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Our increased digital capabilities will 
help you make the most of your chips 
We've just increased the ways we can help you 

achieve the best results in microprocessor development. 
There's the Orion microprocessor development 

system. It's fast and foolproof . And it lets you see what 
you're designing, so debugging is easy. 

The Stag PPZ Universal Programmer is the swift, 
accurate, software controlled way to program chips for 
any technology. 

1111111111111111! 

And the portable DLI logic analyser lets you test 
and check your microprocessor design — quickly, easily, 
accurately. 

Talk to us about increasing your digital capability 
— and we'll show you why Orion, Stag and DLI are a 
good deal better. 

ande ch 
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What's 
the greatest 

threat 
facing the 
computer 
today? 

Australian and American experts 
agree on what it is, although their 
estimates of how much it costs 
you in downtime varies. Americans 
believe it accounts for more than 
30% of all computer failures. 
Yet some Australians say their 
practical experience leads them to 
believe 70% would be a far more 
accurate figure. 

Surprisingly enough, the greatest 
threat to your computer is the 
very power it runs on. 

The way to control the power 
to your computer and avoid these 
costly breakdowns is with Clean 
Line Systems. Their power con-
ditioners, uninterruptible power 
supplies and other products 
and services can eliminate all 
disruptive power line disturbances. 
They provide stable, clean elec-
trical energy. They can combat 
the damaging effects of lightning. 
and even have inbuilt safety 
systems to ensure the power to 
your computer is never cut off 
unexpectedly 

Clean Line Systems is a wholly 
Australian-owned company that 
designs and manufactures its 
own equipment They are the 
people more computer companies 
choose to protect their corporate 
computers. 

All Clean Line Systems equip-
ment conform with the most 
stringent specifications here in 
Australia, America and Europe 
It is so advanced that it is half the 
physical size and weight of most 
comparable competitive systems 
And it outperforms them tool 

Clean Line Systems equipment 
is not noisy, it runs cool and 
does not emit any damaging 
magnetic fields Best of all. It can 
grow with your computer needs 
Plus, if you ever need it, full 
service back-up is available 24 
hours a day, seven days a week 

Clean Line Systems can elimin• 
ate the greatest threat to your 
computer today You can purchase. 
lease or rent immediately 

Call us on the numbe! below, 
or else take your chances with the 
power threat 

CLEAMIFIE A_ 
SSTETY\S 

The ultimate power support systems. 

Head Office 33 Maddox Street. 
Alexandria NSW 2015 
Sydney 698 2277. Melbourne 51 9167 
Brisbane 394 8272 - Adelaide 332 1333 

READER INFO No. 2 



Frequency 

It is standard practice for 
foreign companies to argue 

that they cannot find 
anyone to do business with 

in Australia. 

-geiew 
While there will be cheers all round now that the government has decided 
to do something about its offsets legislation, the new arrangements (See 
News Digest, this month) are scarcely any advance on the old ones. 
The idea behind offsets policies is that a foreign corporation, in chasing 

government contracts, should be forced to do a certain amount of business 
in Australia. This might take many forms, increasing value added to goods 
in Australia, purchasing in Australia, transfering goods overseas. The new 
arrangements appear to remove the last obstacles to the type of work that 
could justify as ofsets. Attractive, you might say? 
The problem is that the offsets policy is basically flawed. Instead of tink-

ering with it, Senator Button ought to throw the baby out with the bathwa-
ter, and rethink the whole strategy of how we deal with foreign companies 
and government purchasing. 
The flaws in offset arrangements are twofold. Firstly, there is no effective 

penalty system of any sort for not complying with its provisions. It is stand-
ard practice for foreign companies to argue that they cannot find any one 
to do business with Australia, and equally standard practice for Canberra to 
agree with them. The result is that offsets are routinely ignored. 
Secondly, we have to accept that there is precious little reason why for-

eign companies would want to do business here. Our manufacturing costs 
are not so significantly different from the rest of the world that a multina-
tional would go to the trouble of setting up a manufacturing base for eco-
nomic reasons. As for the oft-repeated claim that conditions could be made 
such that multinationals would actually do their research here, experience 
has shown it to be a pipe dream. Research laboratories, because they are 
so intimately tied to company policy and the company's perception of the 
future, are by and large kept close to home. 

In seeking to use foreign companies to prop up local ones, the govern-
ment is making a stick for its own back. It's far too difficult to get it right. 
Probably easier, and certainly more effective, would be a local purchasing 
policy. For a start the problems with such a policy are easier to identify, 
simply because we have so much more experience with them. 
For instance, it has always been the Australian experience that local 

preference has turned into a local con job, in which the public has paid the 
price. Must it always be so? Have our civil servants not the wit to design a 
local manufacturing policy for government purchasing that would preserve 
competition and make our industries more competitive, more innovative, 
than they are now? 
The question is worth asking, because, the size of the Australian market 

being what it is, the various levels of government in this country are the 
only organizations that have the ability to significantly affect the manufac-
turing sector. It's about time they did. 
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10MHz TURBO PLUS 
MOTHERBOARD 
This 10MHz, no-wait-state board is a 
drop-in replacement for the sluggish 
4.7MHz PC motherboard. 
• 8088-3 running at 10MHz/no wait states 
• Turbo/normal selectable 
11 4 channel DMA • 8 expansion slots 
• Keyboard port • 640K RAM fitted 

— READER INFO No. 35 
8MHz Turbo Motherboard still available at 
new low price. Was $450.00. 

NOW ONLY $425 

1.2MB/360KB 
FLOPPY CONTROLLER 
The perfect answer for backing up hard 
disks, archiving etc. 
• Supports both 1.2MB and 360KB drives 
• Fully PC/XT, PC/AT compatible 
• For suitable drive see below 

$125 

READER INFO No. 36-

150W SWITCHING 
POWER SUPPLY 
Drop-in replacement for IBM PC's puny 
63W supply. 
• Boosts PC to PC/XT specs. Essential to 
run hard discs and other ad-ons on PC. 
• Outputs + 5V/15A, —5V/1A, + 12V/5A, 
—12V/1A. 
• All cables to disk 
drives, mother- • N saM., 
board etc. 

$148 

I. ! 
READER INFO No. 37 114' 

AUSTRALIA'S BEST 
SPEEDUP CARD 
Speed up your PC over 7 times with our 
superb new speed-up card. 
• 80286 CPU plus 8088 for complete 
software compatibility 
• Clock rate 6/8MHz (selectable) 
•RAM on-board for disk cache 
• DMA support 
• Socket for 80287 co-processor 

READER INFO No. 38 

$545 
Limited 
Stock 

11111ellet 

You'll always get a 
better deal at 
Electronic Solutions 
1. Everything we sell comes with our 14 day money-
back guarantee. 

2. We only sell top quality products. Brands like NEC and 
Mitsubishi. With Electronic Solutions you know you're 
getting the best! 

3. Massive buying power means our prices are the 
lowest in Australia for the same quality goods. 

4. Our buying team get the latest products sooner. 
Whether you want an 80386 card, a turbo graphics card 
or the latest EGA card, we've often got it in stock when 
our competitors are just thinking about it. 

FLOPPY DISK 
CONTROLLER 
Controls up to 4 DS/DD 
360K drives. 

$65 READER INFO No. 39 

PEGA EGA card — 
unmatched resolution 
Get all the standards with this superb short 
slot EGA card. 
• Supports Monochrome, Hercules, CGA, 
EGA and Plantronics modes. Fully Auto 
switchable. 
II supports 132 columns in Symphony, 
Lotus and WordPerfect 
• Automatic monitor 
detection 
• 256K of video memory 
standard 

NI Flicker free scrolling 

$495 
READER INFO No 40 

DISK DRIVES 

40 Track Mitsubishi. 
Very fast track-to-track. 360KB 
DSDD. Lowest price in Australia. >245 

1.2MB NEC 
Super high density. Superb construction 
and reliability. Works with 
1.2MB floppy controller. $275 

20MB NEC Hard Disk. 
Very fast and super reliable. 
Best price in town. 
Complete with controller. 

READER INFO No. 41 

$695 
$895 

XT Style Case with 
Hinged Lid 

Perfect for building 
your own PC. 

READER INFO No. 42 

$95 
MIN 

MEMORY 
512K Ram Card — 
Short Slot 
• 512K RAM installed 
(41256 chips) 
• DIP switches to start address 

READER INFO No. 43 

640K Ram Card — 
Short Slot 

$ 1 9 5 

• 640K memory installed 
• User selectable from 64K to 640K 
• DIP switches to start address $225 

Colour Graphics/Mono 
— Short Slot 
This amazing new card drives RGB colour, 
composite colour or a TTL monochrome 
monitor. And it fits in a short slot. Full CGA 
support. Can be used as a colour graphics 
card with a monochrome display and still 
run all the colour programs. 
The card even cures 
the dread colour 
graphics " flicker 
and snow". 

$195 
READER INFO No. 44 



Colour Graphics 
Video Card 
• Suits RGB and composite colour 
monitors 
• Light pen interface 
• Fully CGA compatible 
• 40 x 25 & 80 x 25 (text), 640 x 200 
(mono) and 320 x 200 (colour) $115 
READER INFO No. 45 

Colour Graphics/ 
Printer Adaptor 
Attaches to IBM-compatible RGB monitor; 
provides complete compatibility with IBM 
Colour Graphics Adaptor. Equivalent to 
the IBM colour/graphics adaptor with 
additional printer port to replace the video 
port originally supplied by IBM. 

$145 READER INFO No. 46 

• Standard TTL level • Centronics printer 
port, full IBM, EPSON compatible $44 

READER INFO No. 50  

Turbo Mono Graphics/ 
Printer — Short Slot 
If you want fast, flicker free scrolling and 
full Hercules compatability, this is it! 
Perfect enhancement for 
slow scrolling programs like 
Microsoft 
Word etc. 
The ultimate 
monochrome 
graphics card. 

$175 READER INFO No. 51 

Serial RS-232 Card 
• Independent receive clock input 
• 2nd serial port option 
• Full buffering eliminates need 
for precise synchronisation $55 

NEW PC/XT PRODUCTS 
the power you're searching for! 

2.5MB Multifunction Give your AT a big boost with this superb 

card for PC/AT READER INFO No. 47 quality, low cost expansion card. 
• One RS232C serial port 
• One parallel printer port 
• Memory expansion to 2.5MB (OK fitted) 
▪ Fully PC/AT compatible 

$495.00 
 READER INFO No. 52 

180W AT Power Supply 
Suits all IBM PC/AT 
compatibles. 

• User selectable 
115/230V AC input 
• Outputs: + 5V/17A, 
—5V/0.5A, + 12Vf7A, 

ehfrl 
I —12V/0.5A 

Overload protection 

$195.00 uShort circuit 
protection 

• Cooling fan stops when voltage output 
falls to zero 
• Top quality components used throughout 

READER INFO No. 48  

Enhanced Keyboard suit 
both PC/AT and XT 

The finest keyboard on the market. 
am Suits both IBM PC/XT and AT (switchable) 
um Full 101 keys with separate cursor and 
numeric pad 
• Superb key action 
• Lights for caps, num and scroll lock 

$145 READER INFO No. 49 

10MHz 
Baby AT 
Motherboard 
Ultra high 
performance PC/AT 
motherboard 
outperforms all the 
others. Drop it into 
your existing PC/XT! 
Up to 1MByte of 
RAM on-board (640K fitted) 

• 80286-8 running at 6/10MHz svvitchable. 
• Speed test 11.7 on Norton Utilities 
• 7 channel DMA for disk and special I/O 
• 8 expansions slots (6 full AT standard) 
• On-board battery backup, real time clock 
• Phoenix ROM BIOS 

$945 READER INFO No. 53 

Baby AT Case 

$135.00 

use 

READER INFO No. 54 
Suits "Baby AT" motherboard or 10MHz 
PC/XT motherboard. 
• Hinged cover for easy access 
• Keyswitch, reset/turbo buttons, indicators 

Parallel Printer Card 2MB EMS Memory 
Card for PC/XT or AT 
An affordable "Above Board" memory 
card. Fit up to 2MB of high speed RAM (OK 
fitted). At a low introductory price: $495 

READER INFO No. 55 

Multi I/O Card 
• Floppy disk adaptor, 2 drives DS/DD 
• 1 serial port, 1 parallel port, 
1 joystick port • Clock/calendar 
with battery backup 

ell 

— READER INFO No. 56 

I/O Plus Card 

$175 
u{terrt 

• Clock calendar with battery backup 
• 1 serial port, 1 parallel port, 
1 joystick port $136 

READER INFO No. 57 

SUPER SPECIALS 
V20 chips   $29.00 
V30 chips   $49.00 
NEC Multisync monitor $ 1150.00 
TTL Amber Monitor   $275.00 
TTL Green Monitor   $280.00 
256K RAM chips   $7.00 

ELECTRONIC 
SOLUTIONS-

Electronic Solutions 
PO Box 426 Gladesville 2111 
Phone (02) 427 4422 
We accept Bankcard, Mastercard and 
VISA. Mail orders our specialty. All 
prices include sales tax. 

• All products carry a 14 day money 
back guarantee 

• All products carry a full 3 months 
warranty 

• All cards come with full documentation 
• Ring for quantity discounts and tax 

free prices. 

• Freight $7.50 for first item, then $2.50 
for each extra item. 



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 

ROD IRVING ELECTRONICS 
FOR ALL YOUR ELECTRONIC 
NEEDS AT DISCOUNT PRICES 

P.I.R. SENTRY 
FEATURES: 
• 7 LED indicators 
• Passive Infra-red detection 

radium 
• Built-in piezo siren 
• Rechargeable I2V battery 
• Built-in automatic battery charging 

system 
• External siren connections 
• Exit,'Entry system 
• Terminals for external detection 

devices 
• Separate Peal panel and main unit 
• 3 Function switch delayoftinstant 
• 3 Adjustable timers 
• 24 Hour loop included 
• Built-in tamper switch 
• Adjustable detection angle 
• LED monitor for walk lest 
• R F Protection design 

  $175 

KEY SWITCHES 
1-9 10 • 

Cat S t 2500 Normally 57 95 
t-9 10 • 25 • 

54.95ea 54.25ea 53.95ea 

EXTERNAL SIREN 
& FLASHING LIGHT 

Housed in a waterproof, metal 
case, with tamper switch 

SPECIFICATIONS: 
Siren: 
DC 12V 450 mA 
Impedance 8 ohm 
S P L 10BW) 110 
Dimensions 135 a 150mrn 

Flashing Light: 
DC 12V 
100 flashes per minute 
Dimensions 82 x 10Ornm 

  $89.50 

PASSIVE INFRA-RED 
DETECTOR 

(WP-800) 

FEATURES: 
• Walk test LED indicator 
• Waltcornerceiling mount 
• Micro switch tamper proof 

protection 
• 24 detection beams in 3 different 

rtree•: dent SP'S T dry relay 
contact output 

• Alarm auto reset approximately 
3 seconds after triggered 

• Superior RFI immunity protection 
• Extremely low power consumption 
• Adjustable mounting bracket 
• Easy installation, easy adjustment 
• Dual element, low noise high 

signal to noise ratio pyroelectnc 
• DetectiOn degree indicator 
• C 8.16V power operating 

S15079   $89.95 

LOW PROFILE 
IC SOCKETS 

Save a srnall fortune on these Direct 
Import" low profile IC sockets. PCB 
mounting solder tail Dual nape All tin 
Plated OnOsphor brOrue or berrylkurn 
and dual vane for reliabrlity 

Cat.No. Description 1-9 10 • 
P10550 8 pn $0.20 50.15 
P10560 14 pn $0.25 $0.20 
P10565 16 pn $0.35 $0.20 
P10567 18 pn $0.40 $0.30 
P10568 20 pin $0.40 $0.30 
P10569 22 pan $0.40 $0.30 
P10570 24 pn $0.40 $0.30 
P10572 28 pan $0.50 $0.40 
P10575 40 pin $0.50 $0.40 

ECONOMY ROTARY 
SWITCHES 
Cat. No. Description Price 
S13021 1 pol 2.12 pos $1.95 
S13022 2 poi 2-6 pos $1.95 
S13033 4 pol 2.3 pos $1.95 
SI30353 poi 2-4 pos $1.95 

DB25 CONNECTOR 
SPECIALS! 

P10884 DE9P RA Plug $3.65 
P10885 DE9S RA Slit $4.25 
P10890 DAI 5P Male $2.10 
P10891 0/115S Female $2.25 
P10892 DAISC Cover $1.25 
P10894 DAIS'. RA Plug $4.25 
P10895 0A155 RA Slit $5.00 
P10900 DB25P Male $1.00 
plow, 0825$ Female $1.20 
PI0902 DB25C Cover $1.25 
P10904 DE125P R A Plug $4.50 
P10905 08255 RA Skt $5.95 

CANNON TYPE 
CONNECTORS 

1-9 10 • 

P10960 3 PIN LINE MALE 

$3.90   $3.50 
P 0962 3 PIN CHASIS MALE 

$3.00   $2.50 
P10964 3 PIN LINE FEMALE 

$4.50   $3.90 
P10966 3 PIN CHASIS FEMALE 

$4.95   $3.95 

10 TURN WIRE WOUND 
POTENTIOMETER 
Spectrol Model 534 
"1/4" shaft. 
Eqmv ( Boums 3540S. Beckman 
7256) 
Duilsto suit 16-1.11.18.1.11. 
21-1.11 
R14050 SOR R14100 5K 
R14055 ICOR R14110 10K 
R14060 20OR R14120 20K 
R14070 50OR R14130 50K 
R14060 1K R14140 100K 
R14090 21E 
1-9 10 • 

$9.95 $9.50 

o. 
-NO BRAND" DISKS!! 

Now you can buy absolute top quality 
disks that are also the cheapest in 
Australia. They even corne with a 
5 year guarantee. So why pay 
2.3 times the price for the same 
quality, 

Packs of 1 O. os Do vnthout boxes 
or brand name. just their white paper 
jacket, and index labels 
IS t/4" disks includes wnle protects) 

51/4 " "NO BRAND" DISKS 
DOUBLE SIDEODOUBLE DENSITY 
le- DISKS 100 • DISKS 1.0:0• DISKS 

SS•00.' sese $8-00.* 
(ALL PRICES PER 10 DISKS) 

31/2 " "NO BRAND" DISKS 
DOUBLE SIDEDDOUBLEDENS(TY 
10 - DISKS 100 • DISKS 1000 • CSKS 
$27 $26 $24 

IALL PRICES PER 10 DISKS1 

HIGH INTENSITY 
RED LED BAR GRAPH 

Dimensions: 
Overall 63rnm across 5mrn ngh 
LEDs 10 x 5rnm 1 rnrn 
Cal No 1-9 10. 

2,0180 $2.95 $2.75 

2" HIGH INTENSITY 
RED LED DISPLAYS 

(Available In Common Cathode 
and Common Anode) 

Dimensions: 
Overall 12 7min across I 9mtn high 
Display 12 7rnm(H) x 7 3nun1WI 
Segment Width 1 2rnni 
Brightness 3400 ucd i lOrnA 

COMMON CATHODE: 
Pin 1 Segment E PIn 6 Segment 13 
Pin 2 Segment I) Pin 7 Segment A 
Pin 3 CC Pin 8 CC 
Pin 4 Segment C Pin 9 Segment F 
Pin 5 Segment Dp Pin 10 Segment G 
Cat No 1-9 to. 100 • 

Z10190 $1.95 $1.75 $1.50 

COMMON ANODE: 
Pin r Segment E Pin 6 Segment B 
Pin 2 Segment 0 Pin 7 Segment A 
Pin 3 CA Pin OCA 
Pin 4 Segment C Pm 9 Segment F 
Pin 5 Segment Doi% 10 Segment G 

Cat No t -9 10 • 100 • 
210191 $1.95 $1.75 $1.50 

SPECTROL 64Y 
MULTI TURN TRIMPOTS 

Cal No Descripbdn 1-9 
R14700 IOR $3.50 
R14710 2OR $3.50 
R14720 SOP $3.50 
R14730 ICOR $3.50 
R14740 200R $3.50 
R14750 500R $3.50 
R14760 1K $3.50 
R14770 2K $3.50 
R14780 5K $3.50 
R14790 10K $3.50 
R14800 20K 53.50 
R148I0 50K $3.50 
RI4820 103K 13.50 
R14830 200K $3.50 
R14840 500K 53.50 
R14850 1M $3.50 

10 • 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$320 

PUSH BUTTON 
DIALLERS 

Tired of old fashion dialling and 
re-dialling engaged numbers, 
These convenient push button 
diallers include last number rechal 
lop to 16 digits) and instructions for 
an easy changeover 
Cat A12030 Normally $19.95 

SPECIAL, ONLY $14.95 
(Note: Not Telecom approved) 

OMNI-DIRECTIONAL 
WIRELESS MICROPHONE 
Tuneable: 92 - 104MHz 
Freq. Response: SO. 15kHz 
Range: Over 300 feet in open held 
Modulation: FM 
Power Source: 9V Battery 
Type: Electret Condenser 
Dimensions: 185 x 27 x 38rnrn 
Weight: 160 grams 

Cat A10450 $19.95 

SUPER HORN TWEETER 
• Requires no crossover and 

handles up to 100W, 
• Sensewity 10006.0 5m 
• Frequency Response 3kHz.30kHz 
• Impedance 8 OHMS 
• Size 96-mm diameter 
Cat CI2102 Normally $12.95 

SPECIAL, ONLY $9.95 

CAR ANTENNA BOOSTER 
• In-line instalaten 
• 120 boosts 100% 
Cat Al 2073 $7.95 

STEREO WIRELESS 
TRANSMITTER 

This unit was developed to allow 
portable compact disc players to be 
used in cars by transmitting the 
headphone output signal directly in 
to your stereo FM car radio It will 
also transmit any mono stereo signal 
iron, any headphone output to any 
FM receiver 

SPECIFICATIONS: 
• Input 3- Snort stem° phone plug 
Impedance 32 ohm 

• Monostereo switch has plug 
mounting clip 

• FM Transmission approx 
90 35MHz (Tuneable 89-9 1MHzI 

• Range 15 metres (below 15rnWm 
at 100 metres) 

• Power 1 5V AAA size battenes 
1100 hours continuous use) 

• Size 72 x 38 x 21 mm 

A16100   $69.95 

UV EPROM ERASER 
Erase your EPROMS quickly and 
safely This unit is the cost effective 
solution to your problems It will 
erase up to 924 pin devices in 
complete safety. in about 40 minutes 
(less for less chips) 
Features include 
• Chip drawer nas conductive loam 
pad 

• Mains powered 
• High UV intensity al chip surface 
ensures EPROMs are thoroughly 
erased 

• Engineered to prevent UV 
exposure 

• Dimensions 217 x 80 x 68rnin 

WITHOUT TIMER 
Cat 014950 Normally $97 

Special, $79 

WITH BUILT-IN TIMER 
Cat 014955 $139 

Special, $99 

BRAND NEW FANS 
Duality new fans for use in power 
amps, computers. hotmot cooling etc e:ire:gieeC'anre e, plenty Of 
115V 4543 Cat T12463 $14.95 
240V 312 Cal T12465 $14.95 
115V 31/2 ' Cat T12467 $14.95 
10. fans (mired) only $ 10 each , 

FAN GUARDS TO SUIT 
45,9" Cat 712471 $3.95 
312' Cat T12475 $3.95 

TEXTOOL SOCKETS 
P1701616 pin $14.95 
P17024 24 pan $18.50 
P17028 28 pie $24.95 
P17040 40 pn $29.50 

AUTOMATIC CABLE 
STRIPPER 

• Strips cable with diameter of 
1 t-6 2 26 3 2mm 

• Fully automatic action Squeeze 
grip will simulataneously strip and 
elect insolation 

• Length 18Ornm ( 7 ') 

T11532   $19.95 

12 WAY TERMINAL 
BLOCKS 
P18050 240V 1 OAMP $1 .95 
P18052 240V I 5AMP $1.95 

DIODE SPECIALS 
We have millions of diodes 

in stock! 

1-99 • 100 • 1000 • 
1N4148 Small signal Cat Z10135 

30 21/28 20 
1N4004 400V IA Cat 210107 
40 31/28 3c 

QUALITY 3mm LEDS 
Cat. No. Col. 1-9 10 • 100 • 
ziolao Red $0.15 $0.12 $0.10 
vow Ore $0.20 $015 $0.12 
210143 Ylw $0.20 $0.15 $0.12 
VI:11450,a $0.20 $0.15 $0.12 

'DUALITY 5mm LEDS 
Cat No. Col, 1-9 10 • 100 • 

210150 Red $0.10 $0.09 $0.08 
Zi01510m $0..1155 $oso..1122 so$0:1100 
Z10152 Ylw $0  

ECONOMY 
TRANSFORMERS 

1-9 10 
2155240V 6-15V lA 
Cat M12155 $9.95 $8.95 

2156 240V 6-15V 2A 
Cal M12156 514.95 S13.95 

2840 240V 9V CT 
Cat MI2840 $5.95 $4.95 

2851240V 12-6V CT 15OrnA 
Cat M12851 55.95 55.50 

2860 240V 15V CT 250mA 
Cat M12860 $5.95 $4.95 

6672 240V 15.30V IA tapped 
Cat M16672 $14.95 $13.95 

EXAM LING 
KUP 

i•m••• 
21.e. ••• l•VIDC 

Cft. ,310 

I I I j I 

10 AMP RELAY 
SPOT 12VCoil 240V IS14114) 
1-9 10 • 100. 

$4.95 $3.95 $3.75 

RS232 FAST CABLER 
Makes RS232 interface configurating 
fast and simple 3 slide switches 
enable line swapping functions 
positive and negative voltages are 
displayed on 6 tricolour LED s 

SPECIFICATIONS: 
Connector: DB25 plug on 100mm 

cable and 0825 socket on 
100mm cable 

Indicators, Tncolour LED s for pins 
21T0). 3(RD). 4(RTS). 5(CTS) 
61DSR). 20(DTR) 

Switches: 3 Slide switches to Swap 
leads 

Power: Interface power 
Enclosure: Black high impact plastic 
Dimensions: 85 0 95 x 30mm 

X15710   $145 

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 



WHATS NEW AT 
ROD IRVING ELECTRONICS? 

