find it hard to -
produce the kind of arcade game
so important for the home
market. And save £30 by waiting
for the Laser.
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Laser 200

New on the computer scene is the
Laser 200 computer, and we’ll be
taking the lid off it in the January
issue of Personal Computing Today.

Weighing in price wise at £70
for the basic computer console
which has a cream plastic case with
a brown keyboard made of the same
plastic material as the ZX
Spectrum. The Laser 200 is a
colour computer but the main
drawback is that it only comes with
4K of memory on board. For £30
you can buy a 16K extension RAM
pack which plugs neatly into the
back of the main console.

Produced in Hong Kong it is
being distributed in Britain by
Leisure Zone, an associated :
company of Video Technology and
is on sale through retail outlets.
According to our street-wise spys
the Laser 200 is selling remarkably
| well. -
_ Look out for the January
Persona! Computing Today to find
out what the Laser 200’s rays are
really like.

it Personal Computing 'foday December 1683



A LOOK AT THE LASER

Review: Laser 200

.Peter Green
= P

Hailing from the sky-scrapered shores of Hong
‘Kong, the Laser 200 is a surprisingly late arrival
from this Land of Technology. Has it been worth

the wait?

Looking rather like a well-

%‘}" emhat is this [ see before me?

ted, albino version'of the ZX.

Spectrum, the Laser 200 is a rather
late entry into the low-cost home
ccmputer market from Hong Kong.
Quite typically,” this origin means
that it's very cheap indeed — the
basic unit retails for £70. However,
there is rather more to the story than
simply a low price tag, so let's dig a
little deeper and see how appealing
the Laser is. ' )

A CASE IN POINT

The Laser has been designed along
the same general lines as the ZX
Spectrum. Cecvering a slightly

i

larger area than the Spectrum and
about twice as thick, it consists of lit-
tle more than asloping keyboard
with the electronics tucked in
underneath. The keys aré made of
the same hard rubber (or dead {lesh,
depending on your point of view) as
the Spectrum, and number 45 rather
than the latter's 40. The case is
cream with a dark brown keyboard
surround and light brown keys — all
the key legends are in white and are
easy toread. An LED at the top right
of the keys indicates when the com-
puter is powered up.

Like the Spectrum, the Laser
200 allows single keystroke entry of
BASIC keywords: but unlike the
Spectrum it doesn't insist on them.
This is good: Beginners will be able

tc spell the words cut in full to begin
with, gradually changing over to
single key entry as they learn where
ail the various functions are located.
This is easier to pick up than on the
Spgectrum, where the keyword loca-
tions are sometimes a little illogical:
on the Laser, words that form
natural groupings are locaied on
adjacent keys (like IF-THEN-ELSE,
FOR-TO-STEP-NEXT, SET-RESET-

‘POINT and PEEK and PQKE).

Furthermore all the words in a given
grouping need the same type of
Shift operation to get the keyword.

There dre two function keys,
Srift and Centrol, and none of the
other keys has more than four func-
tions. Unshified, the keys prcduce
the alphanumeric setand some of the
punctuation. Pressing Shift with a
key gives the rest of the punctuation,
the arithmetic operators and the
block graphics. Centrol and a key
gives the BASIC keyword marked
abovethekey, while Control-Return,
then Control-key gives the keyword
below. (This latter procedure is
similarto Sinclair'sextended mode).
One oddity when using sincie-key
entry; if the keyword requires
brackets, as in STRS (X), then for
some funcfions theleading bracket is
printed for you, sometimes it isn't.
Oh, well, justrememberto keep your
eyes on the screen.

On our way round to the back ot
the computer, we take a slight detour
on to the right-hand side where an
onfoff switch is iocated. There is,
strictly speaking, no real need for
this as the Laser isn't mains-powered-
butusesa separatelowvoltage power
pack like most othercomputersof this
size. However, it's marginally more
convenient to flip the switch for a
hard reset, should you need one,
then reach round and pull out the
plug. A trifling point, really.