STEP DOWN 
CONVERTER DC-DC 

eum around a heavy duty heatsink 
this unit features the latest transistor 
swathing !ethnology to convert 
24V DC to 13 8V DC Finished in man 
black with a unique mounting bracket 
makes et the best in its class 

SPECIFICATIONS: 
Input Voltage: 24V DC 
Output Voltage: 13 8V DC 
Primary Current: 4 2A (24V input 
4A output) 

Output Current: 4 Amp continuous 
rated 15 5A ma. ) 

Size: 1251W) x 50IH) x 901D)mm 
Weight: 450 grams 

A16155   $99.95 

10A STEP DOWN 
CONVERTER DC-DC 

Built around a heavy duty heatsink 
this unit features the latest transistor 
switching technology to convert 
24VDC to 13 8VDC Finished in matt 

black 

SPECIFICATIONS: 
Input Voltage: 24V DC 
Output Voltage: 13 8V DC 
Primary Current: IIA124V input 

10A output) 
Output Current: 8 Amp continuous 

rated ( 12A max ) 
Size: 125(W» 50(HI r 1751Dlinm 
Weight: 900 grams 

A16160   $119.95 

FOOT SWITCHES 
• Momentary or Oison models to 
choose from 

• Cord length 2 5 metres 
• 6 3rnrn plug 
Al 7000 Momentary operation 
A17005 Push On Off operation 

each $19.95 

NEW ' 

INSTANT "SUPER" GLUE 
2 gram plastic tube with instructions 
Sulable for all purpose applications 

H11815   $1.95 

6 WAY U.S. 
TELEPHONE CABLE 

(W11332) 
• 6 conductors 7 strands 0 16mm 
• Conductor insulated 00 lren 
• Sheath cream PVC 
SOD 7 x 25mrn 

1-9 metres ro. metres 

$0.90/m $0.75/m 

NEW' 

COTO CAR CASSETTE 
STEREO ADAPTOR 

Enables a portable CD player or 
portable TV to be played through any 
car speaker system by using the cars 
cassette player Reduces the nsk of 
theft Just plug in when required, and 
remove when you are finished Hard 
wiring not needed 
A10011   $29.95 

TELEPHONE 
EXTENSION BELL 

• 10 metre length extension cord 
• Features US type plug 
• Use with US Australian 

adaptor 

YI6043   $25.95 

TELEPHONE 
INDUCTION COIL 

• For recording or amplification 
• 3 5rnm pug with 1 metre cord 
• Peel-oft stick-on adhesive back 

A12032   $5.95 

**** **** 
10mm JUMBO LED's 

210155 Red $1.00 $0.90 

210156 Green $1.00 $0.90 

210157 Yellow $1.00 $0.90 

***** ** * 

ENCLOSED PRINTER 
STAND 

• Keeps your paper and print-outs 
neat and orderly 

• Transparent cover makes it easy 
to check on paper supply 

• Paper can be fed from the centre 
or the rear according to the design 
of the printer 

• Removable drawer which allows 
paper to be changed without 
moving the printer 

• Retractable rear basket makes 
pent-out collection last and 
convenient 

• suitable for most printers 
$69.95 

U.S. PCB MOUNTING 
TELEPHONE SOCKETS 

4 WAY: 4 Slot 4 pins wired, small 
size 

6 WAY: 6 Slot. 6 pins wired medium 
size 

Cat No 1-9 10 • 

Y16008 (4 Way)   $2.60 
Y16009 (6 Way)   $2.95 

********************************* 

PORTASOL 
FULLY PORTABLE GAS OPERATED SOLDERING IRON! 

Ar-
• No cords, batteries or gas bottles, 
• Heavy duty, tip temperature up to 400°C 
• Adjustable temperature equivalent to 10-60 watts 
• Hard working, up to 60 minutes continuous use, refills in seconds. 
• Powered by standard butane gas lighter fuel 
• Range of easily replaceable screw-in tips available. 4.8mm, 3.2mm, 2.4mm, and 1.0mm. 4. 
The tips include the patented catalytic converter. 
• No leakage current to sensitive circuits 
• There is NO FLAME during soldering 
• The same principles that make gas cigarette lighters safe are applied to the PORTASOL. 

Cat.T12637  only $39.95 

********************************* 

NEW! 

4 PIN DISK DRIVE 
POWER CONNECTOR 

4 pin female power plug connector to 
suit 3,2 disk drives 

P90002   $3.95 

3 PIN DISK DRIVE 
POWER CONNECTOR 

3 pin female power plug connector to 
suit 8 disk drives 

P90003     $3.95 

4 PIN DISK DRIVE 
POWER CONNECTOR 

4 pe Inmate power plug connector to 
suit 5, 4' disk drives 

P90004 $3.95 

6 PIN DISK DRIVE 
POWER CONNECTOR 

6 pin female power plug connector to 
suit 8 ' disk drives 

P90005   $3.95 

9 PIN TO 25 PIN 
CONNECTOR ADAPTORS 
NEW. The ideal solution. Features 
gold plated ens 

X15668 DB9 Plug to 0625 Socket 
015669 069 Socket to 0625 Plug 

each $10.95 

DB9 WALL PLATE 
• Fined with D1395 

19 way 0 connecte socket 
• Anodised aluminium plate 
• InclUde5 mounting hardware 
P10942   $11.95 

DB25 PLUG WALL PLATE 
• Fined with DB25P plug (RS232) 
• Anodised aluminium plate 
• Includes mounting hardware 

P10944   $11.95 

DB25 SOCKET 
WALL PLATE 

• Fined with 06250 socket ( RS232) 
• Anodised aluminium plate 
• Includes mounting hardware 

P10947   $11.95 

sval 
TELEPHONE EXTENSION 

ADAPTOR CABLE 
• Australian plug to U S plug 
• Length 25 metres 

Y16009   $5.95 

0 44/ 
U.S. TO AUSTRALIAN 
TELEPHONE ADAPTOR 

• Australian plug to U S socket 

Y16008   $8.95 

5 PIN DIN WALL PLATE 
• Fined with 5 pin DIN socket 
• Anodised aluminium plate 
• Includes mounting hardware 
P10940   $9.95 

• 

DUAL DB25 SOCKET 
WALL PLATE 

• Fined with 21 0025S sockets 
(RS232) 

• Anodised aluminium plate 
• Includes mounting hardware 

P10948   $19.95 

Rod Irving Electronics 
MELBOURNE 48 A Beckon SI 
Phone (03)663 6151 

NORTHCOTE 425 High St 
Phone (03)489 8866 

CLAYTON 56 Renner Rd 
Phone 103/ 543 7877 

SOUTH AUSTRALIA 
Electronic Discounters P L 
305 Morphen St ADELAIDE 
Ptbone r e) 212 1799 

IlOTEMAIL ORDER 

Local Orders (03) 543 7877 
Interstate Orders 1008) 33 5757 
All Inquines (031543 7877 

CORRESPONDENCE 
P 0 Bo, 620. CLAYTON 3168 
Telex AA 15193/3 
Fax 103) 543 2648 

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ON( Yi 

LOCAL ORDERS 
II INQUIRIES 
(03) 543 7877 

POSTAGE RATES 
Sr S9 99 
SIO $24 99 
$25 $49 99 
S50 599 99 
5100 $ 199 
$200 $499 
S500 plus 

The above postasse rates are tor 
basic postage only. Rood Freight. 
bulky and tregile items will be 
charged al different rates 

All sales tax exempt orders and 
wholesale ow:Nines to-
WRONGS WHOLESALE. 
56 Renew Rd. Clayton. 
Ph (03) 543 2166 ( 3 lines) 

E nors and omissions excepted 
Prices and speciricaiions suber, 
range 

de, V( • a ,• A,• tor rpeetort 

5irmi ...t0Itt,, ttpt.tetttol ,Ortvr• 
-Denote, coveted ,,eloun•... 
•egwet. ,-, ,torvt, 

• 

S2 00 
53 00 
54 00 
$5 00 
$7 50 

SIO 00 
$12 50 

VISA 



tobert Paul has been ap-
pointed general manager of 
Minicomputer maker Webster's 
new British operation. He was 
formerly with Webster in 
Queensland. Webster's sales 
into Europe have doubled over 
the last two years, and are now 
running at $650. Company 
heads expect this to rise 
dramatically with the appoint-
ment recently of a local distrib-
utor, Thames Microsystems. 

* * * 

Information storage company 
Storage Tecknology has an-
nounced net income for the 
year of $26m. Ryal Popper, the 
Chief executive officer, attri-
buted the result to strong 
growth in the US market. 

* * * 

Motorola new Veep CD Tam is 
the first Asian to be appointed 
to such a height in Motorola, a 
US based concern. The move 
reflects the growing importance 
of the Pacific rim to Motorola. 
Tam was responsible for setting 
up the Hong Kong integrated 
design centre which handles 
Australian design for Motorola, 
as well as from other countries 
in the region. 

Jindalee Antenna's Under Test 
Antennae designed to with-
stand Top End cyclones should 
be fully operational at the Jin-
dalee transmission site near 
Alice Springs later this year. 
Jindalee is the over-the-hori-
zon-radar (OTHR) now com-
missioning in the Northern 
Territory. 
Radio Frequency Systems 

(RFS), as subcontractor to 
AWA, will design. install and 
commission the antenna and 
masts for the Department of 
Defence. 
Among the most challenge 

aspects of the project was de-
signing the installation to with-
stand cyclonic conditions. 
The company's engineering 

services manager. Mr Barry 
Styles, said: "We put about 80 
per cent of our effort into 
producing a design that meets 
Australian wind-loading stand-
ards — among the toughest in 
the world. 
The marketing manager for 

RFS Odd-Erik Jenssen. said 
today the company had re-
cently achieved very stringent 
specifications which had been 
set for the 25kW balun trans-
formers that would be used in 
conjunction with the antennae. 
Mr Jenssen said the RFS an-

tennae and supporting equip-
ment were a significant im-

provement on the existing Jin-
dalee facility and the company 
expected to have it operational 
by the end of the year using 
RFS technicians based on the 
Jindalee site. 
OTHR systems give far 

greater coverage and penetrate 
much longer distances than 
conventional radar by beaming 
the signal skywards and bounc-
ing it off the ionosphere and 
back to earth. 
Conventional radar can oper-

ate only as far as the horizon. 
Consequently. targets of all 

sizes and at any altitude can be 
illuminated up to 3,000 km 
away, compared to about 43 
km by conventional radar. 
which may also fail to detect 
small targets at low altitude 
over the horizon. 

In Australia, research into 
OTHR was begun by the De-
fence Science and Technology 
Organisation about 1974. 
The Minister for Defence. 

Mr Kim Beazley. announced in 
October 1986 that a network of 
over the horizon radars would 
be developed to give Australia 
the capability to monitor ac-
tivity over wide areas and 
greater distances, far in excess 
of that obtainable for the sanie 
cost using conventional radar. 
Total research and develop-

ment cost for the system from 
1974 to 1986 has been about 
$40 million. 
The total cost of the Jindalee 

project. including the current 
update and the longer term ex-
tension of the network will be 
in excess of $500 million. 
The current phase. worth 

more than $57 million, involves 
the upgrading of the experi-
mental radar near Alice 
Springs to provide a test bed 
for scientific, engineering and 
operational development. 
When the system has been 

fully developed — expected to 
be some time in the early 1990s 
— it will provide Australian 
defence forces with 24-hour 
surveillance of our remote 
northern approaches, not only 
for defence purposes. but with 
benefits for weather observa-
tion and forecasting. 
RFS Australia is part of an 

international group of compa-
nies specialising in the field of 
radio frequency transmission. 
The initial company was 

founded in 1967 and in March 
1987 Antenna Engineering 
Australia, a subsidiary of 
Kabelmetal Electro of West 
Germany. and Hills Industrial 
Antenna Systems Division, 
combined to form the present 
organisation. 
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ABS Launches CDATA 86 
The Australian Statistician, Ian 
Castles, has announced a new 
service from the Australian Bu-
reau of Statistics (ABS), the 
availability of population cen-
sus data on a compact disc. 
For the first time complete 

details from two national cen-
suses can be displayed on per-
sonal computers and printers as 
tables or coloured maps. 
The ABS has signed an 

agreement with a Melbourne 
company, Space-Time Re-
search, which produces soft-
ware on floppy discs known as 
Superamp to retrieve and 
manipulate the census informa-
tion on desk top computers. 
The Census data is held on 

one compact disc. The data is 
read from the disc by a com-

pact disc reader and trans-
ferred, through the software, to 
the screen of a standard per-
sonal computer ready for use. 
According to the ABS, poten-
tial users of CDATA 86 in-
clude business, advertising and 
marketing, all levels of govern-
ment, research consultants, 
universities and schools. 

Statistics ranging from in-
come to ethnic groupings and 
housing details can be shown 
on colour maps State by State; 
by census collection districts of 
about 200 households and in 
specific areas of interest built 
up by the users. 
Both the ABS and Space-

Time Research will market 
CDATA 86. 

Grand Opening 
On March 11, amid much fan-
fare and assorted dignitaries 
the Power House Museum 
opened in Sydney. Guest of 
Honour at the proceedings was 
the governor general Sir Ninian 
Stevans. 
The new museum, which cost 

$54 million to build and equip, 
has an interior floor space of 
some 35,000 square metres. It 
contains everything from a 
glass dog 1 cm high to a Cata-
lina flying boat with a wingspan 
of some 32 metres. Broadly 
speaking, these exhibits are 
ranged into four basic catego-
ries, Creativity and Australian 
Achievement, everyday life in 
Australia, Science, technology 
and people, Decorative Arts, 
Style and Change 1740-1988, 

Bringing people together, which 
is concerned about transport 
and communciations. 
Speakers at the opening com-

mented on the fact that the 
Museum was intended to be far 
more than a simple storehouse 
of technological and cultural 
treasures. people will be en-
couraged to play an active role 
in the life of the Museum. 
Many of the exhibits, such as 
the plasma ball require the ac-
tive participation of the on-
looker to function properly. 
Two theatres, which can hold 
from 90 to 300 people respec-
tively have been included in 
the structure and it is hoped to 
keep them functioning for 
some 12 hours a day. 

Smart Cards On The Busses 
The Darwin city fathers have 
introduced a bit of high tech on 
their busses in an effort to at-
tract passengers back to the 
service. They have introduced 
a public transport fare collec-
tion system using the integrated 
circuit card, commonly known 
as the "smart card". 
The system — produced and 

commissioned by Associated 
Electronic Services (AES) for 
the Darwin Bus Service — al-
ready has captured the imagi-
nation of the learned group of 
transport decision makers after 
a demonstration to the Can-
berra Bus Company — AC-
TION — last year. 
Mr Ken Gibson, marketing 

director of AES, will take the 
group on tour of the Darwin 
system, the first of its kind to 
be implemented by a public 
transport company in Austra-
lia. 
Darwin bus passengers — 

some 1000 — are validating 
their multi-rides using the 
credit card microprocessor and 
memory chip smart card that is 
set to revolutionise the trans-
port industry the world over. 

"It greatly reduces the work-
load on drivers and provides 

valuable management informa-
tion so that we can plan for fu-
ture services." 
AES, based in Perth, West-

ern Australia, is a specialist in 
smart card technology. 
The company, part of ERG 

Australia, has stolen a march 
on other companies by devel-
oping an integrated commuter 

ticket control and data collec-
tion system for use by transport 
utilities throughout the world. 

"Australia has an enormous 
opportunity that could make 
them world leaders of smart 
card technology outside of 
France. Little progress has 
been made elsewhere in the 
world," said Mr Gibson. 

"For example, a national 
transport multi-ride card could 
be created if the various State 
bodies got together. We have 
the technological expertise and 
support to produce such a sys-
tem." 

Currently, AES is negotiat-
ing with a major Australian 
bank to pilot a smart card sys-
tem for banking transactions in 
conjunction with a multi-use 
transport smart card. 
AES, who represents the in-

terests of a number of smart 
card manufacturers, buys 20 
per cent of Japan's total pro-
duction. Japan is the world's 
biggest producer of smart cards 
after France. 

In Sweden, AES is currently 
negotiating a scheme which in-
volves 50,000 smart cards for a 
transport company. Several 
years ago, AES installed a 
traditional ticketing system in 
Toronto, acknowledged as the 
most progressive city in trans-
port in North America, using 
conventional tickets. 
"The Canadians have taken 

an option to incorporate smart 
cards in their current system in 
the next few years," Mr Gib-
son said. 
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NEWS DIGEST 

INDUSTRY NEWS  

- 

Sun Microsystems, suppliers to 
the heavy end of the CAD 
business, have just reported on 
their first year of operations in 
Australia. They reported nett 
revenue of $9.69m. 557 units 
were delivered during 1987, 
taking the total installed popu-
lation in Australia to over 900 
according to Sun. 

* * * 

Software distributor Arcom Pa-
cific is trying to change the way 
the local software marketing 
scene works by setting itself up 
as a one stop shop for whole-
salers, offering all the software 
anyone could want under one 
roof. According to Arcom, this 
is how the Yanks do it. Ac-
cording to the rest of the local 
industry, its not how it should 
be done. Arcom's Fred Muys 
says most dealers try to get on 
top of one or a few products 
and monopolise the market 

* * * 

The optical fibre consultant In-
tegral Fibre System has taken 
on the local distribution of 
Fibreonics, an Israeli company 
that has developed an ad-
vanced cabling system that 
mixes fibres, coax and twisted 
pairs. Meanwhile IFS itself has 
been acquired by Andrew 
Sweeney Electronics, the con-
sultancy firm that was responsi-
ble for sound and vision sys-
tems at the commonwealth 
games, electronics in Parlia-
ment House, and a number of 
other spectacular projects. 

Car Electronics Study 
A recent study by consultants 
BIS Mackintosh, has reported 
that the number of electronic 
systems in vehicles will increase 
from 12 million in 1987 to 100 
million by 1985 and 200 million 
by the turn of the century. 

The Managing Director of 
Teleresources (the Australian 
associate of BIS Mackintosh). 
Mr Maurie Dobbin, said this 
trend had already created 
global destabilisation in the in-
dustry, and held out consider-
able opportunities for Austra-
lian firms. 

The study shows that elec-
tronics will increase from the 
current level of 3 per cent of 
vehicle costs to 17 per cent by 
1998. 

Electronic transmission sys-
tems will increase from 1 mil-
lion units today to 10 million 
by the year 2000. shock damp-
ening systems will increase 
from 300,000 units in 1986 to 
18 million and electronic door 
entry systems will increase 
from less than 200,0(X) units in 
1986 to more than 27 million. 
Currently electronic systems 

are mainly used for engine 
management tasks, but in fu-
ture systems for anti-lock 
breaking. electronic door entry 
and on-board diagnostics will 
become widespread. 
The study identified four 

major application arcas where 
significant business opportuni-
ties exist. They are: powertrain 

control, including engine man-
agement systems, transmission 
controls and integrated power-
train systems; chassis controls, 
including braking, suspension 
and steering; cockpit controls, 
including safety systems and in-
formation management, includ-
ing displays, on-board diagnos-
tics and service diagnostics. 
The study noted that the de-

mand for electronics expertise 
from automotive manufacturers 
is causing a shake-up in the in-
dustry. will alliances being 
formed across national bound-
aries. "Many of the traditional 
automotive suppliers arc find-
ing that to compete they need 
to form alliances with the elec-
tronics industry for sourcing 
equipment. systems and inte-
grated circuits," said Dobbin. 

In Europe, governments 
have taken a leading role in 
promoting the use of electron- • 
ics in vehicles, with hundreds 
of millions of dollars commit-
ted to projects such as PRO-
METHEUS (Programme for 
European Traffic with Highest 
Efficiency and Unprecedented 
Safety), EUROPOLIS and 
CARMINAT. 
These projects form part of 

the EUREKA programme con-
ceived by President Mitterand 
as a civilian Euro-initiative to 
match the boost that Star Wars 
will provide for high tech-
nology in the US. 
The study postulates the view 

that the use of automotive clec-

tronics is at the transition point 
between the second and third 
phases in its development. 
The first phase used simple 

stand-alone components and 
simple circuits with its primary 
objective to improve engine 
performance and/or exhaust 
emission legislation. 
The second phase has been 

characterised by the advent of 
stand-alone sub-systems and 
functions based on complex cir-
cuits which employed discrete 
components. The initial pres-
sure for the development de-
rived from the need for better 
performance, and from legisla-
tion. 

In the third phase, market 
forces are driving development 
of automotive electronics to-
wards improved comfort, con-
venience and safety. This de-
mand can only be met by the 
use of sophisticated microproc-
essor system technology. 
The fourth system is likely to 

be the integration, or linking, 
of the individual functions into 
a system network. For exam-
ple, traction control (anti-slip) 
requires control of engine and 
wheel torque which can be pro-
vided by linking the powertràin 
control electronics to the chas-
sis control electronics. 

For further information on 
this study and the implications 
for Australian manufacturers, 
call Mauric Dobbin (02) 913-
3056. 

World's 
Fastest 
IBM researchers have reported 
the world's fastest dynamic 
memory computer chips. 
The experimental IBM chips 

can retrieve a hit of informa-
tion in 20 nanoseconds. three 
times than the current genera-
tion of advanced DRAMs ( Dy-
namic Random Access Memo-
ries). 
DRAMs are the most com-

mon type of memory chip used 
in computers. 
The IBM Research division 

director of Manufacturing Re-
search, Billy L. Crowder, in his 
conference keynote address 
called semiconductor manufac-
turing a -new science", outlin-
ing how this major computer 
industry trend will affect com-
puter designers and manufac-
turers. 
The unprecedented speed of 

the experimental IBM DRAM 
signals a new direction in this 
area of computer memory chip 
research, focusing on speed in 
addition to increased density. 
The IBM design directs 

power on the chip more pre-
cisely, supplies faster circuits at 

critical points in the chip's ac-
cess paths and provides more 
sensitive controls to detect and 
amplify the almost infinitesimal 
signals on the chip to useful 
levels. 
The result is a chip that 

demonstrates how DRAMs 
using the one-transistor 
memory cell ( invented by IBM 
in 1967) — traditionally used to 
achieve maximum density — 
can also attain speeds ap-
proaching those of the 
DRAM's high-speed cousin. 
the SRAM (Static Random Ac-
cess Memory). 
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If you can't see in this advertisement, 
any components for surface mounting... 
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Don't worry, it's not your eyes. Just ask 
Crusader for a catalogue on our full range of 
SMD devices. 
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CEC CRUSADER ELECTRONIC COMPONENTS PTY LTD 
81 Princes Hwy, St Peters, NSW 2044 Fax (02) 517 1189. 

Phone (02) 519 5030, 516 3855, 519 6685. Telex 23993 or 123993. 
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NEWS DIGEST 

INDUSTRY NEWS  

Malefic Haughey, Operations Dirac 
or of CSSC with the Supplier o 
the Year Award, presented by 
Scitec to the company in 1987. 

Cablemaking whale, CSSC 
Australia, has eaten pcb assem-
bling minnow, Sanders Elec-
tronics, in a deal welcomed by 
CSSC manager David Hiscock, 
who predicts the new conglom-
erate, based in Parramatta, 
Sydney, will double its output 
in the next twelve months. 

* * * 

The aggressive electronic mar-
keting company, Fairmont mar-
keting, has just scored a swag 
of new distribution deals. Now 
in the bag: Silitek of Taiwan, 
Rohm Semiconductors from 
Japan, New Era Electronics of 
the US and Opto electronics of 
Taiwan. 

* * * 

Ray Smith's RCS design has 
consolidated moves into the 
sales and support area of CAD 
systems by setting up a new 
concern called Techforce Sales. 
Chis Hurley from Racal will be 
heading up the new operation. 

* * * 

According to a recent survey 
by CSA, computer operators 
sleep better and suffer fewer 
illnesses if they work on twelve 
hour shifts instead of the tradi-
tional eight hour roster. Ac-
cording to researchers at the 
NSW Department of Occupa-
tional Health, an eight hour 
roster means that workers are 
continually having to re-adjust 
their sleeping times, which dis-
turbs circadian rhythms. 

F ideband 
n Lthe 

A new information 
service which broadcasts to 
subscribers via a special FM 
radio band has been launched. 
The service is the first of its 

kind in Australia to exploit FM 
sideband technology. It will ini-

tially be availble only in Syd-
ney. 
For the first time, live real-

time data covering foreign ex-
change and share and com-
modity prices will be available 
to business people while they 
are on the move. 
The new product also offers 

an international financial news 
service and will appeal to for-

eign exchane dealers, corporate 
treasurers, brokers and others 
for whom up-to-the-second in-
formation is vital. 
The product is built around a 

sealed, pre-tuned FM receiver 
designed by Processor Product 
Development (PPD), the re-
search and development arm of 
Voicecall. 

COMING EVENTS 

APRIL 
Commercial Opportunities from 
Space Transport and Related 
Industries Conference will be 
held in Brisbane over April 26-
28. Contact The Secretariat 
UniQuest Limited University 
of Queensland, St Lucia, Old, 
Australia 4067. Phone (07) 377-
2899. 
MAY 
The Canon Electrathon will 
take place in the VFL park, 
Melbourne, on Sunday. May 1. 
Contact the Co-ordinator, 
AEVA, P.O. Box 273, 
Mitcham Victoria 3132. Phone 
(03) 758-6871. 
An International Conference on 
Environmental Radio-Activity 
in the Mediterranean arca. 
Contact Mr Alejo Vidal-Quad-
ras Roca, Servicio de Las Radi-
aciones. Universidad Auto-
noma De Barcelona, E-08193 
Bellaterra, Spain. 
An International Aerospace Ex-
hibition is to be held at the 
Hanover Air Show from May 
5-12. For more information 
contact Deutsche Messe- und 
Ausstellungs-AG. Abt. 312 
Messegelande. D 3000 Hann-
over 82. Telex: 9-22-728 
The first Australian FORTH 
Symposium will be held at the 
New South Wales University of 
Technology over May 19-20. 
Contact Jose Alfonso. 
NSWUT, PO Box 123. Broad-
way. NSW 2007. Phone (02) 
2-0930. 
The Australian Bicentennial In-
ternational Congress in Me-
chanical Engineering (Mech 88) 
will host a Conference on 
Space Engineering to be held 
in Brisbane over May 8-13. 