From lefttorightacross the back
panel we have, firstofall, the 3V DC
input socket for the power supply,
then the tape socket. Yes, socket —
singular. Unusually, the Laser has a
stereo jack socket rather than the
normal twin sockets, but it does have
a tape lead supplied with the re-
guired connector and the standard

The back of the Laser 200. The memory expansion bus is visible, bu} the peripheral port is shuttered.

bess
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Review: Laser 200

The 16K RAM expansion plugged in. This lies flgt rather than sticking up like

Sinclair’s version.

plugs at the cassette end. No remote
control of the cassette recorder motor
is provided.

Next comes a monitor output,"

rare (and cocmmendable) in a
machine of thisprice, followed by the
two printed circuit board edge con-
nectors for the memory expansion
and peripherals. Finally comes the
UHF TV output socket, tuned to
Channel 36 or thereabouts as usual.

Thus endeth the guided tour.
Also included in the purchase price
are a TV lead (too short for cemfor-
table viewing with a domestic TV set,
like most other computers), a User
manual, a demonstration tape, a
BASIC Peference manual and a slim

bookiet.of example programs.

TURNING ON

On power-up the Laser 200 simply .

says READY. No Microsoft copyright
messaqge (for it is they who wrote the
BASIC),  no message giving the
number of bytes free — just READY
and a flashing cursor. You can't
check how much free memory there
is with FRE(QO) or SIZE, since such a
statement isn't supported. The
display is yellow text on a green
background, which 1 promptly
messed up by POXKEing random
graphics all over the place to see
what the screen capabilities were.

It isn't terribly tidy inside the Laser, but everything seems to work OK.

This led to an interesting discovery
when | tried to clear the screen.
Thereisrokeyprovided for clearing
the screen, so it's necessary to use
CLS in immediate mode. But with
random patternson the screenthere-
mainder of the line must be cleared
with spaces to prevent a syntax error.
In doing this, [ overshot ontothe next
line and instead of overwriting that
too, the Laser ‘opened up’ a new line
by scrolling the remainder of the
screen down a line. An attempt to
repeat this on the next line failed, as
the cursor refused to move past the
end of the second line. The point of
all this is that the BASIC is designed
to’ prevent the input of anything
longer than two lines, and since the
screen is only 32 columns wide, pro-
gram lines can only be 64 characters
long including the line number. This
is rather less than the 80-characier
lines Microsoft normally allcws.
"Another annoving feature is the
action of the Delete key. Instead of
being a combined kackspace-and-

- delete, it is necessary to use the cur-

sor keys to position the tursor over
the first of the offending characters.
Delete then removes that character
and pulls the end of the line back by
one character, so making a correc-
tion could take twice as many key-
presses as usual. Fortunately theauto
keyrepeat speeds thingsup but it was
a little difficult to get used to.

Apart from these guirks the
BASIC is pretty much standard
Microsoft, with multistatement lines,
the usual maths functions, the usual
string handling functicns (sufficient
memory for string operations must be

-reserved using CLEAR), and the sur-

prising IF-THEN-ELSE which some
more expensive machines do not
have. Arrays can have up to three
dimensions. 1/O functions are sup-
ported by INP and OUT, and USR
calls to machine code routines may
be made.

The cassette commands are the
standard CLOAD, CSAVE and
VERIFY, plus CRUN which loads a
program and autoruns it. For some
reason the manual insists in quite
strong terms that you must always
start the tape runnirng before hitting
Return during any tape operation: I
can understand this for CSAVE,
where you might lose some of the
header, but not for the other three,
and the machine didn’t complain
when | broke the rules. Named data
files may be stored on tape using
PRINT#, and loaded into variables
using INPUT#. -

GRAPHICS

There are always two graphics
modes. The text mode, which the
Laser always defaults to when a pro-
gram isn’t running, is MODE(Q) — it