Contact the Institution of Engi-
neers, Australia, Conference 
Manager, Mech 88 Conference, 
11 National Circuit, Barton, 
ACT 2600. Telex: AA62758. 
JUNE 
PC 88 The 11th Australian Per-
sonal Computer Show will be 
held at the Royal Exhibition 
Building, Melbourne. Contact 
A7UG, PO Box 357, Milsons 
Point, NSW 2067. Phone (02) • 
957-1333 or (008) 22-6287. 
Infotech Asia '88, The 3rd 
Asian International Computer, 
communications and informa-
tion systems show will be held 
over June 8-11. Contact AES 
Suite 33 Illoura Plaza, 424 St 
Kilda Rd. Melbourne, Vic. 
3004. Phone (03) 267-4500. 
JULY 
The 10th Perth Electronics 
Show will be held at Clare-
mont, Perth over July 13-17. 
Contact the Manager's Office. 
94 Hat Street, Subiaco. WA 
2008. Phone (09) 382-3122. 
COMDEX Australia's national 
and International Computer 
and Communications Exhibition 
and Conference will be held in 
the Darling Harbour area of 
Sydney from 26-28 July. Poten-
tial visitors and exhibitors 
should ring (02) 959-5555. 
AUGUST 
The 3rd Regional Convention of 
the Melbourne Audio Engineer-
ing Convention will be held in 
Melbourne Hilton over August 
16-18. Contact the Chairman 
Brian Horman. PO Box 131. 
GPO South Melbourne 3205. 
Phone (03) 329-0162. 
SEPTEMBER 
The ANZAAS Centenary Con-

gress will be held over 2-6 Sep-
tember 1988 at Sydney Univer-
sity. Enquiries should be ad-
dressed to Mr B. O'Bourke, 
Organising Secretary. 1988 
ANZAAS Centenary Congress, 
118 Darlinghurst Rd., Univer-
sity of Sydney, NSW 2006. 
Phone (02) 692-4356. 
The Australian Computing Ex-
hibition will be held at Darling 
Harbour on September 20-22. 
Contact Michael Fleur (02) 
264-1266. 
The Fifth Aust.-New Zealand 
Geomechanics Conference will 
be held at the Hilton Sydney 
over 22-24 August. Contact 193 
Rouse St., Port Melbourne, 
Vic. 3207. Phone (03) 646-
4044. 
OCTOBER 
ACCA 88. The Australia Com-
puter Society's Annual Confer-
ence will be held over October 
1-3 at Darling Harbour in Syd-
ney. Contact ACP Exhibitions 
Limited, 2/124 Castlereagh 
Street, Sydney, NSW 2000. 
Phone (02) 264-1266. 
9th International Conference on 
Computer Communication will 
be held at the Hilton Hotel Tel 
Aviv from October 30-Novem-
ber 3. For more information 
contact Dr J. Raviv, Secretari-
at, ICCC'88, PO Box 50006. 
Tel Aviv 61500, Israel. 
NOVEMBER 
The International Robot Show 
will he held from November 
7-10. Contact Australian Exhi-
bition services. 242 St. Kilda 
Rd, Melbourne. Vic 3004. Tel. 
(03) 267-45(X). 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDER_ ! 

ELECTRONIC 
MOUSETRAP 
This clever electronic mousetrap 
disposes of mice instantly and 
merafully. without fail. and resets 
itself automatically They II never get 
away with the cheese agar,' 
(ETI Aug 84) ETI 1524 

Cat 655240 $39.95 

STEREO ENHANCER 
The best thing about stereo is that it 
Sounds good. The greatest stereo 
N-fi system loses its magnificence if 
the effect is so narrow you can t hear 
it This project lets you cheat on 
being cheated and creates an 
'enhanced stereo effect with a small 
unt which attaches to your amp 
(ET' 1405. ETI. MAR 851 

Cat K54050 $79.50 

MICROBEE SERIAL-TO-
PARALLEL INTERFACE 
Most mmrccomputers worth 
owning have an ' RS232 connector 
or port, through which serial 
communIcations (Input output) is 
Conducted It is a convention that. for 
listing on a printer. the BASIC LL 1ST 
or LPR1NT command assumes a 
printer is connected to the RS232 
port Problem is. serial interlace 
printers are more expensive than 
parallel 'Centronics interlace 
printers Save money by building 
this interlace ( ETI Jan 841E11 675 

Cat 646750 Normally 549 SO 

SPECIAL, S29.50 

FAIR DINKUM RS232 
FOR MICROBEE 
The Microbee, among other home 
computers, has a 'sort Of RS232 
pet in that it dorm t implement 
negative-going portion of its ouput 
signal 17,0) Most peripherals with 
an RS232 input can cope with that 
but Ineetably there are those that 
can't This project fixes that 
(ETI 676 ETI FEB 84) 

Cat 646760 $39.50 

150W MOSFET POWER 
AMPLIFIER 
Mores a high power general 
purpose 150W Mosfet Power Amp 
Module' Suitable for guitar and PA 
applications and employing rugged 
reliable Mosfets in the output stage 
(ETI 499) ( ETI March 82) 

Cal 644990 $97.50 
(Fleatunk not included) 
plus transformer $49.50 

ELECTRIC FENCE 
Mains or battery powered, this 
electric fence controller is both 
tnexpenstve and versatile Based on 
an automation 'green coil it 
should prove an adequeate 
deterrent to all manner of livestock 
Additonally its operation cornforms 
to the relevant clauses of Australian 
Sind 3129 (EA Sept 82) 82EF9 

Cal K82092 $19.95 

ELECTRIC FENCE 
TESTER 
This project was developed to take 
some guess work out of testing or 
checking an electric fence Many 
factors can influence the operation 
of an electric fence energiser and 
fence reducing its effectiveness 
This tester indicates the presence of 
each pulse from the energiser and 
shows when the pulse voltage 
exceeds an amplitude of 2kV 3kV 
and 5kV once calibrated 11 used in 
an uncahbrated mode the unit will 
indicate pulse amplitudes on the 
fence of 40% 60% and 100% of 
energiser output 
(ETI 1512. Feb 831 

Cat K55120 $19.95 

EPROM PROGRAMMER 
EP1 KIT 
No need for a Micro with EA s great 
Eprom Programmer suitable for 
27162758 Eprens 
(EA Jan 82) 82EP1 

Cat 682013 $79.95 
(Including Tadao' Socket) 

MODEL ENGINE 
IGNITION SYSTEM 
Get sure starts every time without 
glow plug burnouts on your model 
engines 
(ETI June 831E71 1516 

Cat 6$5160 $49.50 

LOW OHMS METER 
How many times have you cursed 
your Multimeter when you had to 
measure a low-value resistance? 
Well with the' Low Ohms Meter" you 
can solve those old problems and in 
lam measure resistance from 100 
Ohms down to 0.005 Ohms 
(ETI Nov 811E71158 
Cat 641580 Normally 044 95 

SPECIAL. $39.95 

SPEAKER PROTECTION 
UNIT 
An expensive speaker system can 
be readily destroyed by a 20 watt 
amplifier Carelessness with a high 
power amplifier can melt voice cods 
like cheese on toast However, with 
this Speaker Protection Unit you can 
avoid nsking the misery and expense 
(ET1455.) 

Cat 644550 $44.95 

FAST NICAD CHARGER 
This project is specifically designed 
for modellers and photographers 
who make heavy demands on Nrcad 
batteries quite routinely Theres 
nothing more frustrating than having 
your remote control mode) run out of 
'Lace as it runs/lies out of eght or 
your flash run out of flash at an 
Inappropate moment If you use 
Meads and need a quick charge 
then this project Is a must for you 
1E71 274. July 80) 

Cal 645630 $79.95 

AEM DUAL SPEED 
MODEM KIT 
The uthrnate kit modem featuring 
1200300 baud. Case and 
prepunched front panel 
Exceptional value for money. 
(AEM 4600 Dec 851 

Normally 5169 

SUPER SPECIAL. ONLY 
S129 

LISTENING POST KIT 
This device apaches between the 
audio output of a shortwave receiver 
and the input port of a computer It 
allows decoding and printing out of 
morse code. rachoteletype ( 19TTY) 
and facsimile ( FAX) pictures using 
the computer It has been designed 
from all readily available parts 
Details for wiling the software 
program are Included 
(APO 3500. July 85) 

Cat 693015 537.95 

MOTORCYLCE 
INTERCOM 

OVER 500 SOLD, 
Motorcycling is fun but the 
conversation between nder and 
passenger is usually lust not 
possible But build this intercom and 
you can converse with your 
passenger at any time while you are 
on the move There are no * push.to 
talk" buttons adjustable volume and 

s easy to build. 
(EA Feb 84) 84MC2 

Cat K84020 $49.95 

mi•sicotovoim 
• • • • 

• 

MUSICOLOR IV 
Add exaternerd to parties card 
nights and discos with EAs 
Musicale IV light show This is the 
latest on the famous line ol 
musecoiors and it offers features 
such as four channel color organ 
plus lour chonnel tight chaser front 
panel LED display internal 
microphone smote sensernty 
control plus optecoupled switching 
for increased safety 
(EA Aug 131)81MC8 

Cat 681080 $114.95 

EFFECTS UNIT UNIT 
An ' effects unit' that can create 
phasing flanging. echo reverb and 
vibrato effects 
(EA June 83183GA6 
Cat 683060 $89.00 

VIDEO AMPLIFIER 
Bothered by smeary colours, signal 
beats and RF interference on your 
computer display, Throw away that 
cheap and nasty RF modulator and 
use a direct video connection 
instead its much bette, The Video 
Amplifier features adjustable gain 
and provides both normal and 
inverted outputs Power is derived 
from a 12V DC plugback supply 
(EA Aug 83183VA8 

Cat 6830131 $18.95 

SLIDE CROSS-FADER 
Want to put an really professional 
slide show, This slide crosafader 
can provide smooth dissolves from 
one projector to another initiate 
slide changing automatically from 
an tn•built vanalbe timer, and 
synchronise slide changes to pre-
recorded commentary or music on a 
tape recorder All this at a cost far 
less than comparable commercial 
units (EA Nov 81) 81SSII 
Cat K81110 Normally $99 00 

SPECIAL, $89.00 

MULTI SECTOR 
ALARM STATION 
Protect your home and possessions 
from burglars with this up to the 
minute burglar alarm system It's 
easy to build, costs less than 
equivalent commercial unds, and 
features eight separate inputs. 
individual sector control, battery 
back up and selfttest facility 
Speclecallons, 
• Eight sectors with LED status 

indication 
• Two delayed entry sectors 
• Venable exit, entry and alarm 

time settings entry delay variable 
between 10 and 75 seconds, exit 
delay variable between 5 and 45 
seconds, alarm time variable 
between 1 and 15 minutes 

• Resistive loop sensing suds 
both normally open and normally 
closed alarm sensors 

• Battery back-up with in-built 
charger circuit 

• Built-in siren dnver 
The RIE kit includes a superb 
printed and prepunched metal 
ease and inside metal wort, plus 
a gill batterriUnbeatable VALUE! 

685901 *level banery backup $134 
SPECIAL, $115 

K85900 complete lut only $159 
SPECIAL, $129 

AUDIO TEST UNIT 
ust about everyone these days who 
as a stereo system also haS a geed 

cassette deck, but not many people 
are able to get the best performance 
from it Our Audio Test Unit allows 
you to set your cassette recorder s 
teas for optimum frequency 
response for a given tape or 
ahernatnely. rt allows you to find out 
which tape is best for your recorder 
(81A010) (EA Oct 81) 

Cat KI31101 $59.50 

FUNCTION GENERATOR 
This Function Generator with digital 
readout produces Sine Triangle 
and Square waves over a frequency 

rlaat from 
bloewl° 52,ei.zz.nwaanbd.Dve good 

envelope stability It has an mean 
four-eet frequency counter for ease 
and accuracy of frequency setting 
(EA April 82 82A03AB) 

Note: TI» RIE Function Generator 
has a high quality screen printed 
and a; sKir 8ee,ou4nched front paneD 

5109 

PARABOLIC 
MICROPHONE 
Build a low cost parabola along with 
a high gain headphone amplifier to 
help when listening to those natural 
activities such as babbling brooks 
singing birds or perhaps even more 
sinister names The current cost of 
CenGionenets for this project is 
around S15 including sales lam but 
not the cost of battenes or 
headphones (EA Nov 83) 83MA11 

Cal K83110 $14.95 

50/500MHz 7 DIGIT 
FREQUENCY METER 
Want a high performance digital 
frequency meter that's easy to to 
build, This unit uses just five IC s. 
measures period and frequencies 
up to 500MHz and features a bright 
seven digit display Save a small 
fortune over comparable commerce' 
muss 
Note: The RIE Frequency Meter KM 
includes high quality prepunched 
and silk screened front panel! 
(EA December 81) 
150MHz 81fml Oa. 500MHz 81M1100) 

50MHz Cat 681120 $149 
500MHz option Cal K81121 

add $29.95 

ELECTRIC FENCE 
CONTROLLER 
Restore discipline to the farm or 
allotment with this new electric fence 
controller It features higher output 
power and lower current drain than 
the previous design for use in rural 
areas 
(EA Dec 85, 85e111) 
Cat K85110 Normally S49 95 

SPECIAL $45.95 

TRANSISTOR TESTER 
Have you ever desoldered a suspect 
transistor only to find that it checks 
OK, Troubleshooting exercises are 
often hindered by this type of false 
alarm, but many of them could be 
avoided with an 'in-cur:Lot' 
component tester, such as the EA 
Handy Tester (EA Sept 83) 83TT8 

Cat 683080 Normally $ 18 95 

SPECIAL $15.95 

VIDEO FADER CIRCUIT 
Add a touch of professionalism 
to your video movies with this simple 
Video Fader Circuit It enables you 
to fade a scene to black ( and back 
again) without loss of picture lock 
(sync) or colour 
(EA Jan 86. 85d10) 

Cat 686010 Normally $24.95 

Special, only $19.95 

LAB SUPPLY 
Fully variable 0-40V current limited 
0-5A supply with both voltage and 
current metenng (two ranges 
00 5A/0- 5A) This employs a 
conventional series-pass regulate. 
not a switchirode type with its 
attendant problems, but dissipation 
is reduced by unique relay switching 
system switching between laps on 
the transformer secondary 
(ETI May 83) ETI 163 

Cat K41630 $249 

1W AUDIO AMPLIFIER 
A low-cost general-purpose 1 watt 
audio amplifier, suitable for 
Increaang your computers audio 
level. etc (EA Nov 841 

Cat $9.95 

HEADPHONE AMPLIFIER 
PRACTICE WITHOUT ANNOYING 
THE FAMILY! 
If you play any type of electronic 
instrurnent.this headphone amplifier 
will surely interest you It will let 
you practice for hours wthout 
upsetting the household.or you can 
use it to monitor your own 
instrument in the midst of a rowdy 
jam session (EA Feb e4) 83MA11 

Cal 684111 $39.95 

DIGITAL CAPACITANCE 
METER Mk.2 
Updated from the EA March 80 
issue. this Digital Capacitance 
Meter checks capacitor values 
from 1pF to 99 99uF over three 
ranges Its main features include a 
nulling circuit and a bright 4 digit 
LED display 
'Note:The RIE kit contains quality 
silk screen pnnted and prepunched 
OM! panel AND an exclusive 
High Intensity Display' 
(85crn9a. EA August 85) 

Cat 685090 $99.95 

THE SCREECHER 
CAR BUGLAR ALARM 
Here is a low cost car alarm 
designed with a new deterrent 
strategy Instead of using the alarm 
to try to draw the attention of 
passersby to the felony in progress, 
this alarm sounds inside the car to 
deafen the thief and make it too 
unconeortable to proceed with 
pInclung the wield& 
(86a19. EA August 861 

Cat K86081 $29.95 

CAR IGNITION KILLER 
Most car burgular alarms are easily 
circumvented but not this cunning 
"Ignition Killer" This sneaky 
ankthell deem, uses a 555 timer to 
place an intermittent short circuit 
across the points Until disabled by 
its hidden switch the circuit 
etlectrvely makes the car 
undnveable • a sure deterrent to 
thieves' (EA Feb 84) 84AU1 

Cat K84010 $24.95 
(Our kit includes the bed) 

30 V/1 A FULLY 
PROTECTED POWER 
SUPPLY 
The last power supply we did was 
the phenomenally popular ETI-131 
rus low cost supply features full 
protection, output variation from OV 
to 30V and selectable current limit 
Both volatage and current metenng 
is provided ( ETI Dec 831E71 162 

Cal 641620 Normally S73 50 

SPECIAL, $63.50 

VIDEO ENHANCER 
100's SOLD 
Like tone controls m a hi-fi amplifier. 
touch up the signal with this Video 
Enhancer (EA Oct EC) 83VE10 

Cat 683100 $39.50 

ZENER TESTER 
A simple low cost add-or for your 
multirneter This checks verses and 
reads ouf the eerier voltage directly 
on your rnuerneter It can also check 
LEDs and ordinary diodes 
(ETI May83) ETI 164 

Cal K41640 $11.95 

50 W AMPLIFIER 
MODULE ( ETI 480) 
Cat 644880 Normally $31 80 

SPECIAL, $21.95 
(Heatank optional extra) 

100 W AMPLIFIER 
MODULE ( ETI 480) 
Cat K44801 Normally 834 80 

SPECIAL, $28.95 
(Heatank optional extra) 

POWER SUPPLY TO SUIT 
Without transformer $22.95 

CRYSTAL MARKER 
GENERATOR FOR 
RECIEVER AND CRO 
CALIBRATION 
A simple but very useful pece of lest 
equipment for calibrating and 
aligning reoevers transceivers and 
oscilloscopes It is podaste, battery 
operated i  serpen)tine  pi build srve to bui 
(  

Cat K41570 $37.50 

FREQUENCY STANDARD 
Get the equrvelent of a rubidium 
frequency standard by draping a 
pate of wire over the back of your 
TV set" Behave it or not your humble 
television can provide an extremely 
stable and accurate reference 
frequency The wire acts as a 
transducer to pek up electromagnetic 
radiator from the back of the set 
Normally you would need to spend 
thousands of dollars to achieve 
accuracy beyorkf the parts per 
thousand" you expect from ordinary 
meters With this simple protect, an 
extremely accurate 1MHz signal can 
be derived for very little outlay 
(ETI 174 July 86) 

Cat K41 740 $24.95 

SUPERB VIFA/EA 
60-60 SPEAKER KIT! 

The Vita/EA 60i 60 loudspeaker kit 
has been designed to completely 
out perform any similarly doted 
speakers This is a 2.way design 
incorporating dnvers which give a 
deeper, more natural bass response 
and 19mrn soh-dome terra fluid 
cooled tweeters which provide clear. 
uncoloured sound reproduction 

These Vila dnvers are identical to the 
ones used in such line speakers as 
Mission, Rogers. Bang & Olufsen. 
Monitor Audio and Haybrook lust to 
name ', few Some of which cost well 
over $ I .000 a pair, 

The dividing network is of the highest 
quality and produce no inherent 
sound charactenstes of therm own, 
they simply act as passive devices 
which accurately distribute the 
frequency range between both 
drivers in each speaker 

The fully enclosed acoustic 
suspension cabinets are easily 
assembled All you need are normal 
household tools and a couple of 
hours and you've built yourself the 
finest pair of speakers in their class' 

019 TWEETER SPECIFICATIONS. 
Nominal Impedance: 8 ohms 
Frequency Range 2 5 - 20KHz 
Free Mr Resonance: 1.700Hz 
Sensitivity 1W at 1 rn: 8908 
Nominal Power: 80 Watts 

. 5.000Hz. 12c1ISM,C1) 
Voice Coll Diameter: 19mm 
Voice Coll Resistance: 62 ohms 
Moving Mass: 02 grams 
Weight: 0 281(g 
Cat CI0301 S38 

C20 WOOFER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 35 . 6.000Hz 
Resonance Frequency: 39Hz 
Sensitivity 1W at 1m: 9008 
Nominal Power: 50 Warts 

I2dElect) 
Voice Coll Diameter: 25rnm 
Voice Coll Resistance: 5 5 ohms 
Moving Mass: 15 grams 
Cal CI0327 S89 

Cat 686092 (speakers only) $379 

Cat K8609I (complete tut) $449 

Rod Irving Electronics 
MELBOURNE 48 A Beckett st 
Phone ( 03) 663 6151 

NORTHCOTE 425 High St 
Phone ( 03) 489 8866 
CLAYTON 56 Rennet Rd 
Phone ( 03) 543 7877 

MAIL ORDER 
Local Orders 103) 543 7877 
Interstate Orders (008) 33 5757 
All Inquiries ( 03) 54 3 7877 

CORRESPONDENCE 
P 0 Box 620 CLAYTON 3168 
Telex AA 151938 
Fax (03) 543 2648 

MAIL ORDER HOTLINE 
008 335757 
ITOU- FREE I 

(STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
INQUIRIES 

(03) 543 7877 
POSTAGE RATES 
S1 S9 99 
510 524 99 
$25 549 99 
$50 $99 99 
$100 5199 
$200 5499 
1.500 plus 

The above postage rates are for 
basic postage only Road Freight 
bulky and fragile items will be 
charged at different rates 

All sales tax exempt orden and 
wholesale Inquires to 
RITRONICS WHOLESALE 
56 Renner Rd. Clayton 
Ph (03)543 2166 (3 lineal 

rrors and unissons excepted 
op, PC' If . A i• ¿'e' treed 
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$2 00 
53 00 
$4 00 
55 00 
$7 50 
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$12 50 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS & INQUIRIES CALL (03) 543 7877. 



Stuart Corner is a former editor of C in C news, and a 
regular writer on computers and communications. 
This is the first in a series of articles. 

Communication News 
OSI 
The major companies in the 
Australian computer industry 
demonstrated a rare degree of 
co-operation last month with 
the launch of OSICOM, the 
Australian OSI community. 
OSICOM is an organisation 
dedicated to raising market 
awareness and confidence in 
OSI (the Open Systems Inter-
connection) as a practical solu-
tion to the problems of inter-
working between computer sys-
tems from different manufac-
turers. It also hopes to raise 
the level of OSI skills in Aus-
tralia and to encourage the 
development of OSI products 
in Australia. 

Full members of OSICOM 
are computer equipment sup-
pliers and suppliers of informa-
tion services. They undertake 
to make their equipment avail-
able to other members who 
wish to demonstrate that their 
products can interwork using 
OSI protocols. So, for exam-
ple, if a company with an IBM 
installation wanted to buy a 
Wang system to work with the 
IBM using OSI principles, IBM 
would give Wang access to a 
system set up specially to 
demonstrate OSI support. The 
full members of OSICOM ini-
tially are JN Almgren, CSIRO, 
Datacraft, DSata General, 
DEC, Fujitsu, Hewlett Pack-
ard, Honeywell, IBM, ICL, the 
National Protocol Support Cen-
tre, Nixdorf, OTC, Sun Micro-
systems, Tandem, Telecom, 
Wang, Unisys, Concurrent 
Computer BHA Computer and 
NCR. Users, standard organi-
sations, government bodies and 
academic institutions can par-
ticipate as associate members. 
OSICOM follows the lines of 

similar organisations which 
have been set up in other coun-
tries for some time, notably 
OSINET in the USA and Eu-
rosinet in Europe. However, 
OSICOM's membership is 
drawn from a much wider cross 
section of the world's major 
manufactuers. Unlike either 
OSINET or Eurosinet it is not 
dominated by European or US 
manufacturers and is the only 
one of the three with Japanese 
companies as member. It will 
therefore allow members to 
demonstrate compatibility with 
a wider range of systems than 
any other country and so 
should help to create a favour-
able climate in Australia for 
the development of OSI prod-
ucts. 

OSI is an internationally 
agreed design template for in-
formation technology de-
veloped by the International 
Standards Organisation. It is 
based on a layered or hierar-
chial structure divided into 
seven layers covering basic 
physical and electrical specifica-
tions for interconnection at the 
lower layers to the specification 
necessary for communication 
between different application 
programs in the upper layers. 
ISO work in developing OSI is 
closely paralleled by work 
being performed by the 
CCITT. So, for example, the 
CCITT's X.400 standard for in-
terworking between different 
electronic mail services is the 
exact equivalent of the ISO 
Message Handling System 
MHS which relates to the 
upper four layers in the OSI 
model. 

The first practical manifesta-
tion of the benefits of OSI pro-

duced by OSICOM was a 
demonstration of message ex-
change between computer sys-
tems from 12 OSICOM mem-
bers using the X.400 protocol. 
Another aspect of OSI in 

which Australia lags well be-
hind other nations is the incor-
poration of conformance to 
OSI standards as a requirement 
in all purchasing proposals put 
out by government depart-
ments. The US, UK and the 
European community have all 
put in place Government OSI 
Profiles (GOSIPs). The aim is 
to facilitate procurement and 
acceptance testing of communi-
cations based products by gov-
ernment departments, to en-
sure that departmental systems 
obtained from different sources 
can interwork and to provide a 
clear specification to manufac-
turers on which to base strate-
gic product development. 
The UK's GOSIP paper con-

tends that a narrow profile of 
OSU standards is necessary be-
cause "base standards de-
veloped by international stan-
dreds bodies are by definition 
very broad in scope and sphere 
of application and thus not on 
their own sufficiently precise to 
achieve these objectives." 

In Australia the Standards 
Association and the National 
Protocol Support Centre have 
made recommendations and 
approaches to government on 
the adoption of similar proce-
dures in Australia, but there 
has been little further progress 
to date. 

MY Standards 
The quadrennail plenary of the 
major international standards 
organisation the International 

Telephone and Telegraph Con-
sultative Committee (CCITT) 
will be held in Melbourne this 
November. Apart from rubber 
stamping the decisions on tech-
nical telecommunications stand-
ards made by its various Study 
Groups over the previous four 
years, one of the major items 
on the agenda will be the es-
tablishment of priorities for 

, study and standardisation over 
the next four-year period. 
Standards for the Broadband 
Integrated Services Digital Net-
work (ISDN) are certain to be 
high on the list following fail-
ures by recent CCITT study 
group meetings to reach agree-
ment on essential broadband 
standards. 
ISDN networks will be intro-

duced by all major telecom-
munications carriers, including 
Telecom Australia, in the next 
few years. They will offer sub-
scribers access to switched digi-
tal links at 64 kilobits per sec-
ond making possible a whole 
range of new services. This 
ISDN network is the culmina-
tion of several years of standar-
disation work by the CCITT. 
But telecommunications admin-
istrators around the world arc 
already predicting that 64 kilo-
bits will not be enough for new 
applications, and arc experi-
menting with services offering 
multimegabit bandwidths. They 
are clamouring for standards 
for fear that eagerness to im-
plement systems in the absence 
of such standards will lead to a 
proliferation of different and 
incompatible technologies. 
The key application driving 

the push to broadband is high 
definition television. Standards 
for this are also in the melting 
pot, but it is anticipated that 
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Communication News 

bandwidths of about 600 mega-
bits per second will be needed 
to carry a digitised HDTV sig-
nal. 
A study group meeting in 

Geneva failed to accept pro-
posed standards for the user in-
terface to the broadband ISDN 
network (UNI) and for the net-
work node interface within the 
broadband ISDN (NNI). These 
were based on a synchronism 
digital developed from the US 
Synchronous Optical Network 
protocol (SONET). 

Peter Darling. Telecom's 
senior engineer forward net-
work plans and Australian co-
ordinator for the CCITT study 
group working on ISDN said 
that "People in the know 
thought that the chances of 
SONET being accepted for the 
user network interface were 
quite small. The big push was 
for it to become the standard 
for the NNI. The Europeans 
found some objections to that, 
but at a pre-meeting in Tokyo 
before the Seoul meeting (in 
January) a compromise was 
worked out and that was ac-
cepted by the Seoul meeting. 
There is now an agreement for 
a new synchronous digital hier-
archy that will incorporate the 
SONET proposals but also 
have options to allow the Euro-
peans to fit in. Effectively 
there is now a standard for the 
network, but it still has to be 
passed by the Study Group 
meeting in June and then by 
the Melbourne Plenary." 

The user network interface, 
however, is still wide open and 
will be a major topic for study 
during the next four-year peri-
od. Commenting on overseas 
reports that the failure of the 
Geneva meeting to accept 
SONET for the UNI had been 
a major setback to the evolu-
tion of broadband standards, 
Darling said " I think that is an 
exaggeration, The Americans 
had built up a full head of 
steam and expected to take the 
world by 'storm. But it takes 
time to get these things 
through. For the broadband 
network it is still early days 
and a lot of work has to be 
done." he said there was now 
broad agreement that the 
broadband networks of the fu-
ture would use fast packet 
switching. 