*
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‘A LOOK AT THE LASER

irasists on the brackets — and gives a
32by 16display. Text is upper case
only, withachoiceof yellow on green
or light brown on dark. Selecting in-
verse text gives you the same two col-
our combinations with the _fore-’
ground and bacxground reversed.
Since the Laser uses a separate
display code for each of the normal
and inverse characters, that takes.
care of half of the possible 256
displayable characters. The other
128 display codes are assigned to
eight repetiticns of the 16 text mode
block graphics characters, one set
for each of the eight foreground col-
ours in this mode (green, yellow,
blue, red, i :ff, cyan, magenta and
orange). You can have any back-
ground colour you like for the block
graphics so long as it's black. In-
deed, theonly waytogetblack’on the
screen at all is as part of a text mode
graphics block. :

2 I
Inside the RAM pack we find the
memory chips under metal shielding,
and a switched mode psu down the
right of the PCB. :

Note the use of display codes
rather than ASCII codes: like the
PET, Sharp and other machines, o
get an 'A’ on the screen you can
either PRINT CHR$(65) or POKE
28762, 1. . .

In the high-res graphics mode,
MODE (1), the pixel resolution is 128
by 64, rather poor by today's stan-
dards. The colour set is also
restricted in this mode, with a choice
of two sets. There's a
background with green, yellow, blue
and red foreground colours, or a buff
background with butf, cyan, magen-
ta and orange foreground. No text
can be dispiayed in MODE (1), and
the only pixel manipulationr com-
mandsare limited to SET, RESET and
POINT (returns the colour of the

green -

An on-off switch is provided on the side of the Laser.

tested pixel). No line drawing com-
mands, no CIRCLE, no flashing from
hardware. Sigh.

Resorting to machine code can
give much better possibilities, as in
the 'intro” and 'outro’ sections of the
demo tape. This program is not
recommended for epileptics!

SOUND ?

The SOUND command isnot much of
an improvement on that of the Spec-
trum, though it is louder. Two
parameters can be specified, to give
31 frequencies and nine different
durations. OK for simple tunes and
games sound effects, but nothing ad-
vanced.

EXPANSION

The 4K user RAM of the basic Laser
200may be expanded by the addition
of a 16K module, which we tésted, or
a 64K module, which we didn't. The
module seemed rather chunky com-
pared to RAM packs for other com-
putersand we couldn't resist opening

_it up to take a look. Underneath the

layers of metal, presumakbly for RF
shielding, we discovered a small
switched mode power supply,

I amongst other things. This is pro-

bably generating 12 V and suggests
that the price has been kept down by
using the older multi-rail supply
chips, rather than the modern single
rail 5V versions.

The peripheral port will take an
add-on printer interface which will
drive the Seikosha GP-100 and GP-
100A printers (according to. the
manual), or any Centronics printer
(according to the synopsis on the

packaging). The relevant commands
are LLIST, LPRINT and COPY; the
manual doesn't go into details about
what happens to the various colours
when the high-res screen is dumped.

Again, according to the packag-
ing there is a light pen and a joystick
which may be connected to the
peripheral pert, though no mention
is made of how to program for them.
The details are probably included
with the accessories, and we werenot
supplied with either.

The question of possible disc
drives is even more vague: the only
referencetothemisinthelistoferror
messages at the back of the manual,
which includes DISK COMMAND as

one entry.

THE DOCUMENTATION

The manuals for the Laser 200are no
worse than those for many other com-
puters, and-are better than some.
There’s the usual smattering of speli-
ing mistakes, most of which are
harmless, and the level is pitched at
the rank beginner. Unfortunately the
manual has equated simplicity with
brevity in many places, and a begin-
ner may need rather more explana-
tion of some aspects. The sampie pro-
grams are all short and quite basic.
[ perticularly liked page 21,
which had a drawing of the screen
with SYNTAX ERROR displayed on
it, and beneath it the explanation,

"This means SYNTAX ERROR. . ."
CONCLUSIONS

Throughout his review I have made
comparisons between the Laser 200
and the Spectrum, whichonetendsto
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do instinctively given their similar
appearance. In reality this is pro-
pably an unfair comparison, because
althoughthe Laser costs only £70, the
basic computer has only 4K of
memory and the price of a 16K RAM
pack takes the price up to that of a
16K Spectrum, which offers much
petter graphics and more facilities
for expansion now that the
Microdrives and networking are
available. (On the other hand, the
64K expansion takes the price to that
of a 48K Spectrum). Perhaps a fairer
comparison for the basic machine
would be one made with the ZX81,
another computer intended as a low-
cost eniry into computing kbut with an
inferior keyboard and no sound and
caolour. '
Unfortunately Sir Clive, with his
usual consummate timing in these
matters, hasjust dropped his price to
£45 for a ZX81, 16K RAM pack and
software cassette, forcing people to
decide whether itis worth paying the
extra £25 for sound, colour and a
guarter of the memory: not to men-
tion the vast amount of software
available for the two Sinclair
machines which widens the gap even
further. It seems that the Laser 200
has fallen between several stools,
and it may remain there unless the
distributors can stimulate the interest

BENCHMARK

BM2 BM3 BM4 BMS BMS& BM7 BM8  Average

70 170 174 193 316 488 725 26.¢
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quantity and not subject to any drastlc
ougs.

There has been some improvement,
however, -as we found out when we tried

the only thing which caused a complete

system crash during our test of the Texet.
Previously, typing LLIST or LPRINT (the
commands to print or list the program on

the printer) when no printer was attached

caused. the machine to freeze up com-
pletely, switching off being the only way of
regaining control. -

The Laser is suffncnently smart to recog-'

nise that there is rio printer fitted, and it
just ignores printer commands when they
are not appropriate.-,

The quality of the display- is good and
the standard green background makes text

easy to read. The user is free to change
the colours to any combination of the

eight available — green, yellow, blue, red,

buff, cyan, magenta and orange.

Unlike some recently introduced micros,
the Laser has a first-rate screen editor for
the alteration of Basic programs. This is
very important for beginners who are

likely to miss their mistakes until the.

complete program has been . typed in.

Correcting the errors IS qunck and easy*
“with the Laser.

-One dlsapponntment is the lack of a
lower-case display. In common with a dis-
wrbing number of recent releases, the
Laser is made to look rather old-fashioned
by this omission. Graphics fans may also be
rather disappointed by the low resolution

available in the so*called ‘high resolution’
_graphics mode — a mere 128 x 64, whlch

means that fine plottmg is out.

Graphics plottlng is only possnble one
pixel at a time, using the commands SET
and RESET, so graphics displays are likely

toinvolve a lot of laborious work and alot
-of program space.

Although one games software house
Abbex, is known' to be producing games
for. the Laser; even the best programmers

will find these graphics restrictions a handi-.
cap when trying to- produce the kind. of"

arcade action which has propelled the
Spectrum and its attendant software to the
zop of the popularity ¢harts.

In the text display mode, a number of

‘resolution of 550x192,

chunky graphics' characters are available
dla ZX81, but no user-defined character
facilicy is avaxlab!e :

One bright spot is the provmon of a
sound facility on the Llaser. Producing
beeps through'an on-board speaker rather
than the television set, the resulting sound
is similar to that of the Spectrum; though
considerably ouder..

.Sound can be modulated by altenng pitch
and duration of the note, but there is no
provision fer white noise in Basic, and.in
common with the Spectrum, the Laser will
need interrupt-driven sound produced by
machine code if the action is not to stop
while the sound effects take place.

Documentation is quite reasonable for a
£70 micro, with a helpful guide to Basic

“programming enclosed with a brief ‘how to

switch it on’ user guide and a bocklet of

short Basic. program listings. These are

mainly short mathematical routines.