Tam* the Tyrant 
No, it is not a study about the 
overthrow of some brutal dicta-
tor. The Tyrant in this case 
refers to the new well-known 
praise gained by historian 
Geoffrey Blainey for his book 
of the same name: 'Tyranny of 
Distance', subtitled: How Dis-
tance Shaped Australia's Histo-
ry. Taming the Tyrant is the 
title of another book, just pub-
lished, about how telecom-
munications conquered the gulf 
of distance-engendered isola-
tion which afflicted the Austra-
lian colonies. The heroes of its 
opening chapters are the vi-
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sionary entrepreneurs and engi-
neers who linked Australia to 
England by submarine tele-
graph cable over 100 years ago, 
at a time when the fastest mail 
service took almost two 
months. 

Starting with the primitive 
beginnings of early telegraph 
technologies, Taming the Ty-
rant traces the first 100 years of 
Australia's international com-
munication services from the 
first cable in 1872 to the era of 
satellites. Its author, Edgar 
Harcourt, has himself a long 
and deep involvement in that 
history. He joined the Over-
seas Telecommunications Com-
mission (OTC) in 1947 just 
after its formation, and served 
until his retirement in 1980 as 
Assistant General Manager. He 
was awarded an OBE in 1980 
for exceptional service to inter-
national telecommunications. 
Taming the Tyrant is less a 

history of technological pro-
gress than of the determination 
of those who saw the potential 
benefits of new technologies 
and who fought against estab-
lished monopolies, political in-
transigence and factional differ-
ences to make their dreams 
come true. Anyone familiar 
with the current debate of 
competition versus monopoly 
will, on Taming the Tyrant, 
quickly discover that there is 
noting new under the sun, that 
the same arguments have sur-
faced in the past, and the same 
battles been fought. 
For example, in the late 19th 

century the UK's Eastern Ex-
tension Cable Company en-
joyed a situation somewhat 
akin to that of Telecom today: 
a monopoly on the network. It 
owned all the submarine tele-
graph cables from Australia 
and attracted much the same 
criticism as Telecom does 
today: overcharging and poor 
service. The cry went up for a 
competing carrier. The com-
petitor this time was not pri-
vate enterprise but the state it-
self. In 1902, after 10 years of 
political maneouvering and 
against lobbying by the Eastern 
Extension Company, the Com-
monwealth Government in-
stalled its own cable across the 
Pacific. There was an immedi-

ate and substantial price drop 
for telegraph messages. 
Next came new technology to 

threaten the established order. 
Wireless telegraphy, pioneered 
by the Marconi company, was 
able to undercut the rates on 
the cables by significant 
amounts. After a period of 
competition, the British Gov-
ernment was forced to step in 
and regulate the industry in 
order to maintain a viable 
cable network throughout the 
Commonwealth in the interests 
of national security. 

Eventually, in 1946 both 
cable and wireless operations 
were nationlised under control 
of state-owned bodies in each 
member of the Common-
wealth. And so was born OTC. 
The political machinations 

which forged the structure of 
Australia's international com-
munications services today are 
revealed in great depth and 
richness by Harcourt's work 
and the key figures tower over 
these events: John Denison 
Pender — early cable magnate • 
and founder of the all-powerful 
Eastern Extension Company 
whose cables encircled the 
world with amazing rapidity in 
the last half of the 19th cen-
tury; Charles Todd who's vi-
sion of a telegraph link from 
England to Australia was rea-
lised in his extraordianry 
achievement — the construc-
tion of the overland telegraph 
line across the unexplored 
heart of Australia; Ernest Fisk 
patiently pioneering wireless 
communications to England 
from his home in Sydney; and 
Billy Hughes, the Australian 
Prime Minister who pushed for 
the wireless service, dreaming 
of the day when Common-
wealth prime ministers would 
be able to talk to each other by 
telephone. 
Taming the Tyrant is not 

bedtime reading. The plot is 
immensely complex and the 
players many. But it provides 
valuable lessons for anyone 
seeking to understand the 
forces which have shaped and 
still are shaping Australia's 
communications environment. 
Taming the Tyrant is pub-

lished by Allen and Unwin 
with sponsorship from OTC. • 
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This month Kilohertz Comment 
celebrates the achievements of three 
radio-pioneers 

Kilohertz Comment 
Morse, Hertz and Marconi 
each played a significant role in 
radio communications, and 
over the past few weeks anni-
versaries of their triumphs have 
been observed by radio organi-
sations. 

It was in January, 1838, that 
Samuel Morse first put his code 
into practice and, some 150 
years later, morse code is still 
used for various means of com-
munication. 
The main use of morse today 

is for ship-to-shore communica-
tion. The radio amateur is also 
required to be familiar with 
morse as it is tested in the offi-
cial examinations. 
Although many radio trans-

missions are today carried by 
voice, morse still provides an 
essential service and it is still 
universal for any distress calls 
to be sent in the code. 

Hertz Centennial 
The Centennial of Heinrich 
Rudolf Hertz has been cele-
brated this year. It was in 1888 
when Hertz carried out the 
very first transmission on elec-
tromagnetic waves. Radio 
Budapest Hungary has con-
tacted broadcasters and radio 
enthusiasts including the writer, 
for contributions to a series of 
special programmes to honour 
Hertz. These are being broad-
cast in the Thursday transmis-
sions. Already many well-
known voices have been heard 
in the programme. The series is 
to continue throughout the 
year. The broadcast is carried 
at 093OUTC from Radio Buda-
pest on 11910, 17710 and 177-
80 kHz. 

Marconi Anniversary 
Last year saw the 50th anniver-
sary of the death of one of the 

greatest scientists of all time — 
Guglielmo Marconi. 
Nowadays, we may switch on 

our radio receivers, insert a 
frequency, and can expect to 
receive signals from radio 
transmitters located thou-
sands of kilometres away. But 
at the end of the nineteenth 
century however, nobody knew 
anything about microwaves and 
radio signals. 
Marconi started his experi-

ments from his farm house near 
Bologna in 1885. It was with a 
big cry of joy that a farmer, 
Augusto Marchi, picked up the 
first radio signal in the history of 
radio communications, at a dis-
tance of two kilometres. It was 
the letter S', a letter which al-
ways reoccurs in Marconi's ex-
periments. 
Marconi later found financial 

support in Great Britain. In 
1897, from the grounds of the 
Royal Needles Hotel at Alum 
Bay, in the Isle of Wight, he 
began sending radio signals at a 
distance of around 50 miles. 

February 12, 1931, marks the 
last important event in the 
scientist's life, the inauguration 
of the Radio Vatican transmit-
ter he had been commissioned 
to erect. When he died in 
Rome. July 20, 1937, all the 
radios around the world kept 
silent for a few moments. 

Kilohertz Comment 
BRAZIL: Radio Deutsche 
WeIle transmissions arc being 
relayed by Radio Braz, in Bar-
zil 2300-005OUTC on 6145 and 
15186 kHz in Spanish, 0100-
0300 on 6075 and 9545 in 
German. 
CANADA: Radio Canada In-
ternational is now sending pro-
grammes by satellite to be re-
layed by the Radio Japan 

transmitters at Yamata for re-
ception in the South Pacific. 
Frequency changes were re-
cently made and the broadcast 
is now 1200-123OUTC on 
15385, 17710 kHz and 2200-
2230 on 11705 kHz. Radio 
Canada continues to use 5960 
and 9755 kHz for its broadcasts 
up to 030OUTC for our after-
noon reception. 

CHINA: Radio Beijing broad-
casts are now relayed by the 
Spanish Foreign Radio Madrid 
on 9690 kHz from 0500-
055OUTC. According to an an-
nouncement there are three 
other broadcasts to North 
America and they are at 1100 
on 9665 kHz, at 1200 on 7335, 
9635, 9665, 11715, and 15130 
with the last two frequencies 
via Mali; 0000 on 9665, 9770 
and 11715, with the last two 
frequencies via Mali. In the re-
verse case Swiss Radio Interna-
tional is relaying Radio Beijing 
programmes to Europe while 
Swiss Radio and Spanish For-
eign Radio programmes are re-
broadcast from Beijing for lis-
teners in Asia and the Pacific. 

GABON: The Adventist World 
Radio, Africa, is now using the 
frequency of 9625 kHz for 
broadcasts in French 1700-
180OUTC while English is 
broadcast on Sundays 1200-
1300 on 17890 kHz. 

MONGOLIA: Radio Ulan 
Bator broadcasts in English to 
Oceania 0905-0940 on 9615, 
12015 Monday-Saturday; also 
on 1200-1235, 1445-1520 on 
9615, 12015; 1940-2015 on 
9645. 11870. 

NEDERLAND: Radio Neder-
land from March 27 made the 
following frequency changes: 
1030-1125 9685 is to replace 
9650; 1430-1525 there will be 
three new frequencies 11740, 

15560 and 175751 Hz; 1830-
1925, 9540 replaces 15175; 
2030-2125 9715 is replaced by 
11740 and 15560 is added. All 
these are for English broad-
casts. 
SYRIA: Damascus has been 
heard with English news at 
2010 followed by Press Review 
at 2025. The balance of the 
programme is Arabic music, 
with the station closing at 2105. 
USA: The Voice of America 
following an extensive survey 
in the South Pacific has 
brought forward its transmis-
sion to this area and now opens 
at 100OUTC. Three frequencies 
are in use: 5985 from Delano 
California and 15160, 15425 
from a relay base in the Philip-
pines. At 1100 the normal 
transmission is heard with addi-
tional frequencies of 6110, 
7230, 9760 and 11715 kHz. 
A new station using 100kW 

with the call WWCR (World 
Wide Christian Radio) will 
commence testing at the end of 
May and the address is Radio 
WWCR, C/o 3314 West End 
Avenue, Nashville, Tennessee 
37203. USA. 

This item was contributed by 
Arthur Cushen, 212 Earn 
Street, Invercargill, New Zea-
land, who would be pleased to 
supply additional information 
on medium and shortwave lis-
tening. All times are quoted in 
UTC (GMT) which is 10 hours 
behind Australian Eastern 
Standard Time. 
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Paul Budde reports on 
the local and international 
position of Videotex services 

Videotex News 
Multi-use Financial 
Kiosk 
Formic Videotex (Canada) has 
installed a multi-user public ac-
cess kiosk in a Montreal office 
building with several indepen-
dent financial organisations, in-
cluding a bank, brokerage. 
realty/mortgage company and 
an insurance company. Infor-
mation from each organisation 
appears on two touchscreen 
terminals in the building lobby; 
the kiosk also contains four 26" 
monitors — all of which are 
connected to a Sony videodisc 
player and videotex decoders. 
The entire system is con-

trolled from an IBM AT micro-
computer located in a remote 
office. Employees can update 
material, including the addition 
of daily "crawls" of timely in-
formation such as new rates. 
The system runs on formic's 
Multidec software and uses a 
single Formic 8-port serial 
card. The financially oriented 
kiosk fits into the company's 
strategy to position itself as a 
software/system provider for 
videotex operations serving one 
to ten users, such as office 
buildings or trade shows. 

Front Page News on 
Via tel 
Cable Shop, firmly established 
as one of the top commercial 
services on Viatcl, has under-
gone a major restructuring of 
its news service. On page 34567 
the major current affairs and 
business-, office- and home-
automation headlines are up-
dated throughout the day. 
The categories cover most 

items: finance, investments, 
medical, education, sport, 
weather, electronics, teleshop-
ping, specials. reports. 
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It also includes the news of 
the 100 service providers who 
have their own data base in 
Cable Shop. All news sections 
are open for advertising. Spon-
sorships with linkages are lead-
ing to more information from 
the organisations concerned. 

OAG (Official Airline 
Guide) 
The Official Airline Guide, a 
US data base on international 
airline schedules, is working on 
an audiotext system. The user 
only has to give details of the 
destination and the system will 
give him/her all the required 
information through the tele-
phone. 
OAG is not the first one in 

this field. Dun & Broadstreet 
started DunsVoice and last 
year received 2 million accesses 
from its 50,000 users. 

Get Me To The 
Church "Online" — 
US 
Personal computer enthusiasts 
have found a new way to use 
their machines to make friends, 
at any time of the day or night. 
Subscribers to the CompuServe 
Information Service can log on 
to the CB Simulator and con-
verse electronically with others 
via "live" online messages. 
Many people find the CB 

Simulator an enjoyable and fas-
cinating way to communicate, 
as well as being a welcome 
change from the usual forms of 
social interaction, where so 
much depends on physical ap-
pearance and superficial man-
nerisms. CB has spawned 
countless close friendships and 
even a few marriages. 

For those who want to en-

gage in private conversation, 
CB Simulator offers a special 
"Talk" mode. Once the discus-
sion is over, they can rejoin the 
continuing conversations on the 
same channel they were using 
previously. 
One of the newest CB fea-

tures is the online photo. Com-
puServe will now digitize the 
photographs it receives from 
CB users who want their like-
ness available for online dis-
play. To see the online pic-
tures, a subscriber must have a 
computer with high-resolution 
graphics capability and a soft-
ware package to translate the 
data. 

Maynelaw, 
Australia's First 
Electronic Land 
Inquiry Service 
It is now possible to prepare 
one inquiry or a full set in 
minutes, using either office 
word processing system, per-
sonal computers or a computer 
terminal. Information is keyed 
in online to the Maynelaw 
Land Inquiry Service. After 
checking the information is 
sent electronically to Maynelaw 
where the completed forms are 
printed out. Courier delivery to 
departments and authorities en-
sures a fast turnaround. 
Duty stamps and cheques arc 

eliminated. Maynelaw pays all 
fees and charges and these are 
displayed on-line and itemised 
in a monthly account. 

European Standard 
for Telebanking 
Within 10 years, Europe will 
have 80 million smartcards and 
400,000 ATMs. In order to 
handle all this financial traffic. 

the European Commission 
wants to set guidelines to pre-
vent incompatibility. Also on-
line (videotex) banking services 
will be included in this Euro-
pean plan. Both national and 
private networks will be af-
fected by the new guidelines. 

US Institutions 
Launch Telebanking 
Seven US financial institutions, 
that are part of the MAC net-
work automated teller machine 
system, will introduce "MAC 
Home and Business Banking". 
The initial offering will involve 
a joint marketing deal with 
Source Telecomputing Corp, 
making the Source on-line in-
formation service available to 
telebanking customers at 
preferential rates. Philadelphia 
National Bank, which is a lead-
ing bank in the MAC network, 
is coordinating the telebanking 
project. Telebanking software 
is based on Manufacturers 
Hanover Trust (MHT) Corpo-
ration's "Excel", which has 
been adapted for the MAC ser-
vice. MHT has licensed the 
telebanking software to MAC. 

On-line Market Fails 
On-line publishers arc still suf-
fering from their scientific 
background and fail to properly 
market their services. Back in 
the 70s they were the first to 
offer on-line information ser-
vices, at that stage only aimed 
at scientific users. In the 80s 
most of these databases broad-
ened their markets notably to 
the business users. Here, they 
find themselves in competition 
with other more commercial 
database operators, including 
the videotex marketeers. 
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The major obstacles in the 
on-line publisher are: 
• lack of standardised termi-

nals; 
• need for computer knowl-
edge at end user lead; 

• lack of proper database lay-
out and search structures. 

Videotex links for NZ 
Property 
A videotex link will give users 
of information from the Valua-
tion Department in New Zea-
land a fast and direct access 
into 1,200,000 properties held 
on the department's database. 
This new videotex coverage 
will be available for dedicated 
screen users such as loan com-
panies and real estate agents. It 
will give these users a complete 
coverage of the main details of 
the property under scrutiny, 
such as the composition of the 
roof and walls and many other 
structural details. Details of the 
land area and classification will 
also be presented. Significantly, 
the million-plus properties cov-
ered by the database include 
residential, commercial, rural 
and industrial. 

Home Banking 
Trends 
Small business telebanking is 
the hottest segment of the in-
dustry and is seen as a key step 
in the development of the tele-
banking market. However, 
banks promoting telebanking 
still believe the big payoff will 
be in retail/personal accounts. 

Institutions offering telebank-
ing are concentrating on re-
cruiting users from among cur-
rent bank customers who have 
a PC; another tactic is to ad-
vertise in regional PC publica-
tions to target PC users who 

have accounts at the bank. 
There is renewed interest in 

audiotex-type services. Unlike 
telephone bill payer services of 
the late 1970s, today's focus is 
on information-oriented sys-
tems (self-service ways to check 
account balances) 

New Bildschirmtext 
Marketing 
The German public videotex 
service 'Bildschirmtext', similar 
to Telecom's Viatel service, is 
changing its marketing strategy. 
Up until now it promoted Bild-
schirmtext as an extension of 
the TV. The strategy now is to 
market Bildschirmtext as an 
application on an intelligent 
terminal. The new campaign is 
aimed at getting two million 
Bildschirmtext users by 1990. 
Previous market projections 

made in 1981/82 predicted one 
million terminals by 1986. 
There are now 60,000 terminals 
connected to Bildschirmtext. 
Recently, Bundespost increased 
the charges to the service 
providers. As a result the num-
ber of service providers 
dropped 10% and the number 
of frames in use by these ser-
vice providers dropped 25%. 

US Bank Looks at 
Telecommunications 
Chase Manhattan Bank is con-
sidering possible relationships 
with telephone companies, with 
an eye to offering its telebank-
ing as part of the enhanced ser-
vices packages telephone com-
panies will develop if barriers 
are lifted. The bank admits it is 
seeking alternative distribution 
sources for telebanking, includ-
ing the possibility that a service 
could be resold by regional 
telephone operating companies. 

Chase, which has also taken 
advantage of recent relaxation 
of interstate US banking re-
strictions, has bought financial 
institutions in several States in 
the US and could roll out its 
Spectrum or Chase Bank by 
TV through its new subsidi-
aries. 

ABC—UK: Free 
Tandata Sets 
As a result of what is believed 
to be the first instance of an in-
formation provider in the travel 
industry taking the decision to 
give away videotex units to 
subscribers, Tandata Marketing 
has received an initial order for 
150 of its TD1400 videotex ter-
minals from ABC Electronic — 
publishers of a comprehensive 
videotex information system on 
international travel services. 
The terminals, which will be 

specially badged for ABC, will 
be provided free of charge to 
new customers taking out a 
two-year subscription to ABC's 
Schedules and fares databases. 

British Library on 
Prestel 
When Prestel was first 
launched in the UK it was seen 
as an ideal medium for publi-
cising the British Library's 
products and services. Accord-
ingly, the Library became one 
of Prestel's first information 
providers, taking part in the 
Market Test Service which 
began in 1978 and had a sub-
stantial database on the system 
in time for the public launch in 
1979. The database was re-de-
signed and re-launched in 1983 
and has proven to be very 
popular. Many Prestel users 
who were previously unaware 
of the existence of the British 

Library, have become enthusi-
astic Library users as a result 
of reading about its services on 
the Prestel database. 

Cellular Radio and 
Videotex 
There has been much specula-
tion about the development of 
data transmission capabilities 
via the cellular networks. Reli-
able, high quality transmission 
of hard copy data using cellular 
equipment is now becoming a 
reality from Air Call in the 
UK. The company will supply 
the Vodata cellular modems for 
data transmission and will also 
provide the original cellular 
equipment, computer terminal, 
printer and installation. 

Air Call will provide its own 
data gateways in the UK to en-
able mobile customers to access 
public and private data net-
works such as videotex, telex 
and electronic mail. 

Recently, Telecom Australia 
also showed a prototype of its 
cellular radio-videotex link at 
an industry meeting in Sydney. 

Teleshopping 
Booming in the US 
Not videotex but cable TV has 
proven to be the key to success 
in teleshopping. Teleshopping 
turnover in the US grew from 
US$20 million in 1985 to 
US$400 million in 1986. The 
largest service, Home Shopping 
Network ( HSN), booked US$3 
million a day last December. 

1-ISN is available to 10 mil-
lion viewers in 26 states in the 
US. Recently, HSN got compe-
tition from a new company 
called Cable Volume Network, 
in which 18 cable operators and 
NuMedia joined forces. 
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WORLD EXPO 88 
World Expo 88 has entered its first month. 51 countries and 
an assortment of corporations will woo an estimated eight 
million people with the role technology has to play in our lives. 

Mary Rennie 

W orld Expo 88 looks set to be an 
extravaganza. Opening on April 
30 at an estimated cost of $600 

million, it will throw together 51 partici-
pating countries, each of which has spent 
between $ 1 million and $25 million to 
show some unique side of their country. 
Want to visit a Nepalese temple? Ski a 40-
metre snow-covered Swiss slope? Float 
above an Kenyan Wildlife Park in a hot 

air balloon? 
Not only that. More than 80 corpora-

tions have committed $ 120 million as ex-
hibitors, sponsors or suppliers to the 
event. Parades and performers will wander 
the thoroughfares and a 2.3 km monorail 
will wend its way around the 40 ha site on 
the south bank of the Brisbane River, just 
across the river from the city centre. 
A lot of money has been invested in 

Expo 88, and organisers are more than 
pleased with ticket sales and general inter-
est in the event. According to the Expo 88 
publicity, by the first three months of sale, 
six times the original target of passes to 
the Expo had been sold. A recent state-
ment by the Expo General Manager said 
seven million of the expected 7.8 million 
visits are already accounted for. Original-
ly, 30 countries were expected to exhibit 
at Expo 88, but that estimate has been ex-
ceeded to 51 countries at the latest count. 
That, indeed, sounds like an unqualified 
success, especially gratifying as the Expo 
is a self-funded event. It is expected to re-
coup expenses through ticket sales, pavil-
ion rentals, corporate sponsorship and re-
sale of the site after the event. 
World expositions have a history that 
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date back to 1851 when the first one was 
held in London at the Crystal Palace. 
Twenty-five countries participated. Since 
then they have been held at various inter-
vals throughout the western world, includ-
ing three times in Australia, in 1879 in 
Sydney, and in 1880 and 1888 in Mel-
bourne. Expos have always had an at-
tached theme. For the 1851 London Expo 
the theme was "Telegraphs and Sewing 
Machines". The 1888 Expo in Melbourne 
was suitably entitled "Centennial Interna-
tional Exhibition". The 1988 Expo in Bris-
bane is billed as a Bicentennial event but 
it has another theme: " Leisure in the Age 
of Technology. 

Meandering Through the 
Pavilions 
This theme has been liberally interpreted 
by the exhibiting nations. In the pavilions 
one will find exhibitions illustrating how 
technology has increased our leisure time 
(and made it more expensive), how it has 
enhanced our leisure activities and pro-

The World Expo '88 site at Brisbane 

vided us with new ones, and at a different 
level, how it has enabled countries to 
mount exhibitions. In Germany's pavilion, 
for example, you will see images of tech-
nology in everyday German life, very 
much 20th century stuff. France, however, 
is sticking to the old but successful Euro-
pean theme of art. In the French pavilion 
you are presented with a series of im-
mense paintings of the great French in-
pressionists. In the Spanish pavilion art is 
again the typifying leisure theme. Here 
you can view Picasso but, as well as that, 
the pavilion also presents images of con-
temporary Spain. (One interesting exhibit 
from the past, however, is a collection of 
maritime charts of ancient Spanish sail-
ors.) In the USA pavilion the exhibitions 
depict the development of sport with some 
emphasis on sports technology. 
As you might expect, in the Japanese 

pavilion technology has a strong foothold. 
According to its publicity brochures, the 
pavilion's aim is to present leisure through 
the ages with Japan 200 years ago as a 
starting point. A detailed model of Tokyo 
in 1788 will be displayed accompanied by 
audio-visuals depicting leisure activities. 
You can see images of traders passing 
through the town and people playing chess 
on a park bench. The display uses a tech-
nique called "magic vision" which involves 
multi projectors and half mirrors set in the 
model to give a three dimensional effect 
of real people and moving vehicles. In 
representing present-day Japanese life- • 
styles, the display uses a grid of 21 multi 
screens, three of which are high definition 
screens, giving Australians a taste of the 
new high definition TV quality that is cur-
rently being phased into Japan. Through-
out the pavilion the traditional is mixed 
with present. Even traditional dances are 
presented by robots! And, of course, the 
future is suggested in a simulator in the 
shape of a dome into which people step to 
be transformed under water or into space. 
The Japanese have spent $25 million on 

this pavilion, and a further $9.8 million on 
a pavilion next door known as "Techno-
plaza Japan". As its title suggests, this is 
where they really let loose with technolo-
gy. Here the visitor will encounter an en-
chanted computerised forest populated by 
such grotesque creatures as dancing ele-
phants with parrot faces or lions with 
crocodile tails. Included also will be a dis-
play of the intriguing traditional art of 
"Mizugei" in which Japanese women 
make water appear from fans, swords and 
clothing. Television monitors show the 
culture of the people of the Saitama Pre-
fecture, Queensland's sister state in Japan. 
Among other amusements like computer 
games on high resolution monitors and 
light and sound shows, there will he a 

room set aside, fitted with a sensor-scan-
ning device, which will automatically ad-
vise people of their body temperature, 
blood pressure and height and weight. 
The Technoplaza is chiefly the work of 

Japanese corporations. But both Japanese 
and other corporations have their own in-
dividual pavilions. The Fujitsu pavilion is 
one to look out for, as is the IBM pavil-
ion. Centrepiece of the Fujitsu display is a 
spectacular, if condensed, journey into the 
five billion year history of the solar system 
using 3D film and computer graphics and 
large mainframe computers. The film 
simulates images of molecular fusion and 
the evolution of complex cellular struc-
tures, such as DNA. You can witness the 
appearance of fish, dinosaurs, birds and, 
of course, man. 
The Fujitsu pavilion is a prime example 

of how corporations are using Expo to sell 
their products by showing them to their 
best and most remarkable capacities. It 
places great emphasis on the technology 
side of the theme "Leisure in the Age of 
Technology", exploring the possibilities 
for new leisure and learning afforded by 
computerisation; in the words of Fujitsu 
Australia's George Ranucci "We want to 
take this opportunity to demonstrate to 
people how their day to day lives and lei-
sure are becoming increasingly dependent 
on computer and communications tech-
nology". 
The IBM philosophy is similar. The aim 

of their $3.8 million pavilion is for visitors 
"to become more familiar with computers 
and gain awareness of the possibilities for 
future technology". It may achieve this 
understanding but there is something 
about the spectacle of technology func-
tioning as a display for itself, that denies 
its utility and sets one marvelling at it, not 
about it. Visitors will see two spectacular 
audio visual theatres and an interactive 
computer park, that is, 30 IBM touch-
screens operating in conjunction with IBM 
Personal System/2 Model 30s and video-
discs to provide the user with information 
on Australian sport, events and nature. 
The first theatre, showing how technology 
is integral to daily living, uses 10 video 
beams, 20 videodisc players and 10 com-
puters to produce one composite image on 
a large ( I() m X 2.5 m) screen. The screen 
appears as a large mirror, mixing reflec-
tions with projected images of the latest 
technology. The second theatre presents a 
journey through time, starting with the ar-
rival of a convict and ending in the pre-
sent to illustrate how technology has in-
creased our leisure time. This display 
again uses videodiscs controlled by com-
puter. 
At Expo 88 the use of the videodisc is 

mere commonplace. Audio and visual ef-
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World Expo 88 

fects using lasers, special projection tech-
niques, computers and multiscreens to 
evoke scenes and shades of the exhibiting 
nation arc the norm. 
The Australian pavilion features two 

theaters. the Rainbow Serpent Theatre 
and the Rainbow Sphere Theatre which 
use these familiar video devices but goes 
beyond the three dimensional to the what 
its deviser calls the fourth dimension. 
The Rainbow Serpent Theatre has been 

constructed to tell the Aboriginal legend 
of the Rainbow Serpent as an old Aborigi-
nal cave-dweller would have, peering out 
from the cave into the distant world be-
yond while the eerie Dreamtimc world is 
evoked. This theatre of effects is based on 
optical dimension expansion, that is. it 
stretches perspective to the extent that 
complete infinity in achieved within the 

confines of the theatre building. Full co-
lour images, similar to holograms, but of 
far finer resolution and with complete mo-
tion continuity. are suspended in an in-
finity plane. At the same time coloured, 
yet transparent. "ghost" images arc sus-
pended in the middle ground of the cave 
setting. 
A live actor performs a matched routine 

with the synchronised visual illusions con-
trolled by a cue track played to him on a 
fold-back speaker system. Eighteen com-
puters lock the systems together (as well 
as control theatre doors, houselights and 
crowd control procedures). All effects arc 
cued by the master clock and the entire 
system is operated by the actor who 
pushes a button at his start position. The 
performance lasts eight and a half minutes 
with a synch-tolerance of 1/30 second. 