As it-stands, the Laser is'a perfectly

competent little machine, but it lacks the
sparkle it nieeds to be a real-success.
- Recently seen at the Chicago Consumer
Electronics Show was the Video
Technology Laser 3000, a much more
impressive ~machine with a fast 6502
processor and between 64K and 192K of
RAM. With colour graphics capable of a
it matches all
comers for graphics. and the four-channel
sound generator is a great advance over
the Laser 200’s beeping speaker.

This .is definitely the . ‘way the home
computer. market is moving, as forth-
coming -machines like the Artari 600 and
Adam show. It's a pity that the 200 has
been chosen in favour ‘of the 3000 for
Video Technology's entry in the UK mar-
ket. Let’s hope that Computers for All is
fast off the mark with the new micro.®s
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David H. Ahl
David Grosjean

What's a Brand X doing in SYNC Magazine? k

With improving technology and intensifying competmon in the small computer
market, more and more computers are available at prices within a few steps of the
Timex/Sinclair units. Our sister publication, Creative Computing, evaluates many
of these systems. We would like to share these reviews with those of you con51denng
another computer.

‘In addition, we will sometimes take a program or two and show what it would be
like to write and run the program on the Brand X computer compared to the
Timex/Sinclair. You will probably find these tutorials a useful aid for converting
programs from other sources to your Timex/Sinclair computer.

The Vidéo Technology
VZ200

David H. Ahl

The Video Technology VZ200 is a com-
pact microcomputer with a great deal of
capability and many unexpected features
at a very attractive price. =

The VZ200 is based on th@icro-
processor (used in the Apple, odore,
and Atari computers). It comes with a
12K ROM and a sparse 4K RAM. The
ROM includes the monitor and an excellent
implementation of Microsoft Basic. The
RAM can be expanded with either a 16K
or 64K module. ,

The computeris 11.4” x 6.3" x 2". Two-
thirds of the top is taken up by the key-
board. The 45 keys are “Chiclet” style
rubber with a very short throw. Touch
typing is possible only in a rather limited
way. Although the key spacing is the same
as on a regular typewriter, the feel is
different. Much more disasterous for touch
typing is the use of a single shift key and a
space key instead of a space bar. Several
keys do not have the expected characters;
e.g., the question mark is on the L key.

On the brighter side, each key provides
several functions. in addition to typing a
character. All the Basic commands, key-
words, and functions can be produced by
holding the control key (or control and
RETURN) while the key is pressed. Each
key produces two Basic keywords and
one or two regular characters. This is
most welcome since on the computers
which use a single keystroke the number
of Basic keywordsis limited to the number
of keys.
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When a key is pressed, a short “beep”
indicates one keystroke. If the key is held
down, it automatically repeats with a beep
indicating each key entry.

The computer has an on/off light on
topand an on/off switch on the side.

The Basic Language

The Basic includes 9 commands, 27
statements, 11 arithmetic functions, 9 string
functions, 7 graphics and sound functions,
and the expected arithmetic, relational,
and Boolean operators.

Among the statements that we do not
always see in a computer in this price

loc 2.

The VZ200
with 16K RAM

memory pack

range are: INP (reads the contents of
input ports); OUT (sends values to output
ports); USR (calls an assembly language
subroutine); and COPY (copies the content
of the screen to a printer).

We were also pleased to find both
PRINT USING and PRINT @ imple-
mented. The latter is useful for printing
at different screen locations without having
to use blank print lines or tabs. However,
a tab function is also available.

On-Screen Editing
Full on-screen editing makesiit a pleasure
to program on the VZ200. The line to be
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FOr editing, the directional keys put
thecursor wherever you want

it on the screen.

edited is listed, by itself, with the whole
progfam or with a group of lines. The
cursOris moved by the directional keys to
the Character to be changed. Type the
change, move the cursor to the end of the
line, and type RETURN. Voila! The change
is made. On-screen editing can also use
DELETE, INSERT, and RUBOUT.