The Rainbow Sphere Theatre offers an-
other visual feast; a gigantic illuminated 
ball suspended in black limbo. Behind this 
display is a complex six-way video-driven 
kaleidoscope. It uses six video projectors 
of special high density. 
The two theaters and other displays in-

cluding a personality-endowed robot which 
greets visitors and divulges information 
about the pavilion, were devised by Mike 
Browning of Fourth Dimension Concepts, 
Melbourne, which was contracted to pro-
vide the visual effects. According to 
Browning the Rainbow Serpent Theatre is 
a completely new system and an entirely 
Australian invention. 
Outside the main performance, the visi-

tor can pour over various notable Austra-
lian inventions including a solar-powered 
car built by a group of South Australian 
students and meet Blue the aforemen-
tioned robot. 

Elsewhere 
While Expo 88 functions ultimately to in-
duct nations into each other's cultures and 
products, and familiarises the individual 
with ways of life, the organisers are keen 
to make it also a spectacle and a pleasure. 
If you don't find the buskers and parades 
to your taste, the laser light show might 
be the thing to spark you up. Four loca-
tions at the Expo have been set aside, the 
amphitheatre, the piazza, the Riverstage 
and the Performing Arts Complex as well 
as an on-site laser programming studio for 
these visual (and aural) spectacles. Effects 
will include swirling, slowing clouds, com-
puter graphics and animated sequences. A 
laser billboard at the Performing Arts 
Complex will relay messages including 
time and temperature and upcoming 
events. It also presents images as complex 
as a flower or car or portraits. The tech-
nology involves using a computer (Apple 
Macintosh or IBM-PC) in conjunction 
with a synthesiser and special scanners. 
Input animation is digitised and generated 
as Cartesian co-ordinates using a bit-pad 
and computer to store for reconstruction 
by the lasers and scanners. The scanners 
arc motorised mirrors which move along 
one axis. Producer Laurie Plainer explains 
the scanners thus: "One scanner is vibrat-
ing and when the beam of light hits it, it 
moves back and forth along the horizontal 
line. If you then bounce that beam of light 
across another mirror traveling in the op-
posite direction, you then have the beam 
of light moving in the vertical direction. If 
the scanner is moving fast enough it looks 
life a vertical line. If you keep the fre-
quencies high. you have both a vertical 
and horizontal line being described by two 
scanners. The sum of the two frequencies 
will create a circle". Changing the frc-
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quencies changes the patterns of light. 

Behind the Scenes 
Behind the displays, pavilions and admin-
istration there is, as you'd expect, a com-
puter system. Expo 88 uses an IBM 
System/38 computer to link all participants 
with Expo offices in a local area network. 
The computer installation is one of the 
most extensive installations of its kind, 
with 26 kilometres of underground cabling 
linking the over 220 IBM PCs, XTs, ATs 
and Personal System/2s, printers and ter-
minals. 
The network will support a population 

of over 600 people of differing national-
ities involved in the Expo, and it provides 
them with a number of applications from 
scheduling performances in the 65,000 
time slots over the six month period to 
providing electronic mail facilities for the 
international and corporate exhibitors. In 
fact, the system is used in four main areas: 
for the head office database, public dis-
plays, entertainment scheduling, and tick-
eting. 
But the communications system at Expo 

has not been designed with only partici-
pants in mind. There are a number of net-
works that make the visitor's trip a little 
smoother. While IBM has supplied equip-

ment for the adminstration and running of 
Expo, the organisers have tried to keep 
the public interactive systems independent 
from the main network, with separate ca-
bling and different equipment. One exam-
ple, devised by Expo's Technology Unit 
Director, Ken Pope, for handling lost chil-
dren is a world first. The system, "Los-
tots", is based on one pioneered in the US 
by Datapoint Corp for use in juvenile 
courts to allow children to give evidence 
from outside a courtroom. Pope adapted 
the video, voice and data communications 
system to provide five intereactive work-
stations throughout the site through which 
parents and children can communicate. 
The system uses Datapoint Minx worksta-
tions consisting of a high resolution colour 
monitor with built-in video camera, full 
duplex speaker and microphone. Com-
munications between workstations are ser-
viced through a cluster controller. In the 
video communications mode, which will 
be used at Expo, the workstation operates 
on a hands-free basis. The video image is 
switched by voice activation to show the 
speaker in a multi-way conference. Al-
though the system can operate via radio 
and microwave it is networked using coax-
ial cable. 
Another interactive system is Expo Info, 

developed in partnership with Telecom. 
This videotex system consists of eight in-
formation kiosks located throughout the 
Expo site, equipped with seven Sony 
touchscreen displays and audio facilities 
working in conjunction with videodiscs, 
and controlling computer to provide infor-
mation about Expo facilities, pavilions, 
public transport, local events in Brisbane, 
etc. They do their bit for tourism too with 
20 second video clips advertising any se-
lected exhibiting country, and they cater 
particularly for the Japanese tourist here. 
All information is in Japanese and Eng-
lish. According to Expo officials, even be-
fore Expo started 100,000 tickets had al-
ready been booked by Japanese visitors 
and 200,000 are expected. 
Now that Expo is near opening, interest in 

it which was initially very poor is creeping 
up on the nation. As a spectacle it is value 
for the tourist, a compact world of coun-
tries including the US, Soviet Union, 
Japan, countries from the Middle East, 
Europe, Asia and The Pacific. As a 
money spinner it is a bonus for Queens-
land's tourist industry and a good short-
term employment project. For the exhibit-
ing nations perhaps it's too early to tell 
what Expo 88 will do for their tourism and 
business. • 
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AUSTRALIA'S 
NUMBER ONE SKY 
WATCHER 
Vic Barker of Gorokan on the Central Coast of New South Wales is a 
keen sky watcher, although he's only interested in man-made 'stars'... 
ones that relay electronic impulses back to earth. He has been receiving 
signals from orbiting transponders since before Aussat was a gleam in a 
designer's eye. 

Thomas E. King 

V
c Barker's fascination with satellite 
TV reception began in 1968 when, 
accompanied by a home-made co-

lour monitor he arrived in Australia from 
his native England. The first Pacific Intelsat 
was switched on, and began relaying infor-
mation from the USA to Australia. He 
began a series of attempts to receive the 
trans-Pacific transmissions. His ongoing at-
tempts were unsuccessful until 1975 when, 
equipped with a Tunnel Diode Amplifier, 
and a 10 ft ex Telecom dish, he was able to 
view NTSC black and white pictures of a 
golf tournament. 

These efforts, 13 years ago, may well 
have made him the world's first private indi-
vidual to receive direct satellite broadcasts! 
In 1978, aided by a Low Noise Amplifier, of 
Canadian design he tuned into his first 
NTSC colour signals from Intelsat 4. 
Two years later, he was able to watch the 

colour broadcast feeds to Australia from the 
Olympic Games in Moscow. By then his 
homebrew receive station employed an in-
novative `threshhold extension technique'. 
Such a development, states Barker, "com-
prises an automatic IF tracking system 
vastly improving the signal to noise ratio. It 
gave me the equivalent of a 30 ft dish or a 
receiver with a 1 dB noise figure at 4 GHz." 

Gorizont 
Using extensive technical and design back-
ground to improve his state-of-the-art pri-
vate earth station, Barker now has much of 

Amateur radio helps Vic Barker, VK2BTV, keep 
in touch with other enthusiasts on the NSW 
Central Coast while satellite TV allows him to 
watch the world. 



Sports action as it's happening half way around the globe Is one 
advantage of a private earth station, 

the world at his fingertips. With careful 
alignment of a large dish and- accurate fine 
tuning of the down converter satellite re-
ceiver there's a slowly expanding horizon of 
satellites to choose from: two Russian satel-
lites, Gorizont 6 at 140°E and Gorizont 8 at 
90°E; Palapa B-2 from Indonesia; another 
Russian, Statsionar 15 at 128°E; Aussats 1, 
2 and 3 and the two international globe 
straddling giants, Intelsat 5 at 180°E and In-
telsat 4 AF at 174°E. "Much of the pro-
gramming on the Indonesian satellite," says 
Barker, "is of religious nature and not 
overly interesting for Westerners. Besides 
that, the signal level is low. A 25 ft dish is 
really needed in this part of Australia just to 
get a viewable picture." 

Programmes coming from the Russian 
satellites are entirely different. With the 
great emphasis that the Sovier Government 
places on culture, programming is quite 
varied with considerable music and dance. 
Lots of lengthy news programs are broad-
cast, and there is a strong patriotic slant to 
all Soviet programming. An occasional 
glimpse of the outside world is seen when 
either an old western movie, Australian ma-
terial, or a David Attenborough special is 
screened. Of course, it's all dubbed into 
Russian. 

"Technical standards are high," he says, 
"production is excellent even on the com-
mercials which highlight the virtues of lo-
cally-made stereos, motorbikes and sham-
poos. The area which needs improvement is 
editing." 
The Russian satellites provide continual 

coverage of Programs 1 and 2 from Mos-
cow. An added bonus is that Radio Myak, 

the national FM service, is available on a 
TV subcarrier. It's a good source of back-
ground music for the experimenter while 
he's involved in his two other interests: 
amateur radio and high performance cars. 

Intelsats 
The widest choice of English language pro-
gram material naturally comes off the Intel-
sats satellites which, between them, have 
footprints covering a third of the globe. Be-
cause Intelsat 4 is used for news transfers 
and specialised programs, it doesn't have 
the appeal of the 12 transponders of Intelsat 
5. This satellite is the one that carries links 
from the UK and various parts of the USA 
through the American CBS and NBC net-
works to the Australian 7 and 9 networks. 
An additional transponder serves as a TV 
feed for the Armed Forces Radio and Tele-
vision System (AFRTS), American sports 
such as baseball and football and highly 
popular regulars such as Johnny Carson's, 
"Tonight Show" are constantly broadcast. 
Transponders on Intelsat 5 are also used 

to electronically link New Zealand, Japan, 
the USA. Indonesia and Australia for the 
exchange of broadcast matter. For example, 
when a Japanese TV team toured Australia, 
they satellited hours of interviews and fea-
tures through Intelsat 5 back home for in-
clusion an evening variety show. In a differ-
ent direction the Japanese regularly use the 
same satellite between Tokyo and New 
York to feed daily Japanese language tele-
casts in the Big Apple. 

For a while New Zealand had a wider 
choice of electronic media outlets when pro-
gramming from the ABC was relayed 

through Intelsat. This stopped with Aussat's 
birth. There is an Aussat footprint, how-
ever, which can be now used for the relay of 
ABC or commercial services from Austra-
lia. This is somewhat of a paradox as New 
Zealand does not, as yet, have its own satel-
lite link between the north and south is-
lands. 

Such a plethora of satellite services allows 
a 24 hour view of the world, as various links 
are in place throughout the day or night. 
One can see events in their entirety as they 
happen without commercial interruption. 
For instance, in 1985 Barker watched his-
tory in the making as the funeral of Indira 
Gandhi progressed to its firey conclusion. 
Because of the distance involved several 
satellites were used to get the images from 
India to Australia. 

Barker briefly monitors the various avail-
able satellites every day. Only if there is an 
event of significance does he sit and watch 
the proceedings continuously. Satellite TV 
is a hobby requiring an immense amount of 
time, patience and a fair bit of money, even 
if the system is self-constructed. " It's not 
simply a matter of pointing the dish at the 
sky and expecting to see something at the 
first try," he said. Very careful adjustment 
is needed if impulses relayed from 
35,000 km overhead are to be transformed 
into watchable pictures. 
The first point in the private earth station 

is the dish, or to be exact, three dishes. He 
uses a 16 foot dish for the Indonesian and 
Russian satellites and a 12 foot one from 
Hills for Russia and the Intelsats. An 8 foot 
dish is reserved exclusively for reception of 
Aussat signals. 
"A package involving a dish, LNA and a 

satellite receiver can cost about $2500." 
This doesn't include the NTSC monitor. If 
someone starting out has a bit of extra cash 
they can invest $600 to $ 1000 in a multis-
tandard monitor which can decode any type 
of transmission. A video recorder or two 
doesn't go astray, and for ease of operation 
the whole satellite receiving station can be 
computer controlled. 

Even though he has employed all of the 
latest technology he still finds the hobby a 
challenge. It's a challenge that apparently 
no one else in Australia has taken up. While 
many isolated families in the Outback are 
using Aussat satellite broadcasts as their 
only access to the world around them this 
veteran experimenter finds there is no one 
else in the country to exchange ideas and in-
formation with about foreign satellite ser-
vices. Until others join in this most unusual 
aspect of DXing he'll remain as Australia's 
Number One Sky Watcher. 
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THE ILLAWARRA 
TECHNOLOGY CENTRE 
Approximately six months ago, a $5 million building came 
on-line to house the Illawarra Technology Centre. It's 
intended to promote Australian technology in an 
entrepreneurial way as never before. 

S
ituated at the bottom of the infa-
mous Mt Ousley in the grounds of 
the University of Wollongong is a 

modern, large, high security building, 
known as the Illawarra Technology Centre 
(ITC). Surrounded by trees, the building 
is all but invisible from the Princes High-
way that runs alongside. Opened in 
November 1987, it augments the smaller 
premises in Keira Street, Wollongong, 
used from the time the centre was first es-
tablished in 1984. 
And what, you may ask, is a technology 

centre and how did it all begin? 

To start with, consider the following 
problem. It demonstrates a typical situa-
tion faced by smaller companies with big 
ideas. 
Your company, located in a disused ga-

rage, has developed a system of ac motor 
control. You know the idea is a good one; 
there's even a prototype to prove it. Now 
imagine selling the product to a prospect 
who has driven to the garage, and who is 
trying to ignore the unlined walls, the 
leaky roof and the primitive surroundings. 
"Yes, it's just what we want," says the 
prospect, he really can't assimilate the 

Peter Phillips 

benefit of the product in the environment 
that has spawned it. Present the same 
product in a more sympathetic situation 
and things start to look up. It is, it seems, 
human nature to view the packaging first, 
then the product. 
Enter the Technology Centre, where 

presentation is paramount. 
The need for a Technology Centre in 

Wollongong that could support and help 
market technology has its origins with the 
University of Wollongong. The University, 
anxious to throw off the public perception 
of academia first, the rest second, is typi-
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cal of the trend of such institutions, where 
the need for a closer relationship with in-
dustry and commerce is now more a mat-
ter of survival than mere trendy rhetoric. 
And so, in 1984, funded under the Federal 
Government's 'Steel Regions Assistance 
Plan', the ITC was set up, pioneered by 
representatives from groups including the 
business community and the University of 
Wollongong. 
Under the same plan, a similar centre is 

also located at Newcastle University, and, 
depending on the eventual success of 
these, Australia may see more such 
centres set up to promote local talent that 
has previously had to either sell out to an 
overseas venture or try it alone. 
The ITC is a non-profit company 

formed by the University of Wollongong, 
but with separate State Government fund-
ing, making it essentially autonomous. Its 
aims are, simply, to promote technology, 
by providing services for companies who 
need an umbrella to get started. Essential-
ly, a company with technological products 
in mind can set up its operations within 
the centre, and use the many facilities and 
services provided. In return, the centre is 
guaranteed a 'slice of the action' when 
that company finally succeeds. The facili-
ties offered include workshops, offices, an 
area to show the product to visitors, and 
assistance in the areas of financial man-
agement and business planning. As well, 
services that include a receptionist, PABX 
system, fax machine, photocopier and all 
the usual requirements for a commercial 
enterprise are incorporated; used on a 
share basis by the various inhabitants of 
the centre. 
The centre targets its entrepreneurial ac-

tivities towards other Australian compa-
nies who normally buy their hi-tech prod-
ucts overseas. The definition of ' hi-tech' is 
rather loose, but if a computer is a part of 
the product, then it fits the bill. This 
means that software companies can avail 
themselves of the centre, as can others in-
volved in computer. 

The Building 
The modern, blue building that houses the 
ITC stands as an imposing monument, not 
to education, but to the marketing of tech-
nology. Here the various companies using 
the centre display their products in de-
signer surroundings complete with original 
oils and potted palms all set in a wide area 
with vaulted ceilings fitted with glass pa-
nelling. From this point myriad stairs and 
corridors lead to offices, a conference 
room, workshops and development areas. 
A sophisticated security system prevents 
casual entry to the development and work-
shop areas, providing protection for the. 
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The Illawarra Technology Centre 

projects under development. 
Each enterprise that occupies the centre 

has its own offices, but shares everything 
else provided by the centre. There is a 
workshop, fitted with metal working ma-
chinery that includes a lathe, milling ma-
chine, bench drills, etc, and a high ceiling 
area for development of heavy industrial 
technology. This latter area is connected 
both visually and electronically to another 
room intended to house the control elec-
tronics of the machinery under develop-
ment. Currently, a robotics system for 
welding is being researched, which itself is 
producing offshoots, including an all-Aus-
tralian PLC. There are only limited facili-
ties for electronic work, as the centre con-
centrates on design and the construction 
of prototypes only. Printed circuit board 
design is supported by a communal plot-
ter, computers and so on. 
A large development area is provided, 

shared by those companies developing 
hardware or the related software. Here 

the visitor is confronted by the typical 
chaos of any developmental area, com-
plete with drawing boards, workbenches, 
desks, and lots of computers. Almost 
every desk has its own Macintosh comput-
er, ranging from the oldest to the newest, 
some owned by the company, others by 
the centre. Naturally, this area is not on 
show; instead, a visitor would be shown to 
the manager's office, where samples of the 
product can be viewed or interviews held. 
In some cases, companies using the centre 
do so only for the office facilities, and un-
dertake their product development else-
where. If the company needs to hold a 
seminar, the conference area, complete 
with kitchen facilities, is available. Here 
seating and bench space are provided, al-
lowing product display to augment the 
seminar. In fact, everything needed to 
promote a product is available, giving visi-
tors an impression that Australia really 
does have something to offer in the field 
of 'hi-tech'. 

Various companies/organisations are 
currently using the centre, and some will 
move on when (and if), they finally make 
it. Of the 15 enterprises currently using 
the centre, some are affiliated directly to 
the ITC, which also supports activities 
being undertaken by the University. Staff 
and students of the University can, and 
do, become involved in the activities of 
the centre, but it is evident that the centre 
is not merely a facade that attracts extra 
funding for the sole benefit of the Univer-
sity of Wollongong. Things are happening, 
and the impact of these should start to fil-
ter through not only to Wollongong, but 
to all Australia. 

The following roundup of the activities 
being undertaken at the ITC is not corn-

plete, but should give some idea of the 
likely impact of this centre. 

TASC 
The Centre of Technology and Social 
Change (TASC) is a division of the ITC, 
and was one of the ideas being promoted 
by University staff before the ITC started. 
TASC has the objective of showing or-
ganisations how to cope with new tech-
nology. 
The idea of consultants in this field 

might seem familiar, but, it seems, such is 
not so. Most management consultants are 
concerned with personnel, technical con-
sultants with technology, and rarely do the 
twain meet. TASC offers, among other 
things, an integrated service that relates 
technology and its sociological impact on 
the employees. It also provides expertise 
in identifying technological opportunities 
and the assessment of the firm's infrastruc-
ture to get the most out of the opportuni-
ty. 

Typically, TASC is called on to identify, 
not problems with the system itself, but 
with the manner in which it is being used. 
It may be that entrenched procedures are 
preventing the system from operating in 
the most efficient way, a situation typical 
of many large government departments or 
private organisations. TASC would then 
evaluate the procedures, identify the prob-
lems and either solve them or advise the 
client where to go for help. 
As well TASC provides services and ad-

vice in the area of worker training in con-
junction with other groups, such the Trade 
Union Training Authority. Like any 'steel 
industry' city, Wollongong is heavily unio-
nised. The unions have opposed the intro-
duction of new technology on the grounds 
of creating unemployment. The current 
view of the union bosses, is that interna-
tional competitiveness must be achieved, 
and if technology is the way to do it then 
it must be supported. 
TASC is cited by some as being one of 

the success stories of the ITC, with its 
$750,000 annual income, and its contracts 
with the Commonwealth Government, all 
mainland State Governments, the CSIRO, 
BHP, Shell, UNESCO, OECD and so on. 
Certainly, TASC is not typical of the or-
ganisations housed within the centre, but 
its role in gaining the acceptance of tech-
nology is considered by some to be as im-
portant as the technology itself. 

AAPDA 
The Australasian Apple Programmers and 
Developers Association (AAPDA) is a 
group currently under sponsorship from 
Apple Inc. Under the auspices of Alan 
House, this organisation provides support 
to programmers of Apple computers. In 
the early days of the Apple, when the 

field was wide open, support from Apple 
was not really important. But with the re-
lease of the Apple IIGS, the new MAC, 
and other advanced products that are too 
complex to prevent individual effort from 
producing successful software, Apple Aus-
tralia decided to set up AAPDA. How-
ever, Apple itself didn't want the responsi-
bility of supporting prospective program-
mers. Rather it decided to sponsor an in-
dependent group that could act as a clear-
ing house for technical publications, re-
lated software and information. Estab-
lished in mid 1987, AAPDA has already 
held its first conference in the Technology 
Centre, and is now virtually financially in-
dependent. 

AAPDA is a typical example of how 
ITC has assisted a group that would other-
wise have faced many difficulties getting 
started. While Apple may possibly be ad-
vantaged by increased sales of its comput-
ers due to the availability of more soft-
ware, the main beneficiaries will be those 
individuals who, through the support of 
AAPDA, write successful software. And 
in the IBM world, some incentives are 
needed it seems. Furthermore, national 
goals will be satisfied if some members 
eventually write world-class software. To 
date, no export orders have been re-
ceived, but the groundwork is now in 
place for this to happen. According to Ap-
ple's Alan Bell, there is a growing de-
mand, worldwide, for GS software. 
AAPDA is already approaching finan-
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cial independence, but may choose to re-

main at the ITC, by paying, at commercial 
rates, for the services provided by the cen-
tre. There is no obligation for an organisa-
tion, when financially independent, to 
move' out, as ITC, like any company, likes 
some of its tenants to be able to pay their 
own way. 

Controllex Systems 
Controllex Systems is a firm dedicated to 
producing building automation systems. Its 
founder, Don Peterson, saw a need for an 
Australian-designed energy management 
system several years ago, and the resulting 
device, the CX1, using a 6502 microproc-
essor, is currently reducing the power bills 
of many commercial buildings. But like 
any first product, the CX1 is limited, and 
Controllex Systems is now developing the 
CX2 — a much enhanced version of its 
forerunner. The Technology Centre is 
ideal for tasks of this type, as the costs of 
RD for the CX2 are offset by ITC having 
available some of the equipment that 
would otherwise have had to be pur-
chased. 

Building automation systems, as op-
posed to energy management systems, 
offer not only control of lighting and tem-
perature within a large complex, but se-
curity, data logging and even evacuation 
procedures by way of voice synthesis. The 
CX2, according to Paul Owen, one of its 
designers, will offer many features that 
even imported versions lack. For example, 
it will not be based on a mainframe or 

minicomputer, but will use its own 68000 
processor, housed in its own dedicated en-
closure. The user interface will be 'user 
friendly' and input will be by way of an 
IBM-AT with a touch screen to enable 
anyone to operate it. Communication be-
tween processor units using on-board 
modems, linked via fibre optics, will allow 
units to be interconnected as required. 
Development of the system is on two 
fronts; hardware and software, and is well 
down the track. Already, visitors to the 
ITC can see the touch screen front end, 
and observe how the system will operate. 
When released, this system will be a 

serious challenger to the imported prod-
ucts, and will be one of maybe two other 
all-Australian versions of an increasingly 
popular device. Controllex Systems is cur-
rently the winner of three National Energy 
Management Awards given by the Federal 
Department of Resources and Energy, 
and has as its clients firms such as West-
field, David Jones, Pepsico, the CSIRO 
and so on. Controllex Systems intends to 
pursue the export market with the CX2, a 
unit which appears to be at the forefront 
of this technology. Perhaps it will become 
a world leader in the field — another ITC-
supported success story. 

And There's Lots More 
Space restrictions prevent a complete dos-
sier on the activities germinating within 
the ITC, but two more are deserving of 
mention in an electronics magazine. One 
of these is NEIS, (National Engineering 

Information Services) which is establishing 
a database that is currently aimed at the 
Metals Industry. Currently, with the sup-
port of BHP, a national 'shopping list' of 
every supplier of metal parts is being com-
piled, so that any interested party can ac-
cess it to find out who makes the very 
thing needed to complete a particular 
maintenance task. Using Viatel, the sys-
tem also allows electronic tendering, even 
electronic payment. According to the di-
rector, Dick Schneller, this system is 
unique in the world, and is guaranteed to 
reduce maintenance replacement parts 
costs by at least 40%. Its electronics coun-
terpart will include every firm in Australia 

. which supplies anything electronic, and 
the interactive capabilities of the database 
make it an innovation that will streamline 
ordering and tendering systems, with 
subsequent reductions in this type of cost 
overhead. 
And, just when you thought the nation 

couldn't stand another PLC, the ITC 
Development Group is about to release 
one, in June, according to its principal de-
signer Geoff Barton. The features, apart 
from being all-Australian (according to my 
sources, the only other one is presently 
being marketed by AWA) include small 
packaging with lots of I/O (24 in, 16 out) 
and the capability of being programmed 
(in full graphics) by any computer with 
VT100 terminal emulation mode. And it 
will include datalogging and PID (ana-
logue — proportional, integral and differ-
ential) control. This PLC will be marketed 
by Elec Tee of Melbourne, and resulted 
from a need for such a device during the 
research of the robotics system referred to 
earlier. 

The Future 
What started out as the Illawarra Tech-
nology Centre is becoming something far 
larger, according to executive officer 
Kathleen lacurto. Proof of this is the cur-
rent feasibility study being undertaken by 
Coopers & Lybrand to establish a Tech-
nology Park adjacent to the Lucas Heights 
Research Laboratories. The aim of this 
'park' is to provide a means of technology 
transfer through the entrepreneurial activi-
ties of ITC from ANSTO (Australian Nu-
clear Science and Tecnology Organisation) 
and others who avail themselves of the fa-
cilities. 
A lot of great ideas are under develop-

ment. The task is to sell them to others, 
both here and overseas. The ITC building 
at Wollongong is already full, but the re-
cent purchase of the Fairy Meadow Mi-
grant Centre will accommodate more 
"tenants" who need nurturing to reach full 
potential. There is a lot happening it 
seems, and the future looks even brighter 
for the small groups with high-tech ideas.• 
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Electronics has changed the face of modern astronomy. 

THE REVOLUTION 
IN OPTICAL 
ASTRONOMY 
Such has been the modern transfor-

mation in optical astronomy that 
today's students learn none of the 

old skills, but cut their teeth on the key-
boards of big computers and in labora-
tories bristling with modern electronics. 
This may seem no more than the steady 
march of progress we see in all walks of 
life, but to the professional astronomer it 

has been much more. In fact it is a revolu-
tion in optical astronomy as far-reaching 
as its predecessor in 1609 when the astro-
nomical telescope was born. 

The Electronic Revolution 
This revolution can be dated precisely. In 
1972 two men independently introduced 
the first sophisticated electronic detectors 

David Allen 

to astronomy. Joe Wampler, working at 
the Lick Observatory in California, de-
vised the Image Dissector Scanner, the 
IDS. Simultaneously in the UK, Alec 
Boksenberg, of University College Lon-
don, gave first light to the Image Photon 
Counting System, or IPCS. Both types of 
detectors remain, to this day, the mainstay 
of many observatories. At the Anglo-Aus-



tralian Telescope we have used both, and 
have found the IPCS to be the more ver-
satile, so I will describe it. 

Astronomical Spectroscopy 
It's instructive to follow the history of as-
tronomical spectroscopy. We are all famil-
iar with the spectral properties of prisms, 
and it is no surprise to learn that the first 
approach to spectroscopy merely entailed 
looking through one or more prisms set up 
at the eyepiece of a telescope. The earliest 
major discoveries were made this way, as 
when the English amateur Sir William 
Huggins, encountered the emission spec-
trum of a hot gas cloud and hypothesised 
that this was a birthplace of stars. Soon, 
photographic emulsions proved better at 
recording the spectra of faint objects, and 
astronomers were able to do quantitative 
work — real physics and chemistry — on 
the stars, nebulae and planets. The war-
time invention of the image tube gave a 

4 

e e/k 

r• 

further fillip when placed between the 
spectrograph and the photographic plate. 
But here progress came to a jarring halt. 
The reason was quite simple: the sky is 

not dark at night. About 100 km about 
our heads is a faintly luminous layer, and 
this, combined with the blended radiation 
of myriads of stars and galaxies, gives light 
enough to saturate a photograph given a 
sufficiently long exposure. The use of an 
image tube merely hastened the effect. 
Unless the object under study was brighter 
than the patch of sky that inevitably sur-
rounded it, and which was also recorded 
by the spectrograph, the plate would be 
overexposed before any useful information 
could be derived. 

Photon Counting 
The IDS and IPCS overcame this problem 
by doing away with the photographic 
plate. Instead, an image tube amplified 
the incident light and fed it to a TV cam-
era. The light was digitized at something 
like TV frame rates, and the numbers that 
came out — one per detected photon — 
were stored in a computer memory. The 
counts could be accumulated indefinitely 
without saturation. If the star galaxy being 
studied proved fainter than the surround-
ing sky, one simply integrated for longer. 
One portion of the memory accumulated 
the object plus superimposed sky; another 
monitored an equivalent patch of sky 
alone, so that the difference yielded the 
object. Moreover, the difference could be 
continually displayed as the observation 
proceeded. Compare this situation with 
the photographic plate where in order to 
find out what one had detected one had to 
wait, not only for the end of the exposure, 
but also the subsequent processing, which 
might not have been possible until the fol-
lowing morning. Electronics had suddenly 
taken the astronomer inside the photo-
graphic emulsion, allowing immediate 
judgement on such matters as exposure 
time and indeed whether the observation 
was proving useful or not. 

In the IPCS there are some extra subtle-
ties. Image tubes are rather dirty detectors 
— they produce random splashes of light, 
the so-called ion events, quite frequently. 
A soldier focusing on a dark forest easily 
dismisses these brief flashes, whereas the 
photographic emulsion remembers them 
all. But the ion events can be distin-
guished from photons by their size and 
brightness. Thus they can be rejected by 
the electronics of the IPCS so that they 

Observing at the AAT in the small hours. The 
astronomer, at left, is at the control desk for 
the IPCS. At right, the telescope is controlled 

by the night assistant. 

don't contaminate the data. Clever stuff. 
Yet more subtle than that is the event 
centering. 
The picture that glows on the phosphor 

of an image tube is fuzzier than the pat-
tern that lands on its front face. Since as-
tronomers are struggling with very faint 
objects, several image tubes tend to be 
stacked one behind another, so that the 
resulting picture is extremely diffuse. The 
IPCS electronics include logic circuitry to 
examine every splash of light received dur-
ing each frame. For each roughly circular 
splash the centre is determined, and the 
computer memory is fed with one count 
only at the address corresponding to the 
centre of the splash. In this way the fine 
detail in the spectrum is retained. 
The increase in sensitivity has been stag-

gering. In the 50s and 60s, astronomers 
who had access to large amounts of tele-
scope time would expose on the same 
photographic plate for several nights in 
order to garner the data they sought. The 
story is often told how Rudolph Minkow-
ski, at the giant Palomar 200-inch tele-
scope, exposed one plate through five con-
secutive clear nights. At the end of this he 
was exhausted, but in his enthusiasm to 
see the result he took the precious plate 
down to the darkroom — only to develop 
it in the fixer! Today on the same tele-
scope the same star can be observed bet-
ter in a few minutes. The data are cleanly 
stored on magnetic tape, where they are 
relatively immune to accidental deletion, 
and can be duplicated at any time as de-
sired without loss of quality. The data are 
also handily available in digital form for 
quantitative analysis, again contrasting 
with the mcsolithic era of the photo-
graphic plate when enormously complex 
calibrations were needed to extract all the 
information. 

Charge-Coupled Devices 
The IPCS is by no means the end of the 
story. Charge-coupled devices (CCDs) 
convert about 80% of incident photons 
into electrons suitable for measurement, 
and are therefore a factor of five more 
sensitive than the image tube at the front 
of the IPCS. Potentially the CCD can 
make further gains for astronomy. 
When used at a telescope, a CCD is a 

different animal from the device one runs 
in a TV camera. Astronomy deals with 
ultra-low light levels. After exposing for 
15 minutes, accumulating photoelectrons 
all the while, an astronomical image may 
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Optical Astronomy 

At the low light levels typical in astronomy, dozens of defects show up on 
this CCD as dark lines and streaks. In a TV camera this chip would appear 
virtually perfect. 

have only a few tens of electrons in each 
pixel. In order to measure this minute 
charge, the CCD must be extraordinarily 
clean in its operation. Indeed, the IPCS 
sets high standards, for it is essentially 
noiseless in its recording of light. To a 
good approximation every phon detected 
produces one and only one count in 
memory. and counts arc generated by no 
other source. The CCD, on the other 
hand, injects uncertainty as each pixel is 
read out, in the form of readout noise. In 
some CCDs the uncertainty may amount 
to one hundred electrons (and hence 
photons). Worse. CCDs must shift the 
precious electrons from pixel to pixel be-
fore they are counted; the slightest flaws 
in that shifting operation contaminate the 
data. 

Exactly how well a CCD performs for 
astronomy depends on several factors. 
Slight impurities or defects in the silicon 
generate small so-called trapping sites; 
these can be thought of as pits which must 
be filled up before electrons can be shifted 
past them. A trapping site may swallow 
the first one hundred electrons it receives, 
and a had one can hold some thousands. 
In a TV image there will be as many as 
one million electrons per pixel. The loss of 
even several thousand electrons from one 
pixel is then quite trivial. But if the astro-
nomical image has only 20 electrons per 
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When bands of light are recorded by the same CCD, different defects show 
up. The astronomer uses those portions of the chip where light is not 
smeared downwards from one of the bands. In this chip we were restricted 
to only a few percent of the 385 available columns; it has now been 
replaced by a much superior specimen. 

pixel, the trapping site will obliterate the 
signal from several consecutive pixels as 
the charge is shifted through to be read 
out. Even in the absence of trapping sites 
there arc slight inefficiencies in the charge 
transfer process. so that a sharp point of 
light (such as a star) in one corner of the 
CCD may have degraded into a fuzzy 
streak by the time it reaches the opposite. 
readout corner. The requirement for high 
cosmetic quality means that only the very 
best CCDs are suitable, in practice only 
the top percentage or so. 
The performance of the CCD can be 

improved by suitable adjustments to the 
many controlling voltages and clocking 
waveforms. By optimisation of these pa-
rameters some of the trapping sites can he 
weakened, and improvements can be 
made to the general efficiency of transfer-
ring charge. to the noise added at the 
read-out, and to the unwanted electrons 

generated within the chip itself ( the dark 
current). For best operation the chip must 
be cooled to a temperature near 170 K 
(10(1 C). which necessitates cryogenic 
equipment and its associated complexities. 
When all of this has to be mounted at the 
back end of a telescope, where it will he 
tipped at crazy angles and subjected to 
large changes of ambient temperature and 
humidity, the technology becomes de-
manding. Nonetheless. most optical ob-

servatories are now equipping their tele-
scopes with CCD detectors. 

Armchair Astronomy 
I have concentrated on the detectors be-
cause therein lies the astronomical revolu-

tion. Electronics has also found its way 
into the instruments that fit between the 
telescopes and the detectors. 
Spectrographs arc favourites amongst 

astronomers: the gentle art of spectros-
copy has long been the most potent tool 
for determining the physical and chemical 
state of objects too remote to touch and 
too large to place in a laboratory. 

Professional astronomy has been turned 
into an armchair activity, and this in turn 
has freed the astronomer for much more 
sophisticated analyses within moments 
using the power of a large computer. Not 
only can he see that the exposure was 
satisfactory. but he can tell whether some 
particular subtlety of the data is matching 
his expectations or not, and whether more 
data are needed. 

Converted Darkrooms 
The Ango-Australian Telescope was de-

signed and built in the pre-electronics era. 
Its eight storeys abound with darkrooms. 
Some of these are in continuous use, be-

cause the photographic plate retains one 



great advantage over the electronic detec-
tors — its size — and for some astronomi-
cal problems it remains unsurpassed. But 
more than half of the darkrooms have 
been converted into electronics labora-
tories. Within these labs, technicans bea-
ver away daily to maintain and upgrade 
the instruments and detectors 
The staff are highly skilled and devoted 

people, and unquestionably represent the 
Observatory's greatest asset. It is a diffi-
cult job to build a new piece of equipment 
that is truly state-of-the-art. But it is a 
much more difficult task to maintain it at 
the forefront when it is used almost 
nightly by dozens of astronomers who 
have little understanding of or interest in 
the subtle inner details. And without those 
forefront instruments the AAT would 
lapse into mediocrity, carrying with it 
much of Australia's international reputa-
tion in astronomy. 
There is an interesting corollary. It used 

to be that optical telescopes were sited in 
places that had superb night-time climates. 
Such sites are inevitably remote mountain 
peaks in desert regions, a prime example 
being the Andean foothills of northern 
Chille just inland from the Atacama 
Desert. There are no sites in Australia 
that match the Chilean climate, yet for the 
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Photographic spectra, such as the pair across the centre, took hours of telescope 
digital detectors produce the intensity graph of the same object in minutes. This is the 
gas cloud made to floresce by ultraviolet radiation from a hot star. The heights of the 
convey information on the physical and chemical state of the gas. 

last decade the AAT has been arguably 
the most productive optical telescope in 
the world. The reason is that it is sited 
within half an hour's drive of the pleasant 
country town of Coonabarabran, a much 
more acceptable place for a top-notch 

time. Modern 
spectrum of a 
various peaks 

electronics technician or engineer to live 
than the Atacama Desert. The men whose 
chose Siding Spring Mountain for the tele-
scope made a far-sighted decision. • 
David Allen is an astronomer at the Anglo-
Australian Observatory. 
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• Trace operations: Copy, Move, Delete, 

all or part of a trace 
• Text and Silkscreen layers 
• High quality output on a plotter 
• Prototype quality on a dot matrix printer 
• Automatic component overlay 

Hardware Supported 
384K IBM-PC/XT/AT or compatible, 
CGA, EGA, VGA & Hercules graphics, 
HP-GL (eg: Hewlett Packard plotters), 
DM-PL (eg: Houston Instruments plotters), 
PostScript (eg: Apple laser printers or 
Linotronic 300 typesetting machines), 
Epson FX type dot matrix printer, 
or a compatible output device. 

$200 (tax exempt) 

To order or for further information: 

Kepic Pty. Ltd. 
4 Steinbeck Place, Spearwood 6163, 

Western Australia 
ph: (09) 418 5512 

if applicable add 20% sales tax 
prices include shipping 

within Australasia 
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COMPUTER LOCAL MONITOR 

Interface Application Drawing 

SONY DATA 
PROJECTOR 

AGE 100 
UNIVERSAL INTERFACE 

ANALOGUE RGB INPUT 

DATA PROJECTION 
Derek J. Powell 

M
uch time and effort goes into de-
signing computers that can com-
municate with the world at large, 

Modems allow international data ex-
change; laser printers simplify publication 
of information. But real time viewing of 
computer text and graphics has been lim-
ited to the two or three people who can 
cluster around 30cm monitor. 

Projection of a computer's output onto 
a big screen for group viewing is a tech-
nique which is finding increasing applica-
tion in many fields. Software instruction, 
for example is much easier to teach when 
a single large screen is used to focus and 
direct the attention of a class. 
Meetings where spreadsheets are used 

interactively become much more effective 
where everyone can see the results of pro-
jections as parameters are changed. Large 
scale simulations and process monitoring 
also benefit from large screen display, al-
lowing a number of operators in a control 
room to monitor critical flow diagrams in 

real time. Hardware and software sales 
demonstrations are a 'natural' for Data 
Projection techniques. 
The interconnection of computers and 

video projectors is not as straight forward 
as it may seem, however, and there are 
several technical considerations to be ad-
dressed. Large screen video projectors 
have developed from a common heritage 
as display devices for the relatively unde-
manding PAL and NTSC video signals. 
Computer displays, on the other hand, 

have evolved along many divergent paths 
into a variety of very specialised modes. 
Liquid crystals, monochrome CRT text 
displays, and super resolution colour dis-
plays have all been designed with little re-
gard to standardization and are widely 
divergent from each other and from televi-
sion signals. 
The rapidly expanding market for com-

puter projection applications has, how-
ever, seen the emergence of projectors 
with extremely flexible circuitry which is 

PLUG CONVERTER 

BARCO 

able to cope with the demands of data dis-
play. 

Interfacing computers and projectors re-
quires a two pronged approach. First an 
interface specific to the particular com-
puter is used to ensure physical and elec-
trical compatibility to the inputs of the 
projector. Then the video projector itself 
is chosen to have sufficient scanning speed 
and sharpness to suit the resolution of the 
computer's display driver. 

Computer Signals 
The treatment of computer signals de-
pends on the type of display driver in-
volved, so first we should delve a little 
into the technologies used in an attempt to 
categorise them. Table one gives a listing 
of the most common computer output sig-
nals. 
The first categorization involves classi-

fication as a "composite" or "component" 
type output. Colour television signals are 
ultimately evolved from three individual 
signals, representing the separate propor-
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tions of Red, Green and Blue light pre-
sent in the original scene. For ease of 
transmission, these three signals, plus the 
synchronizing pulses needed to lock the 
display to the signal source, are usually 
encoded onto one signal line to produce a 
composite (PAL or NTSC) video signal. 
The encoding process necessarily re-

duces the bandwidth of the three signals 
and this limits the resolution obtainable 
from a composite signal. For this reason, 
the highly detailed signals from computers 
are often left in component form with 
separate video signals for the red, green 
and blue information and separate syn-
chronizing pulses. This component form is 
usually referred to as RGB output. 
Within the 'component' category there 

are two major electrical classifications of 
video signal generated by computer dis-
play drivers. These are 'Analogue', and 
'TTL' (also called "Digital") video output. 
Broadly speaking, an analogue video sig-
nal is steplessly variable and can produce 
a continuous tonal range. The levels, po-
larities and impedance of analogue signals 
are generally similar to PAL video signals. 
Where high resolution graphics are re-

quired, the computer manufacturer usually 
elects to provide analogue video outputs 
directly from the display driver. These 
analogue signals are applied to the R, G 
and B video amplifiers of the monitor 
which drive the picture tube. 
The synchronizing pulses needed to lock 

the display are often output separately 
from the video. They are applied to the 
sync input of the monitor. Here they con-
trol the horizontal and vertical oscillators 
which generates the scanning raster. How-
ever analogue video circuits are expensive 
to build, especially within a computer, 
where the rest of the signals are digital. 
Where the display requirment is only for 

text and limited graphics a surplus system 
can be used, here the video and sync sig-
nals are output as digital pulses instead of 
analogue signals. 

Data Projection 
This " Digital Video" output is called 
"TTL" and consists of nominal 5 volt 
pulses on several parallel output lines. The 
pulses are decoded by special circuits in 
the computer's monitor and converted to 
stepped analogue video signals. 
TTL systems can only reproduce a lim-

ited number of colours or shades typically 
(in colour) 8, 16 or 64. Also these high 
impedance, wide bandwidth signals are 
limited to a cable length of 2 metres or 
less before they degrade. 

Scanning Rates 
Whether the computer uses analogue or 
TTL output, the resolution of the display 
driver is a critical consideration. The reso-
lution available from a computer display is 
generally linked to number of scanning 
lines presented every second by the com-

puter. 
Computer video outputs do not always 

follow the TV standards of 15,625 lines 
per second. High resolution graphics dis-
play drivers produce 18,000 to 64,000 lines 
per second or more. This requires a dis-
play capable of scanning at a horizontal 
frequency radically different from TV 
specifications. Vertical frequencies are 
equally unrestrained, ranging from 50 to 
100 fields per second. 
Differences in signal levels, impedances, 

polarities, encoding and so on are usually 
able to be resolved by external "Black 
Boxes". Incompatibilities related to the 
computer's scanning rate cannot easily be 
corrected for, and a projector must be 
chosen which has sufficient speed and 
resolution for the particular computer. 

Types of Video 
Projectors 
Video projectors are the most widely used 
display devices for audiences of 20 or 
more. There are single tube "green 
screen" devices, three tube colour projec-
tors and esoteric and expensive types 
using light valves and other technology. 
By far the most common types in use 

are the three tube video projectors. These 
use liquid cooled CRT's with different co-
loured phosphors, one each for red, green 
and blue. Coupled to the tubes are three 
lenses which focus the images onto a sepa-
rate flat screen. Video projectors can be 
aligned to screens of various sizes. Proj-
ected picture width can range from 1.5 to 
6 metres. Most commonly a picture size of 
2.4 m wide by 1.8 m high is used for data 
work. 
Converging the three coloured pictures 

onto the screen is a painstaking and exact-

ing process. Even slight errors in the over-
laying of each colour can render the text 
in that area illegible. First, each lens is 
carefully focused. Then the angle of the 
red and blue tubes are aligned to exactly 
overlay the green picture at the centre. 
With a crosshatch pattern displayed, the 

size and geometry controls of each of the 
three tubes are adjusted so that the pic-
tures converge. Line up can take some 
time, as there may be 20 or more adjust-
ments on each channel, plus overall con-
trols. 
Not all video projectors are capable of 

providing sharp, clear pictures when 
linked to computers. Barco, Sony and 
others make a range of "Data" video pro-
jectors tailored to the job. They have spe-
cial scanning circuits to allow projection of 
high resolution output and to handle dual 
resolution boards such as IBM's Enhanced 
Graphics Adaptor. They have wideband 
video amplifiers to avoid blurred or un-
sharp characters. 
Data projectors also feature short re-

trace times. Computers often cram extra 
pixels onto each line by shortening the 
"back porch" which is the space usually 
reserved for colour burst and black level 
clamping. If the display does not have the 
ability to retrace quickly enough, charac-
ters will be lost at the beginning of each 
line. 

LCD Projection Pads 
A new Digital display device, the Liquid 
Crystal Projection pad, is making great in-
roads on the data projection market, 
particularly in education. 
Kodak were the first to launch such 

units in Australia with their "DATA-
SHOW". The Datashow uses a translucent 

Data projection systems are ideal in circumstances like this. A large number of people can see 
the screen at the same time. 
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Data Projection 

The business end of any data projection system is the projector itself. 

liquid crystal plate, which resembles the 
screen of a "lap-top" portable computer, 
placed on the platen of an overhead proj-
ector. 
The computer is connected to the plate 

via the computers monitor output port. It 
acts as an electronic transparency of the 
computer screen and the light transmitted 
by the overhead projector projects the 
image, reproducing whatever text or 
graphics are on the computer monitor. 
The 20 x 15 cm display area of the Pro-

jection Pad projects large, bright mono-
chrome images ideal for classroom situa-
tions or other uses where colour reproduc-
tion is not required. 

Monitors 
Monitors with 50 to 65 cm diagonal 
screens and RGB analogue inputs are 
readily available. These produce good re-
sults on low to medium resolution output 
(up to 640 x 200 pixels). They are much 
superior for group viewing than the 30cm 
computer monitor. Several monitors may 
be connected together for larger audi-
ences. 

Large screen monitors capable of dis-
playing high resolution graphics are just 
becoming available. Mitsubishi have a 37" 
(90cm) high resolution monitor capable of 
handling a wide range of graphics and text 
with a horizontal scanning range of up to 
35kHz. NEC have shown prototype ver-
sions of 20", 26" and 30" multisync moni-
tors with similar capabilities. 

Computer/Video Interfaces 
The actual connection between the com-
puter and projector is made via an inter-
face device. The interface must first pro-
vide a buffered output to drive the proj-
ector, together with a split to the comput-
er's own monitor. 

Incompatible synchronising pulses arc 

the most common cause of problems when 
matching computers to projectors. The in-
terface must be capable of accepting the 
computer's sync signals and regenerating 
pulses of the correct polarity, amplititude 
and duration to enable stable projector 
operation. It is desirable to incorporate 
circuitry to alter the phase of the sync sig-
nals. This enables the picture to be moved 
horizontally or vertically within the raster 
to allow proper centering which this re-
duces problems associated with loss of 
characters. Moving the picture allows any 
loss to occur on the right hand margin and 
at the bottom which is usually more ac-
ceptable. 

If the computer has a ITL output it is 
preferable to convert it to analogue format 
and levels. Analogue signals are more 
easily distributed and are accepted by a 
wider range of large screen displays. 

Where the projector is located some dis-
tance from the computer the interface 
must provide a signal capable of driving a 
long cable without degradation. It is best 
to convert the ITL signals to analogue as 
close as possible to the computer and run 
75 ohm coax cable to the projector. 

Several operations need to be carried 
out on the vision portion of the signal. As 
for sync, the polarity and level of the vi-
sion signals may need to be adjusted. In 
colour this needs to be done for each of 
the Red, Green and Blue signals. The 
"Intensity" signals must be decoded and 
used to modulate the vision levels to pro-
duce the required range of colours. 
Blue text projects very poorly so inter-

faces commonly allow for some of the 
blue signal to be mixed into the green 
channel. This has the effect of reproducing 
blue text as cyan, thus improving its leg-
ibility. Four signals: Red, Green, Blue 
and Sync are finally output to drive the 
project,e. 

The Future 
Large screen display technology is moving 
very rapidly. Data video projectors with 
capabilities to match all but the very fast-
est of CAD terminals are now available. 

Projectors using a xenon arc lighthouse 
and "light valves" (a sort of optical 
equivalent to the triode valve) produce ex-
tremely bright pictures. Other systems 
using modulated laser light sources now 
under development for video applications 
are producing the sharpest pictures yet 
seen. 
The most promising developments are in 

the field of projectable liquid crystal dis-
plays. It seems that colour projection 
using this technique is two or three years 
off yet. • 
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FROM SILICON TO 
SOFTWARE 
A brief survey of firmware which looks at the different 
ways of storing a program on silicon. Glen Thurecht 

Picture courtesy of Integrated Silicon Design. 

T
he electronics industry has always 
been enmeshed in a frenzied rush for 
change. Bigger, smaller, faster, 

cheaper, anything but last year's model. 
Nowhere has this change been greater 
than in the digital world. 
The logic systems designer of today is 

faced with an array of options to consider 
before transferring the idea from paper to 
hardware. Each application has its own re-
quirements and hence the design approach 
depends largely on the following parame-
ters: 
1. Development costs 
2. Unit costs 
3. Assembly costs 
4. Testing costs 
5. Reduced circuit size 
6. System power limitations 
7. System performance requirements 
8. Design security of the final product 
9. Design lead time 
On the other hand the designer has the 

choice of using one or more of the follow-
ing methods of best satisfying the above 
requirements: 
1. Standard logic families using small/large 
scale integration 
2. Programmable Read Only Memories 
(PROMs) 
3. Programmable logic arrays 
4. Single chip microcomputers 
5. Mask programmable gate arrays 
6. Semi-custom standard cell IC's 
7. Fully custom designed TC's 
Each technique has its own advantage 

and disadvantages and the final choice of 
what is best is a complicated task in which 
a compromise is found amongst competing 
system requirements. An example of this 
trade off is shown in Figure 1 in which 
unit cost versus production volume is illus-
trated. Note that the high development 
costs of semi and full custom design make 
the unit cost excessively high unless large 
quanitites are required. On the opposite 
end of the scale is the standard logic 
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Silicon to Software 

Swiss-made 
components, 

Australia's leading 
distributor. 
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II As exclusive agents for premium-
' quality Euro Dip components, ACD 

Itronics provide a totally reliable ex-Istock source of Telecom and Defence 
Department-approved I.C. sockets and Icarriers at very competitive prices . . . 
then back it up with superior service. 

I After all, we want to get — and keep 
— your business, and that's why our Ikey personnel have many years' 
experience in supplying electronic Icomponents from around the world. 