We had two small problems with on-
screen editing. First, it was all too easy to
hit theshift key instead of the control key
because the cursor directional keys are
activated by pressing the control key on
the left and a directional key on the right.
Probably the user can adapt to this after
some practice. Second, after a while the
editing buffer seemed to overflow and
further editing was not accepted. Ad-
mittedly, we were trying to push the com-
puter over the brink, so it is unlikely that
this will be a problem in normal use.

Video Display .

The VZ200 produces a composite video
signal for a monitor and an RF signal on
Channel 2 or 3. We found the monitor

18

signal rock steady, whereas the RF signal
required very precise fine tuning.

Output is in one of two modes: low-
resolution text and graphics or medium-
resolution graphics only. In the mixed
mode, the display has 16 lines of 32 char-
acters each. Alphabetic characters are
available in uppercase only. Graphics are
made from 16 characters which divide
each screen location into four boxes with
all combinations as on the ZX/TS
computers. )

Each of these characters can be turned
on in any of eight colors. The off portion
shows as black which can be considered a
ninth color. Alphanumerics are displayed
either as yellow on green or yellow on
buff. Individual characters or the entire
screen can be changed to inverse. Only
one background color, green or buff, can
be used at a time, and it does not affect
the color of the graphics characters.

Low-resolution graphics characters can
be typed into programs directly from the
keyboard or called with CHR$(128) to
CHRS$(255) from a program.

In medium-resolution graphics mode,
the screen is 128 x 64 pixels. Each pixel is
turned on by the command SET (x,y) and
turned off by RESET (x,y); POINT (x,y)
examines whether a pixel is on or off.
The first two commands are equivalent
to PSET and PRESET in some other
computers.

In this graphics mode, only three colors
plus the background color are available
simultaneously.

Any RAM location, including screen
locations, can also be changed and exam-
ined by POKE and PEEK.

Musical Sounds

The single sound channel can produce
31 frequencies (2 1/2 octaves) and nine
note durations (from a dotted half note to
a thirty-second note). The command takes
the structure: SOUND (p,d) where p is
the pitch (1 to 31; O for a rest) and d is the
duration.

Problems )

In pushing the computer to the brink,
we found several situations in which the
only way of recovery was to turn the
computer off. Even BREAK (the equivalent
of RESET on some other machines) failed
to return control to the user.

The most common irrevocable condition
was LLIST which normally lists a program
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on the line printer. However, if no printer
is attached, the computer hangs. This is
particularly bad because the rubberized
keys tend to bounce a bit, and it is easy to
type LLIST instead of just plain LIST. If
you have a long program in the computer
and have to turn it off because it hangs
up, as we did four or five times, you are
forgiven if you become a bit surly toward
the machine. The surest cure is to use
Control/4 to list a program. After a while
we learned to do this.

Other things that would hang the
machine are in the same family, i.e., trying
to use a peripheral device that is not
attached. In some cases the VZ200 gave
an error message, but in others it went
into never-never land.

We also had a problem loading the
programs from the demo tape. We tried
three recorders, including a high quality
digital unit, but all the VZ200 would say
was “FOUND T: Program Name.” Since
we saw the programs load at CES, we
assume we got a faulty demo tape.

" Peripherals
The interface to a standard cassette
recorder operates at a Baud rate of 600
bps. Although this is somewhat slower
than other new computers which have

rates up to 2400 bps, nevertheless it is |

twice as fast as machines of just a few
years ago. A program that fills the entire
4K of memory loads in about 54 seconds;
a 16K program loads in about four minutes.
Bear in mind, however, that most 16K
programs do not use 16K of code because
much of the RAM is taken by dimensioned
arrays and the like. -

The manufacturer specifications note
that a peripheral expansion bus is built-
in; however, we are not quite sure what
this means. It appears that expansion
modules, presumably, to be connected to
printers, modems, or other external devices,
can be plugged into the back of the
computer.

The V-Tech printer is a Seikosha unit
which we have previously found to be
satisfactory and cost effective. It requires
an interface module which plugs into the
interface bus. Since the Seikosha printer

“uses a standard Centronics parallel signal,
'presumably other printers with similar

signal requirements could be ‘used, although
they will probably not reproduce the screen
graphics correctly.