Phone our offices today for more 
linformation, catalogues and prices. 
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I RoCoDo ITROnics i 
MELBOURNE: 1/59 Malvern St, Bayswater Vic 3153. Ph 720 5088. Fax 720 3178 
SYDNEY: 106 Belmore Rd, Riverwood NSW 2210. Ph 534 6200. Fax 534 4910 
BRISBANE: 5 Noreen St, Chapel Hill gid 4069. Ph 878 1488. Fax 878 1490 

BIM 

One of the advantages of customising your silicon is that you get to decide 
on the shape of the packaging. This is a sample of what TI can do for you. 

READER INFO No. 158 

Among the main competitors in the field is Texas Instruments. One of the 
most user friendly services they, (and other vendors) offer is the use of 
custom libraries. it is possible, using one's own workstation and 
sometimes even one's own CAD system to design in silicon using 'standard 
cells', small pieces of silicon that are presented to the user just like the 
building blocks of standard logic. For instance, a TI product called Circuit 
Cell offers 270 cell functions in its library including all the SN54/74HC 
series logic. Phone (02) 888 3415 for more information about TI products. 
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family design approach which gives high 
unit cost at high production levels. 

Programmable Read Only 
Memories 

One of the easiest ways to obtain a cus-
tom logic device is through the use of a 
programmable read only memory. This 
device consists of a number of inputs (the 
address pins) and a number of outputs 
(the data pins). All that is needed is to 
generate a truth table from the logic cir-
cuit that you wish to implement and pro-
gram this into the ROM. This is done by 
placing every possible combination of 
highs and lows on the inputs and deter-
mining the output. Hence at that input ad-
dress data will be programmed to provide 
the correct output. 
There are a great deal of advantages to 

this form of logic implementation. It is 
usually cost effective, has low develop-
ment cost, and low printed circuit board 
area utilisation. 
Other advantages of this method can be 

found when using ultraviolet erasable 
PROMs (EPROMs) or electrically erasa-
ble PROMs (E2PROMs). These devices 
allow the system designer to update or 
change the logic when required. E2-
PROMs can have their contents changed 
remotely without requiring a person to call 
upon the equipment in service. This gives 
the designer great flexibility and promotes 
a product development life cycle that is re-

The Centre for Industrial Microelectronic Applications (CIMA) is a Melbourne based organisation 
dedicated to promoting the benefits of using microelectronic technology in products and 
processes, and in providing assistance to industry in adopting the technology. CIMA engages in 
technology awareness and tras fer programs, product assessments, and design and information 
services. They specialise in discovering areas where electronics is not used, but would be 
advantageous. 

sponsive to the end users changing re-
quirements. 
However, the technique also suffers 

from a number of drawbacks in contrast to 
other customising methods. The two 
major limitations are that the system is 
only asynchronous and system design se-
curity is alow or non existent since a 
ROM may be read easily and then copied. 

AWA Microelectronics 

AWA Microelectronics is the leading 
Australian integrated circuit facility, 
offering a service which includes the 
design, mask making, wafer fabrica-
tion, assembly and test of Application 
Specific Integrated Circuits. Wafer fab-
rication technologies currently in pro-
duction are Oxide Isolated Silicon 
Gate CMOS, Metal Gate CMOS, Bipo-
lar, CMOS-Bipolar, and Silicon Gate 
NMOS. 
Since commencing operations over 

twenty years ago, AWA Microelectron-
ics has executed over 400 designs, 
over 40 of which are currently at pro-
duction status. Recent investments by 
AWA have markedly improved the de-
sign capability of AWA Microelectron-
ics, which now offers an automated 
design service for gate array and 
standard cell based ASICs, fabricated 
with oxide isolated silicon gate CMOS. 
The design service offers schematic 
capture, logic timing and fault simula-
tion, as well as fully automatic place-
ment and routing. The software allows 
the extraction of the netlist from the 

chip layout, so that the performance 
of the chip, including parasitic capaci-
tance, can be simulated before fabri-
cation. 

This service is possible through a 
technology licence agreement be-
tween AWA and GE RCA, which has 
recently been increased in scope to 

include GE-RCA's well proven suite of 
ASIC design software. A unique fea-
ture of this agreement is that AWA Mi-
croelectronics maintains a team of en-
gineers working in co-operation with 
GEÍRCA to develop and enhance this 
software. 
AWA has recently announced plans 

to build a new wafer fabrication facility 
in Australia to replace the existing Ry-
dalmere plant. The new facility will be of 
world standard: the major process will 
be 2 micron CMOS with two metallisa-
tion layers using 6 inch wafers. The 
process equipment is scheduled to be 
commissioned by early 1988, with the 
first commercial silicon being pro-
duced in the middle of that year. 

Programmable Logic Arrays 

Programmable logic arrays are general 
purpose integrated circuits that internally 
have logic elements such as gates. Some 
programmable logic arrays can also be 
used synchronously and provide flip-flops 
for use. These are usually referred to as 
Programmable Logic Sequences. 
When the logic array is received from 

the manufacturer it has all its elements 
connected together in a matrix of inter-
connecting wire links. These links are 
made of nichrome and can be burnt out, 
or fused when a large current is passed 
through them. In this way the original ma-
trix is broken up to provide only the con-
nections that the designer wishes to have 
in order to implement the logic system. 
This design approach has the advantages 

of higher security than PROMs and can 
allow the implementation of synchronous 
systems. Drawbacks include the need to 
buy a separate array programming ma-
chine and lower system complexity capa-
bility than is available in other customising 
techniques (other than PROM methods). 

Single Chip Micro's 

Another powerful way of implementing a 
logic controller is through the use of a sin-
gle chip micro. This technique can have 
greater advantage than found at first 
g.lance. Other than the obvious advantages 
of flexibilty in on-board timers and tempo-
rory storage of registers, some micros can 
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Integrated Silicon Design (ISD) is an independent Adelaide microelectronics company that specialises 
in producing VLSI products at low cost through the use of Application Specific Integrated Circuits. ISD 
can support products from the initial concept through the design stage right up to fabrication. In addi-
tion, they offer a range of courses and seminars associated with the design of integrated circuits in 
technologies like nMOS, CMOS, and GaAs VLSI design. ISD has a suite of software developed in-house 

to aid in the design of integrated circuits called the VLSI design suite. This allows not only the physical 
design of the IC, but also checkes that design and electrical rules have been followed in the design 
given a particular type of technology. The suite also includes a simulator called Probe. Probe can simu-
late up to 256 input channels and 256 output channels. ISD also has access to a low cost Gate Array fab-
rication facility with the capability for up to 2869 gates. The gates can be either CMOS or TTL compat-
ible and have between 2 and 4 nanosecond propogation delays. Phone (08)223 5802 for more informa-
tion. 

EEPROMS 
Electrically Erasable Programmable 
Read Only Memory is supplied by a 
number of vendors including Hitachi 
and Samsung. As with most memory 
devices, EEPROMs are available in a 
number of configurations. The KM 
2816 from Samsung is a 16 k device, 
arranged as 2 k by 8 bits. It will write a 
byte in 10 ms and access it in 250 ns. 
And requires 110 mA to operate. 
An 8 k by 8 bit device is the HN 

56C65P from Hitachi which requires a 
single 5 volt supply, standby power of 
only 0.5mW and needs about 20 mW 
per MHz when active. It takes about 
10 mS to write a byte, but only 250 nS 
to access its information. Samsung 
also do a 64536 bit EEPROM called 
the 2865. Its arranged as 8 x 8. 

Hitachi do a 256 k version of their 
EEPROM, arranged as 32 k by 8 bits, 
its called the HN58C256. It's standby 
power level has been reduced to only 
100 microwatts and the access time to 
150-200 nS. 

offer high design security. For instance 
Intel have a security system which pre-

vents the internal ROM of the single chip 
micros from being read or transferred to 

an external memory. If you wish to verify 
that code has been stored correctly, a veri-

fications mode is also available. This mode 
allows ROM code to be read but only 
after it is passed through a security table 
which is placed in memory by the logic de-
signer. This table, jumbles the data from 
the internal ROM in a way which it can 
only be read by someone who knows the 
security table itself. 

The main limitations of the direct use of 
single chip micros is the number of input 
and output ports and the operational 
speed of processing. 

Mask Programmable Gate 
Arrays 

Mask programmable gate arrays are semi-
custom integrated circuits that have a 
complete set of semiconductor layers de-
posited to generate general logic elements. 
Only interconnecting metalisation layer 
need now be added to make the chip func-
tional. As a result all that is needed is for 
this layer to be designed and a single mask 
made which drastically reduces develop-
ment time and hence costs. 

Elements such as schmitt triggers. 

D-type flip-flops, oscillators, and standard 
logic functional units can be generated 
from the general purpose building blocks. 
Some manufacturers even offer the ability 
to implement both analog and digital cir-
cuitry on the same chip. 
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Advantages include high operational 
speed (80AAHz/MHz or more), good de-
sign security, and low developmental cost 
when compared with other semi or full 
custom design. Disadvantages include 
longer design and manufacturers lead 
times compared to logic arrays, micros or 
PROM methods and lower chip complex-
ities than other purpose designed semi or 
full custom integrated circuits. 
A typical application of a mask pro-

grammable array is shown in Figure 2. 
This gives an indication of the type of 
complexity that can be implemented using 
this method. 

Standard Cells 

Standard cell methods produce an IC that 
is fully individualised for each customer. 
However, in an attempt to reduce the 
development costs the manufacturer has 
on hand a set of "standard cells" or tested 

IC 
unit 
cost 

10030 100000 

Standard MSI 
Mask Programable Array 

Cellular 
Full Custom 

1000 

Production Volume 

The key to it all. Price changes with volume. 

1000003 

and proven functional blocks that can be 
placed and interconnected in a way in. 

Generic Array Logic 
GALs provide designers with a num-
ber of logic gates that can be recon-
figured in the field using simple pro-
grammers. A typical product is Na-
tional Semiconductor's EECMOS 
erasable floating gate called the GAL 
20V8. 
The 24-pin GAL20V8 features 8 pro-

grammable output logic macrocells al-
lowing each output to be configured 
by the user. Additionally, the GAL20V8 
is capable of emulating, in a function-
al/fuse map/parametric compatible de-
vice, all common 24-pin PAL device 
architectures. 
Programming is accomplished using 

readily available hardware and soft-
ware tools. NSC guarantees a mini-
mum 100 erase'write cycles. 
Test circuitry and reprogrammable 

cells allow complete ac, dc, cell and 
functionally testing during manufac-
ture. Therefore, NSC guarantees 100% 
field programmability of the GAL de-
vice. In addition, electronic signature 
is available to provide positive device 
ID. A security circuit is built-in, provid-
ing proprietary designs with copy pro-
tection. 

For further information contact your 
local George Brown Group, (03) 
329 7500. 

which it best suits the application. When 
the design using the cells is completed, a 
full set of masks has to be produced and 
the chip made from scratch. 
The benefits from this system are lower 

development cost compared to full custom 
design, extremely high design security, 
high chip complexity capability, and a 
greater confidence in the prototype chip 
performing and operating in the way ex-
pected at the design stage. 

Fully Custom Designed 

This is the no compromise', fully applica-
tion specific piece of silicon. The designer 
has no limitations on the type or form of 
the functional elements outside normal in-
tegrated circuit design rules. This allows 
him to get the most out of and put the 
most into the area of silicon he is working 

FI fil f-il I- I 1-1 R f-I 1,1 Fl Fl  

DCS  
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DYNAMIC COMPONENT SALES PTY. LTD. 
Showroom 1, 17 Heatherdale Road, Ringwood 3134. Victoria. 
P.O. Box 476 Ringwood 3134. Victoria. Telephone: (03) 873 4755. Facsimile: (03) 874 4501 

STATIC RAMs 

* Low and Standard Power * Dual Port 
* From 16 x 4, to 64k x 4, & 262k x 1. 
* Speeds down to fastest available.  

PROMs 

* Including Registered, Reprogrammable. 

PLDs 

* PALs * GALs * 24 pin PLDs * Gate Arrays 
* Programming systems for PC/XT/AT. 

EPROMs  

* Full range 2716 to 27512, NMOS and CMOS 

LOGIC 

* Bit Slices, Sequencers, FIF0s, MACs. etc. 
* 54/74 series A.C.T. Interface devices. 
* 74 series HC/HCT series Interfaces. 

CO-PROCESSORS  

DYNAMIC RAMs, to 1 Meq 

LOW PRICE FLOPPY DISKS 

PERIPHERAL & SYSTEM SUPPORT ICs  

ICs from a wide range of quality makers 

'AT' CHIP SETS  

MODEM CHIP SETS  
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Silicon to Software 

with. It is quite possible to have the 
equivalent of more than 25,000 two-input 
gates on a single custom chip. 
Of course the cost of doing this sort of 

development is high and thus strong justi-
fication is needed in order to rule out the 
other approach methodologies. However, 
as more custom chips are designed and the 
market gets bigger this approach will be-
come greatly common and costs will fall. 
The development cycle can vary greatly 
depending on the complexity and applica-
tions at hand. Typically two to twenty 
months should be allowed to develop the 
chip and receive the first prototypes for 
verification. 

All in all, logic designers are now in a 
position in which many different ap-
proaches are possible and choosing the 
best one can be a task in itself. In the end 
the choice is usually made on experience 
or familiarity. Nevertheless, sooner or 
later some of the more exotic techniques 
will need to be tried to enable products to 
be competitive on the world market. In-
deed the very nature of the modern day 
marketplace is such that if a product is 
successful then design security is vital to 
prevent other manufacturers from 'clon-
ing' the idea. This is one of the greatest 
attractions of custom logic devices. • 

The Sea of Gates 
Innovative Silicon Technology of 
Agrate, Italy is set to introduce the 
new Sea of Gates series based on the 
Channelless core architecture. The 
high drive ISB 8000 Series already in-

troduced in October 1987, is soon to 
be followed by the general purpose 
ISB 9000 Series which will be intro-
duced in February 1988. Both Series 
are based on SGS 1.5 micron CMOS 
process and CDI's (California Devices 
Inc) channelless gate array architec-
ture following an agreement signed 
last April. The ISDB 8000 Series spans 
from 3500 to 21000 available 2-input 
NAND gate equivalents and is aimed 
primarily at applications requiring out-
put drives heretofore available only 
from bipolar devices. In addition the 
Channelless architecture combined 
with the 1.5 micron process results in 
the smallest area per usable gate of 
any currently announced gate array 
series. 
The ISB 9000 Series will use the 

same internal cell layout and macro li-
brary as the ISB 8000 Series but will 
feature a new denser I/O cell, opti-
mized for the increasingly encoun-
tered "pad-limited design". Available 
gate counts will range from 300 to 
21000 gates with typical utilizations 
ranging from 95% at the low end of 
60% for the largest array. Typical 
delay through a 2-input NAND gate 
and interconnectior is 0.7 ns. 
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A New Software rreALate 
Driven 

Programmer 
for over 2,000 

Devices 
The Allpro is a software expandable programming 
workstation that offers the flexibility and performance you 
need to keep pace with today's rapidly expanding range 
of programmable devices. 

The Allpro is an IBM PC/compatible based programmer 
that uses a high speed parallel interface. Each pin at the 
Allpro's 40 pin ZIF socket is driven by ADCs to produce 
programming signals specific to each selected device. 

Control of each pin is handled by software resident in the 
PC, with device details contained in a set of easily 
expandable device library files. 

Over 2000 programmable devices from over 40 
manufacturers are supported, incl: • EE/EPROM devices 
up to 2Meg, NMOS, CMOS & HMOS • PROMs Bipolar, 
CMOS and ECL • PLD/PAL/PLAs Bipolar, CMOS, ECL and 
HMOS • EPLDs Bipolar, CMOS, ECL and HMOS • Single 
Chip Micros, NMOS, HMOS and CMOS. 

For more information on this or any of the other models 
in the Logical Devices range of device programmers, circle 
the reader info number below or call Emona at 
(02) 519 3933, 86 Parramatta Rd, Camperdown,2050. Postal 
address P.O. Box K720, Haymarket N.S.W. 2000. 
Fax (02) 550 1378. 

EMONO 
THE TECHNOLOGY HOUSE' 
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JVC has announced Super-
VHS systems for PAL coun-
tries, which include Australia 
and Europe. The first models 
are expected late this year. 

S-VHS, which debuted in 
NTSC countries (Japan and the 

US) last year, has been praised 
for its superior quality which 
offers more than 400 lines hori-
zontal resolution. The S-VHS 
system developed by JVC in 
conjunction with Sharp, 
Hitachi. Panasonic and Mitsu-

bishi, will accommodate PAL 
and SECAM signals. 
New S-VHS products coming 

as a result are, a home deck 
compatible with both full size 
and compact VHS cassettes 
and equipped with recording 
functions for both conventional 
and S-VHS systems, camcord-
ers and special VHS tape. The 
price of an S-VHS deck is ex-
pected to be around $2500 plus 
and tape about $20-$30, some-
what higher than high grade 
conventional VHS tape. One 
further purchase which might 
be considered is a new TV 
monitor matched to the new 
S-VHS output for around 
$2000 (see article on S-VHS in 
this issue). So far, JVC and 
Panasonic have announced the 
relese of S-VHS decks for later 
this year. 

READER INFO No 49 

National Changes Name 
The Australian subsidiary of 
Matsushita Electric Industrial, 
National Panasonic (Aust), has 
changed its name to simply 
Panasonic. This brings the con-
sumer electronics side of the 
company into line with the of-
fice automation and industrial 
products. 
The first new products under 

the new name were released 
earlier in the year. The new 
VCRs are all of slim design, 
compact, lightweight and black. 
They all come with IR remote 
control and digital scanner with 
either three or four heads for 
HQ picture. These models are 
the NV-G40a for $879, the 
NV-H75 Stereo VCR is avail-
able for $1539 and the NV-
MC5A compact video camera 
for $3199 and the NV-M7A 
VHS Home Movie for $3699. 
There will be a gradual intro-

duction of colour televisions 
from the 14 models in the 
Panasonic range with 29-inch 

and 33-inch sets already avail-
able. The TVs will feature 
tinted picture tubes, flat square 
tubes, and include black verti-
cal console models. Other fea-
tures will be on-screen display 

of channel and time, 30 and 60 
minute off timers and 30-chan-
nel tuning with skip function. 
The larger models feature dual 
remote control for video and 
TV. 
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Working the System 
The new Yamaha System 09 
provides a tight blend of com-
ponents for those who like 
their hi-fi to work in combina-
tion. It consists of the 
amplifier/equaliser, dual cas-
sette deck, AM/FM stereo digi-
tal tuner, semi-automatic turn-
table, CD player and 3-way 
bookshelf speaker system. 
The A-09 amp provides 80 

W/channel at 8 ohms, 
110 W/channel at 4 ohms. SNR 
is 80 dB (phono) and 98 dB 
(CD), channel separation is 
50 dB, and it has a 5-band 
graphic equaliser. It features 
loudness control and CD/video 
input terminals with front panel 
selection. 
The K-09 dual cassette deck 

allows listening of both decks 
continuously. The T-09 tuner 
has a MOSFET front end with 
quartz-locked PLL digital tun-
ing system and features a High 

Blend function to reduce noise 
content in distant broadcasts. 
The turntable component, the 
P-09, uses a belt drive with dc 
servo-controlled motor. 
A full-function remote con-

trol allows direct access to any 
disc track on the CD-29 player, 
along with 24-track program-
ming, 3-way repeat play and 
music search. Another feature 
is a tape edit program which 
automatically selects and pro-
grams specific selections on a 
compact disc to fit within the 
recording time of a cassette. 
The 3-way bookshelf speaker 

system, the NS-09, combines a 
30 cm cone woofer with 12 cm 
cone midrange and 6.5 cm cone 
tweeter and is designed to han-
dle up to 100 W. Frequency re-
sponse is claimed to be 50 Hz 
to 25 kHz. 
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Oz-fi Member Snubbed 
Despite a Bicentennial funding 
grant with all its corresponding 
focus on 'Australianness' and a 
current "Manning Made" cam-
paign run by the Manning Val-
ley Tourist Association to pro-
mote locally made goods, the 
Committee supervising the 
building and equipping of the 
new Manning Entertainment 
Centre in Taree NSW has 
turned its nose up at some lo-
cally made quality amplifier 
products. 
The new Entertainment Cen-

tre, a complex providing a 5(10 
seat auditorium suitable for na-
tional and international enter-
tainers, is scheduled to open in 
June. Estimated cost of the 
project is $2,130,750 of which 
$50,000 was a NSW Bicenten-
nial Council grant for outfitting 

and another $36,000 came from 
the Australian Bicentennial 
Authority Local Government 
lniatives Grant. 
According to Designer/Direc-

tor of ME Sound, Peter Stein, 
the Entertainment Centre 
Committee has refused to even 
audition his company's locally 
made amps even though they 
are of as high or higher quality 
than anything the Committee 
could get from overseas. Stein's 
company became embroiled in 
the affair when it sent a letter 
in August last year to the Com-
mittee members, care of the 
Greater Taree City Council, ad-
vising them of its products. 
When by November they had 
no reply from the Committee. 
ME Sound repeated the offer 
but were informed that the 

Council intended to use other 
Japanese equipment "compat-
ible with equipment already 
owned by the Taree Arts 
Council". 

Stein's complaint is that he 
was not even allowed to tender 
for the contract. According to 
him "the community might 
have expected that the Centre 
Committee had a responsibility 
to choose the best performing 
equipment, rather than the 
most commercial." To add a 
little piquancy to he story, 
President of the Manning En-
tertainment Centre Committee, 
Bob Berrigan. is the local 
dealer of the Japanese brand 
equipment chosen. 
ME Sound has been manu-

facturing amplifiers for the last 
12 years. with some success 

particularly in Asia. It is cur-
rently negotiating trade in the 
US. The company is a founding 
member of the recently formed 
Oz-fi Guild of Australian hi-fi 
manufacturers whose aim has 
been to promote Australian 
products in Australia and over-
seas. One of Oz-fi's gripes has 
been the lack of interest and 
commitment to Australian 
products on the part of Austra-
lian consumers (notwithstand-
ing the "Buy Australian" cam-
paign), exemplified in this re-
cent snub. 
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Sight and Sound News 

Double Booked 
Melbourne has proved a popu-
lar location for hi-fi exhibitions 
this year, unfortunately on the 
same weekend. Both the Inter-
national Audio-Video Fair and 
the Australian hi-fi Show (Mel-
bourne) are scheduled for June 
30 to July 3. 

Despite having notified the 
industry back in August last 
year of his intention to hold a 
show that weekend and receiv-
ing a favourable response, says 
Peter Barnes organiser of the 
International Audio-Video 
Fair, the Australian 1-fi-fi Show 
has gone ahead and organised 
its exhibition for the same 
dates, which it (Aust Hi-Fi) 
says were pencilled in with the 
venue management in July last 
year following the 1987 show; 
and in any case they tradition-
ally hold their exhibition then! 
However, exhibitors are not 

amused. Sources contacted by 
ETI see the situation as a con-
frontation between the estab-
lished show organisers and a 
perceived interloper, and them-
selves as the victims. Exhibitors 
must either put in a super ef-
fort and appear at both venues, 
or risk allegiances and reputa-
tion and show at only one to 
an inevitably divided and 
diminished public. Alterna-
tively they can risk their corpo-
rate images and not show at 
all. In many cases this is a real 
commercial decision. Invest-
ment in a show can run up to a 
large amount of effort and 
money. Bose, for example, 
routinely expects to pay out be-
tween $10,000 and $12,000 per 
show but to correspondingly 
generate business worth six fig-
ure amounts. Too much to put 
at risk by showing at the wrong 
event. Dealers are in the indi-
vidious position of possibly 
supporting one show while 
their suppliers support the 
other. 
Both organisers claim to 

have the bulk of exhibitors 
committed with them but there 
is some uncertainty in the in-
dustry. Australian Hi-Fi has 
the advantage of experience 
and of cosponsors the Mel-
bourne Green Guide and FOX-

FM. The success of the Audio-
Video Fair must depend on 
how much publicity Peter 
Barnes can organise to lure ex-
hibitors. 

Hi-fi shows in Australia over 
the recent years have been dis-
appointing, with only small at-
tendances from the public and 
on the whole half-hearted par-
ticipation by the industry. With 
the prices charged by exhibi-
tion organisers, ranging from 
$400 per eight sq metres space, 
the exhibiting companies ex-
pect a good deal of pre-pub-
licity from any organiser. The 
public too needs pursuading to 
fork out an entrance fee to 
view products it could possibly 
test more comfortably at any 
hi-fi dealer's. The public needs 
to be inspired at the prospect 
of the new products, the wide 
range, etc. 

Notwithstanding, the afore-
mentioned shows will occur in 
competition at the following 
venues, unless one collapses 
from lack of industry support 
or The Australian Hi-Fi Show 
takes the advice of Scan 
Audio's Mike Henriksen and 
changes the date of its show. If 
the date is changed, it will 
allow exhibitors to gauge the 
success of both, giving them a 
better idea of whom to support 
next time round. The Interna-
tional Audio-Video Fair will 
take place at Wesley College, 
St Kilda Road, Melbourne, and 
the Australian Hi-fi Show at 
the Dallas Brooks Hall, East 
Melbourne. 

Four New 
Speaker Kits 
Vifa has released four new 
speaker kits for the hi-fi buff 
handy with a hammer. Book-
shelf size is SA-50 kit with 
5-inch woofer/midrange, corn-
puter-optimised for use in a 
5-litre bass reflex cabinet. 
Flushmounted in the front baf-
fle, the woofer blends in with 
the classic 19 mm Vifa dome 

tweeter with ferrofluid for high 
power handling and controlled 
diaphragm movements. An op-
tional sophisticated bandpass 
bass reflex sub-woofer kit SW- I 
is available. 
The SA-70, SA-100 and SA-

130 kits are updates of various 
magazine kits. The SA-70 is 
bookshelf model with 19 mm 
soft dome tweeters with ferro-
fluid damped voice coil and 
8-inch sandwich-coated woofer 
with foam surround. Power 
handling is 70 Wrms per chan-
nel. Price for speakers, cross-
overs and cabinets is $499 per 
pair. 
The SA-100 2-way speaker 

improves on the original by in-
cluding an advanced crossover 
design with asymmetrical cross-
over slopes and impedance cor-
rection circuit. The kit consists 
of 8-inch polycone woofer with 
diecast chassis and rubber roll 
surround, D25 tweeter with 
ferro-fluid cooled and polymer 
diaphragms and cabinet materi-
als. Price is $799 per pair. 
The SA- 130 3-way kit is a 

large floor-standing model. It 
uses 10-inch polycone woofer 
P25WD with diecast mag-
nesium basket, aluminium 
voice coil former and rubber 
roll surround, 3-inch dome 
midrange D75MX and 19 mm 
ferro-fluid cooled D I9TD 
tweeter. The SA130 has a 
claimed dispersion pattern lin-
ear up to 120 degrees. It's 
available in kit form either with 
or without flat-pack cabinets, 
finished in blackwood grain 
with silver front baffle for $929 
or $ 1199. 
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CD Singles 
Philips and Sony have released 
final specifications of an 8 cm 
compact disc single. The single, 
which will play for about 20 
minutes, will be 8 cm in diame-
ter, with a recording area of 5 
to 7.5 cm. So far only Poly-
gram has announced their re-
lease in Australia. The new 
"singles" will contain the title 
track plus a couple of others 
possibly songs not on the 

album release. They will retail 
for about $9.99. The singles 
can be played on a normal CD 
player by means of an adaptor, 
a ring-like device which fits 
around the CD to bring it to 
the size of the conventional 
disc. 