Documentation

Included with the VZ200 are a 149-
page Basic Reference Manual, a 24-page
booklet of 21 Basic Application Programs,
and an eight-page User Manual describing
how to set up the system.

While some ‘of the documentation
obviously shows its Chinese (Hong Kong)
heritage. the majority is well written, if
not awfully well edited. The Basic manual

22
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provides a good introduction to the rudi-
ments of the language although some of
the sample programs leave something to
be desired (the one to illustrate arrays is
particularly bad). POKE and PEEK are
explained in only the most cursory way,
and we have no idea what the “New
Characters Code” chart on p. 104 is for.
Also, sadly lacking is an index which is
very useful in a reference manual.

On the other hand, the manual is as
good as most and better than many. It is
just a shame that documentation is the
weak spot of so many otherwise excellent
computers.

Summary
_ Allin all, the Video Technology folks
in Hong Kong have done an excellent job
prodl{cing a versatile small computer. We
were impressed with the excellent imple-
mentation of Microsoft Basic, full on-screen
editin_g, repeat keys, and easy-to-use
graphics features. The idiosyncrasies were
a bit annoying, but owners will get used
to them and probably not notice them
after a week or two of use. Bottom line:
the VZ200 is a great value for the suggested
price of under $100.

Video Technology (U.S.), Inc., 2633
Greenleaf, Elk Grove Village, IL 60007.
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! I srobably use only a fraction of the v
-'ﬂ,&-!lon potential. Resolution with any
nllol’ pen is 0.2mm. and drawing speed
ls2imm per second.
The graphics commands recognized
e PP40 are nearly as rich and var-
a5 those on much larger and more
peﬂsive plotters. The PP40 can pro-
.o 15 different types of dotted lines, as
] as a solid line. It can also produce
Lrdinate axes automatically.
The draw command (D) draws a line
,ween any number of X,y point pairs,
hile relative draw (J) draws a line from
» present location to an X,y point pair.
ne and relative move function simi-
/y. but with the pen up.
‘fhe color command (C) selects a pen
llor. scale set selects one of 64 charac-
¢ sizes, and alpha rotate selects one
tfour directions for the printing of
hanumeric characters.
The CC40 has three initialization
ymmands: A initializes everything and
its the plotter in text mode: I causes
 present pen position to be taken as
e starting point: and H moves the pen
{the home position with the pen up.
The only bone we have to pick is that
2 plotter requires that commands and
parators (commas) be sent to the plot-
- enclosed in quotation marks in an
RINT statement. Most other modern
sters do not require quotes. For
ample, a draw command between
ree point pairs must be sent to the
40 as:

80 LPRINT D™ XL YL"W,
%7, Y 2:7.0.0™

n other plotters, this line would read:
80 LPRINT D™ X1,Y1 X2,Y2 0,0

As might be expected, the PP40 does
t draw true diagonal lines. Instead.
ise lines are produced as a series of
jrizontal or vertical straight lines with
nall steps to create the diagonal direc-
. These steps are evident in the spiral
bt shown in Figure 9.

cumentation

The user manual for the PP40 is bet-
than many of the manuals that come
th many other Hong Kong products,
it it is still nothing to brag about. All
12 graphics commands are described in
condensed half-page table. Fortu-
tely, the second half of the 38-page
anual is devoted to six example plots.
ogram listings are provided for three
mputers: Laser/V-Tech 200 (standard
icrosoft Basic), Apple II (Applesoft
sic), and Dragon 32 (same as Radio
iack Color Computer). By studying
ese programs, you should be able to

determine how cach text and graphics
command functions.

The Bottom Line

Frankly, we like the PP40. It is not a
professional,  full-function plotter. nor
does it take the place of a full-size
printer. However. as an inexpensive out-
put device that can do both printing and
plotting, it does an admirable job.

The graphic