Japanese 
Figures 
Reflect 
Demands 
The Electronics Industries As-
sociation of Japan has released 
production figures for con-
sumer electronics goods in 
Japan for 1987 and made fore-
casts for 1988. Production of 
video cameras, videodisc 
players, Television receivers 
and stereo sets is expected to 
rise, while VCRs, magnetic 
recording/reproducing systems, 
stereo set componets and 
radios are expected to decline 
in production. 
The figures refer to Japanese 

production only and therefore 
don't necessarily reflect world-
wide trends. japanese produc-
tion has for a good part, gone 
offshore on account of the 
higher yen and the pressure of 
trade imabalances. Further-
more, Taiwan and Korea are 
emerging as large suppliers of 
low-end equipment. However, 
to the extent that the figures 
reflect consumer demand they 
are of interest. It appears the 
increase in videodisc players 
corresponds to he remarketing 
of the technology, engendering 
consumer demand; large-screen 
TVs have also proved popular 
in Japan boosting the sale of 
TVs. Camcorders are still a 
relatively new technology and 
are therefore still popular, 
while an apparent decrease in 
stereo sets masks an increase in 
production of complete systems 
which has been attributed to 
the inclusion of digital players 
and marketing increasingly 
aimed at teenagers. 
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In Brief 
TDK Head 
Demagnetiser 
TDK has released a new cas-
sette head demagnetiser, the 
HD-30, recommended for use 
in the car. It looks like an ordi-
nary cassette with electronic 
hardware instead of spools of 
tape. RRP is $39.50. 
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11 TDK, 
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New Cables 
A new range of SAEC digital 
audio interconnect cables in-
clude the 1707-PRO designed 
for connection from source to 
preamp using "Ohno Continu-
ous Casting" which involves 
hardening the copper wire from 
centre to outside, the and the 
CD-1702 using a coax design, 
high purity copper with 24 
carat gold plated, non-magnetic 
phono plugs, suitable for most 
connections. Prices range from 
$129 to $299. READER INFO No 58 

Video for Aussie Market 
JVC has released the HR-
D300EA VCR specially de-
veloped, it says, for the Austra-
lian market. The particularly 
Australian identified features 
are Super Still Slow Motion, and 
a special index code to mark the 
beginning of a recording. Other 

features are double azimuth 
three-head, five-stage slow mo-
tion, 14 day/4 event timer, over-
lapped programme viewing, on-
screen record pause, next func-
tion memory, among others. 
RRP is $849. 
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Technics AFP Speaker 
Technics has introduced an 
Audio Flat Panel speaker sys-
tem only 6.4 cm deep from 
front to back and with wide flat 
diaphragm area. The system 
comes in three models, all 
4-way with combined closed/o-
pen-back enclosures, with 
30 cm x 80 cm flat diaphragm, 
13 cm x 32 cm mid-low dia-
phragm, 8 cm mid-high and 
2.7 cm tweeter, 6 ohm imped-
ance level and 35 Hz to 40 kHz 
frequency response. The SB-
FP1000 is a 20 speaker system, 
220 x 225 x 100 mm with 

1400 W (music) and 600 W 
(DIN) rated input power. The 
SB-AFP 100 is a 10-speaker 
system, 120 x 225 x 100 mm, 
700 W (music), 300 W (DIN) 
input, and the SB-AFP10 is a 
5-speaker unit, 100 x 120 x 
51 mm with 250 W (music) and 
150 W (DIN) rated input. 
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For information on any of 
these products circle the 
relevant reader information 
number on the coupon and 
post it to ETI. 

JOIN THE 
WIRELESS 

INSTITUTE OF 
AUSTRALIA 

The Wireless Institute of Australia 
(W.I.A) represents radio amateurs in 
local and international matters and 
provides assistance, education and 
many other services. As a member 
you will receive: 

• AMATEUR RADIO the monthly 
magazine of the WIA. 

• News of DX, propagation, clubs, 
satellites, etc. 

OTHER SERVICES INCLUDE: 

• A world-wide QSL service 

• Weekly news and information 
broadcasts 

• Books and publications sales 

• Classes for students for the Novice, 
Limited and Full Call Certificates 

• Lessons by correspondence 

• Participation in contests, seminars 
and field days 

• Sole representation for amateurs at 
government level 

Learn more about the W.I.A. and 

AMATEUR RADIO 

Forward this coupon, or write to: 

W.I.A. 
RO. BOX 300 
CAULFIELD SOUTH 
VICTORIA 3162 
RegIstered Address 3/105 Hawthorn Road Caulfield 
North 

Please send a WIA membership form to: 

NAME  

Address  

  Postcode  
BKP88/129A 

1161113MMIUMMIMIIMI MMMMMM 
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In January 1987, JVC introduced its new video format to Japan, Super-VHS. 
Rather than an extension of the old familiar VHS, the new format represents a 
revolutionary change that dramatically improves picture quality but requires 
new hardware. In January, this year JVC outlined specifications for S-VHS 
under the PAL broadcasting system, and by the end of the year Australia 
should see its first S-VHS recorders. 

Super Picture With 
Super-VHS 
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Mary Rennie 

S-VHS Tape 
The Super VHS breakthrough was 
made possible by advances in tape 
technology. While it may have been at-
tractive to use metal tape which can 
accommodate signals up to 10 MHz, a 
cobalt-doped ferric oxide tape was ul-
timately used in order to maintain 
compatibility with existing VHS 
players. 
The special feature of the new tape 

technology is its magnetic coating. 
The wavelength of the image signal re-
corded by an S-VHS deck is much 
smaller (0.8 micron) than that of con-
ventional VHS (1.2 micron). To accom-
modate this, the size of the ferric 
oxide particles is 10 to 20% smaller at 
less than 0.2 micron. Because adja-
cent differences in the polarity of such 
fine-grained particles counteract each 
other and weaken the overall magnet-
ism, coercivity is increased to 800-900 
oersted, about 35% higher than the 
highest grade VHS tape. Maximum 
residual magnetic flux density which 
determines the output level through-
out the frequency range is also up 

about 35%, from 1200 Gauss to 1600 
Gauss. In terms of magnetic energy 
this translates into an improvement of 
almost 80% 

Nevertheless, the new tape is a de-
licte balance of total tape manufactur-
ing technologies, involving binders, 
lubricants, backcoats, precision ma-
chining of cassette shell mechanisms, 
etc. Super VHS tape is being manufac-
tured by the major tape manufacturers 
including Fuji, Photo Film, Hitachi, 
MazeII, Sumitomo, 3M and TDK, as 
well as by JVC. 

Camcorders 
While a technology like S-VHS can 
hardly be put on the backburner, it 
has some immediate hurdles to over-
come. The first is its basic incompat-
ibility with existing VHS equipment if 
one is to derive the full benefit of the 
technology. This translates into price, 
that is, the price of the new deck, 
monitor and tapes, and while JVC has 
allowed for gradual upgrading and in-
tegration with existing units presum-
ably it will take some time for demand 

to offset price. 
The second hurdle is that while the 

technology can provide 400 lines hori-
zontal resolution, the deck is limited 
by the quality of the signal input. The 
330-line horizontal resolution with 
which NTSC television signals are 
broadcasts, for example, under-utilise 
the technology as do prerecorded cas-
settes of the standard VHS format. 
Where S-VHS may have its biggest im-
pact and be used to maximum advan-
tage is in the camcorder. According to 
recent Electronics Industries Associa-
tion figure for the US, close to 50% of 
households have a VCR while only 2% 
have a camcorder, providing much 
scope for growth. Super-VHS cam-
corders should be attractive to this 
potential market and used in conjunc-
tion with an S-VHS player will repro-
duce the optimum 400 lines resolu-
tion. Although JVC plans to introduce 
the S-VHS decks before camcorders in 
Australia, it may be through the cam-
corder that demand for S-VHS gen-
erally is stimulated as people upgrade 
to match their latest purchase. 

SINCE JVC INTRODUCED the video 
home system (VHS) in 1976, there has 
been a steady improvement in the product 
offered to the consumer. In 1979 extended 
play mode was added; then in 1983 hi-fi 
audio boosted the sound quality. Two fea-
tures followed swiftly on one another in 
1985 and 1986 when HQ (high quality) cir-
cuits were used to reduce noise, enhance 
detail and raise the white clip, and CTL 
coding was implemented to provide VHS 
random access. Still not as good, the 
videophiles would say, as Beta but then 
hot on the heels of these innovations, in 
1987 came the world's first taste of Super-
VHS. 
Super-VHS, or S-VHS, is a remarkable 

improvement in conventional VHS. The 
new system achieves a superior picture 
quality comparable to one-inch broadcast 
recorders, with, JVC promises, more than 
400 lines of horizontal resolution, com-
pared to the approximately 230 lines avail-
able in a conventional VHS home video 
recorder. 
JVC, in all its publicity on the new sys-

tem, is quoting its horizontal resolution 
rather confusingly, in terms of lines in-
stead of the more conventional bandwidth. 
One can make a rough conversion by as-
suming that 80 line equals one meg, mak-
ing SVHS a 5 MHz system. 

What's New 
The improved quality of S-VHS is appar-
ently due to three technological changes; 
in signal processing parameters, in pro-
cessing methods and in the tape. The sig-
nal processing parameters JVC has 
changed are the bandwidth and frequency 
of the FM luminance carrier. Conven-
tional VCRs record the video or lumi-
nance signal with a one megahertz band-
width, between 3.4 and 4.4 MHz. With 
S-VHS the luminance carrier is raised to 
5.4 MHz, with the white peak of the 
recording frequency set at 7 MHz. Fre-
quency deviation is widened to 1.6 MHz; 
this expanded bandwidth contains more 
video information to provide the 430 lines 
of resolution. Since the FM luminance sig-
nal is raised to higher frequencies, cross-

talk with the down-converted chrominance 
(colour) signal is minimised producing a 
clearer colour picture. On top of this a 
non-linear sub-emphasis is adopted in 
addition to the standard VHS emphasis 
system. 

Signal processing itself in the S-VHS 
system is different too. In contrast to the 
conventional VHS system which processes 
a composite chrominance and luminance 
signal, the new system processes the sig-
nals separately. In the conventional sys-
tem, the chrominance and luminance sig-
nals are not separated until they are inside 
the television set and even in the best TV 
monitors there is still a fair amount of in-
teraction or crosstalk, evident as a wavy 
or rippling effect. With the new system, 
the signals are recorded as a composite 
chrominance/luminance signal on tape but 
separated into Y/C components and pro-
cessed separately to eliminate crosstalk 
and dot interference and improve colour 
quality. 
The technique of receiving, processing 

and sending video signals in the form of 
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Figure 2. Block diagram of S-VHS separate Y/C signal processing. 

Y/C components has been used in the 
field of professional video recording for 
several years. Based on this idea, S-VHS 
takes advantage of the separate Y and C 
signals by including special Y/C input and 
output connectors that keep the two sig-
nals separate instead of combining them 
into one composite video signal. The 
S-VHS deck allows for inputs of either 
separated or combined signals. The sepa-
rated Y/C signals input via a special Y/C 
terminal are processed independently 
throughout the circuitry until they reach 
the recording amplifier. A composite 
video signal, however, is separated into 
Y/C components before being processed 
(see Figure 2). 
These separate input/output terminals 

are known as Y/C or S-connectors. The 
S-VIDEO IN connector is a 4-pin connec-
tor that accepts Y/C-separated signal input 
from another S-VHS deck or camcorder, 
for example. The S-VIDEO OUT termi-
nal provides the separated Y/C signals for 
output to another Super VHS deck or to a 
television equipped with an S-video input 
terminal. 
This anticipates another investment on 

top of the new S-VHS deck if one is to 

benefit wholly from the new video system. 
Although JVC is keen to promote Super-
VHS as just another step in VHS tech-
nology, compatible with existing devices, 
the system properly requires a new S-VHS 
recorder, new tape and a television 
equipped with the S-connector, which cur-
rently they have not got. The new sets 
should be available to coincide with the 
introduction of S-VHS decks late in the 
year. 
Super-VHS is, however, compatible 

with existing monitors to the extent that 
decks have standard composite video and 
rf output terminals. According to JVC, 
when connected to the AV terminal on a 
standard set, S-VHS will yield more than 
400 lines and to the rf terminal will yield 
more than 300 lines, but not the promised 
430. That in itself is welcome though. In 
countries which use the NTSC format for 
TV broadcast, that is Japan and the US, 
the horizontal resolution of TV broadcasts 
is approximately 330 lines which suffers 
degradation to 230 lines when recorded 
and reproduced by conventional VHS. In 
PAL countries such as Australia the drop 
in quality is even starker. The PAL system 
provides a 400-line horizontal resolution 

quality which is reproduced as 230 lines. 
Both these broadcast formats are accom-
modated by the new S-VHS system with 
its 400-line horizontal resolution and when 
used in conjunction with a standard televi-
sion monitor the degradation is obviously 
much less, only 30 lines or so with the rf 
connection in the NTSC system and an ad-
mittedly still sizable 100 lines in PAL. 

Tape 
The new system is compatible with exist-
ing VHS tape but it won't deliver the best 
results unless the new Super-VHS tape is 
used. The new system uses special cobalt 
iron-oxide tape, chosen in preference to 
metal tape in order to retain some com-
patibility with the old system. An S-VHS 
tape is equipped with an identification 
hole on the back to distinguish it from a 
standard VHS cassette. When recording 
and playing back, an S-VHS VCR auto-
matically searches for this identification 
hole and switches to the appropriate 
mode, either standard VHS or S-VHS. 
Standard VHS cassettes can be used in an 
S-VHS deck but you will only get standard 
VHS quality. Super-VHS cassettes that 
have been recorded on in S-VHS mode, 
however, cannot be used in a conventional 
player; all you will get is snow because the 
video carrier frequency is higher than the 
3.4 MHz of a conventional player. 

Availability 
JVC has just released the PAL specifica-
tions for S-VHS for Europe as well as 
Australia, so it to early to gauge consumer 
response. In Japan and the US the tech-
nology has been welcomed, but warily, be-
cause of the initially high cost of hard-
ware. In the US, for example, the first 
S-VHS VCRs cost between $US1000 and 
$US2500, an S-connector-equipped TV 
monitor costs around $US800 and S-VHS 
tape is about $US20 per cassette. As with 
the compact disc player, prices can be ex-
pected to descend. In Australia, the price 
of the JVC S-VHS deck is expected to be 
$2500 plus. Television monitors equipped 
with the S-connector will be available at 
$2000 plus Super-VHS tape will sell for 
$20 to $30 per tape; expensive, but not 
such a large leap if you are already buying 
high quality tape. 

Discussions are currently under way 
with a number of software suppliers for 
release of titles on S-VHS. So far no 
agreements have been reached but JVC 
already has S-VHS duplicating equipment 
under production, and the full 430 lines of 
S-VHS quality is available on prerecorded 
cassettes. • 

8 SOUND INSIGHTS, MAY '88 



II  thagatimaggiamidir_2 
OMB 

New tape, new unit 

VHS frequency spectrum 

Luminance Signal Y 
Chrominance 
SignaL C Frequency deviation 

1.0MHz 

1 2 3 

629kHz 

3.4 44 
Super VHS frequency spectrum 

Chrominance 
Signai C 

6 7 8 

r— > Frequency ( MHz) 

Luminance Signal Y 

1 2 3 4 

629kHz 

Frequency deviation 
1.6MHz 

6 7 8 

i=> 
Frequency 
(MHz) 

54 70 

Figure 1. Standard VHS (top) and Super-VHS (bottom) FM luminance 
carriers. The FM luminance carrier in S-VHS is shifted to 5.4 MHz and 
widened to 1.6 MHz allowing it to produce 400 lines horizontal resolution. 

SPECIFICATIONS  

1. SUPER VHS CASSETTE TAPE  

High performance tapes: 

SE- 180, SE- 120 etc: Full-size VHS cassette with an 

ID ( Identification) hole 

SE-C30: Compact VHS cassette with an 

ID hole 

2. RECORDING MODES: 

SP mode: tape speed: 

recording time: 

LP mode: tape speed: 

recording time: 

2.34 cm/sec. 

3 hours 

(with an SE- 180 cassette) 

1.17 cm/sec. 

6 hours 

(with an SE- 180 cassette) 

3. VIDEO SIGNAL RECORDING SYSTEM  

Video input/output signal: PAL signal, SECAM signal or 

some other signals ( such as 

MAC signals) 

Luminance signal recording: Frequency modulated ( FM) 

recording 

FM carrier frequency: 

White peak: 7.0 MHz 

Sync tip: 5.4 MHz 

Deviation: 1.6 MHz 

Clip level: 

White clip level: 210% 

Dark clip level: 70% 

Emphasis: 

Main emphasis: VHS standard emphasis 

Sub emphasis: r Non-linear emphasis 

Chrominance signal recording: Colour-under phase-shift 

recording or quadrature 

modulated chrominance signal 

Carrier frequency: 627 KHz 

4. AUDIO SIGNAL RECORDING SYSTEM:  

Linear track recording: conforming to VHS audio 

recording method 

. PLAYBACK ( SIGNAL) PERFORMANCE:  

Horizontal resolution: More than 400 lines 
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CD players seem to have become the flavour of the age and every 
electronics company worth its salt, and some which are not, 
have released units packed with what are claimed to be innovative 
and unique components. Here we examine some of these devices 
and see how epoch making they really are. 

CDs The State 
Of The Art 
PICK UP a random set of brochures from 
any audio store these days and it will be a 
fair bet that at least forty per cent of them 
will be concerned with CD players. Latest 
figures of sales from the Electronics Indus-

tries Association of Japan strongly rein-
force this impression. According to the 
EIA Japan shipped 2.9 million units to the 
US last year and this figure is expected to 
reach 3.6 in 1988. 1987 was also the first 

year that CDs outsold LPs in the US mar-
ket. 
Demand in Europe is also strong. West 

Germany's CD market is believed to have 
reached one million units with portable 

The record breaking DP-80 and DC-81 from Accuphase, world famous technology at a world famous price. READER INFO No. 161 
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Simon O'Brien 

CD players proving exceptionally popular. 
As far as can be ascertained Australia 

seems to be following in the wake of over-
seas consumers. Last year CD player sales 
in Australia went beyond 150,000 units. 
When one considers that sales in 1984 
only reached 18,000 that is quite an in-
crease. The players are needed, as sales of 
actual CDs are in excess of 4.2 million. 

With sales of this dimension before their 
eyes competition among electronic compa-
nies in Australia is very keen. One way to 
attract custom is to promise new compo-
nents with every player. One company 
which has taken this lesson very much to 
heart is JVC. 

JVC have released four CD players onto 
the Australian market entitled the XL-
E3BK (frequency response 5 Hz-20 kHz, 
THD 0.004%), the XL-V250BK, the XL-
V450BK (frequency response 5 Hz-
20 kHzm THD 0.004%) and the XL-
M500BK (frequency response 5 Hz-
20 kHz, THD 0.004%). They range in 
price from $599 for the XL-E3BK to 
$1399 for the XL-M500BK. 
JVC claims that its units are well worth 

their cost since they contain a variety of 
unique components. One of these is the 
'Y servo system'. This unit combines two 
distinct technologies, a 'High Balance 
Servo' and a 'High Trackability Servo'. 
The first of these uses two tracking beams, 
one which leads and one which follows the 

main beam. These beams will keep the 
pickup close to the track even when the 
actual CD is laden with grime. The 'High 
Trackability Servo' is said to improve the 
overall response of the pickup so that the 
CD player will handle all discs with 
'unerring accuracy'. JVC is also extremely 
proud of its ' Independent Suspension Sys-
tem' (ISS). The ISS is intended to float 
the laser pick up and disc drive free of the 
base. The apparent result of this is less 
tracking error and more accurate sound. 
JVC gives the impression that all of 

these features are unique, however, most 
companies have some variation on the 
same theme. For example, JVC have an 
integrated audio/video entertainment sys-
tem known as Compu-link of which they 

READER INFO No. 162 

Above: The Yamaha 
CDX-510U featuring 
Yamaha's "Hi-bit digital 
technology". Left: The 
JVC XL-E3, which features 
the 'epoch making' Y Servo 
and Independent 
Suspension system. Both 
companies claim that the 
new circuitry gives more 
accurate sound. 

READER INFO No. 163 
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CDs The State Of The Art 
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are very proud. However Bang and Oluf-
sen, also emphasise the integration of 
their units with the Beosystem 5500. 

Ifi-bit Technology 
Breathing hard on JVC's heels in the new 
gadget department is Yamaha, with its 
"hi-bit" technology. 
Yamaha has entered the CD lists in a 

big way with their CDX range which con-
sists of the CDX-1110/U, CDX-910/U, 
CDX-810/U, CDX-510/U and lastly the 
CDX- 410U, all of which have a frequency 
response better than 5 Hz to 20 kHz and 
have better THD figures then 0.00%. 
Yamaha characterises these players as 
Natural Sound Compact Disc Players. It 
further claims that the CDX-110/U, the 
CDX-510/U and the CDX-910/U feature 
'Hi-bit digital technology'. 

Hi-bit digital technology is designed to 
combat the effects produced by filtering 
out unwanted noise above 20 kHz. The 
CDX-510U for example is equipped with 
hi-bit quadruple oversampling filter. By 
quadrupling the sampling rate from 44-
.1 kHz to 176.4 kHz, the hi-bit digital fil-
ter raises the frequency of the resulting 
sampling noise so far above the audio sig-

nal spectrum that the strain on the low-
pass analogue filter is greatly reduced. 
Yamaha claims that with 18-bit operation, 
unwanted band rejection stands at 108 dB, 
compared to he 96 dB of 16 bit digital fil-
ters. Passband ripple is claimed to be 
+/-0.001 dB. 

As far as can be ascertained, Yamaha is 
the leader in Hi-bit technology at the mo-
ment, but all the other contenders are 
going bigger data wards as well, so their 
lead will not last for long. Indeed, it is 
now almost impossible to buy a machine 
with the standard ward length and sam-
pling rate. 

Denon's SLC 
Another company which claims that its 
machines have a distinct technological 
edge is Denon (whose products are dis-
tributed by AWA). Denon has recently 
put out the DCD range which comprises 
the DCD-3300/1700, DCD- 150011/900, 
DCD-800/600. 

Denon's claim to CD fame its Super 
Linear Converter (SLC). According to 
Denon's research the Digital/ 
Analogue converter is the device that has 
had the most impact on the sound of a 

READER INFO No. 164 

Above: Bang and Olufsen's 
Beogram VF 5500. This forms part 
of B&O's Boelink integrated system 
described in March Sound Insights. 
Left: The Denon DCD-1700 which 
features the Super Linear 
Converter. Denon claims that this 
will reduce the distortion caused by 
the DA. 

READER INFO No. 165 

CD player. The DAc consists of a ladder 
network of 16 bit resistors. Any tolerance 
in the value of these resistors will impair 
the conversion process causing audible dis-
tortion. Such problems occur especially 
where the analogue signal varies between 
negative and positive values. The SLC is 
designed to defeat this problem by using 
an external compensation circuit which 
produces a negative or positive combina-
tion value. 

The Story of The Scissors 
Technics do not claim to have perfected a 
Y servo or even a SLC but they go one 
better with their class AA circuit. Accord-
ing to their publicist. Technics only came 
up with Class AA after many years of as-
siduos searching. A group of 'youthful en-
gineers' spent long and hard hours work-
ing on an amp design that could handle 
the wide dynamic range and signal to 
noise ratio produced by digital recording. 
As was the case with Buddha, aestheticism 
and single minded dedication did not 
prove to be sufficient. The 'youthful engi-
neers' betook themselves to their supervi-
sor. Saying apparently little, the supervi-
sor produced a conventional amp circuit 
diagram and a pair of scissors. Applying 
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one to the other he cut the diagram in 
half. Instantly all was light. The youthful 
engineers realised that they had to treat 
each of the stereo amplifier circuits as two 
amplifiers — making a total of four amps 
altogether. This new breakthrough was 
called the class AA circuit. The voltage 
control amp is completely free of influence 
from the load on the current drive amp. 
The current supply amp is able to provide 
exactly the current demanded by the load. 
The Technics staff call this process 'divide 
and conquer'. They claim that it lets you 
hear more musical detail. Anyone wishing 
to savour the effects of this musical wizar-
dry should listen to one of the Technics 
SL-P range of CDs which all feature class 
AA circuitry. 
JVC, Denon, Yamaha and Technics are 

the giants of the Japanese electronics in-
dustry but they are not without their 
rivals, one of which is Accuphase which 
has released the DP- 10 CD player. 
The DP- 10 is a surprising product for 

several reasons. First off it comes double. 
In order to combat the well worn problem 
of digital to analogue conversion the com-
pany has divided the actual CD player. 
and the digital to analogue converter (DC-
81) into separate units joined by both 
coaxial and optical fibre cables. Accu-
phase claim that they are the first com-
pany in the world to do this and that it re-
sults in an attenuation of —90 dB at 
24.7 kHz and a ripple at ± 0.001 dB. 
Another surprising, indeed shattering 

feature of the DP-10 is its price, $9998. 
Accuphase don't claim that this is a world 
first, but it certainly breaks some Austra-
lian records. 

Fire In The West 
With Y shaped Servos and SLCs one 
might have thought that all current inno-
vations in CD technology are being made 
by the Japanese. Not so, as Phillips has 
just released the CD960. The interesting 
features of this unit are the combination 

READER INFO No. 168 

of 4X oversampling rate and 16 bit per-
formance. It uses a dual channel chip 
which copes with the slight time lag 
caused by the digital to analogue con-
verter switching back and forth between 
channels. The frequency response of this 
unit is 2 Hz to 20 kHz =/— 0.2 DB, THD 
is around 0.0015% at 20 dB. One of the 
key features of this and other up to the 
minute CD players is the apparent ability 
to cope with dirty CDs. This seems to 
have emerged as a major problem with 
CDs and consequently Phillips and various 
other manufacturers have given it top pri-
ority. 

Conclusion 
With all these technological advances, it 
becomes an interesting question as to 
whether the CD purchasers of the future 
will make their choices dependent on 
sound and price, or whether a particular 
unit contains a Y shaped servo, SLC or 
ISS. • 

Left: The Technics SL-P1000, one of 
the many Technics units to include 
the long-sought-after class AA 
circuitry devised by a harassed 
supervisor with a nippy pair of 
scissors. Below: The Philips 
CD 960. Philips laud the virtues of 
their dual channel chip which they 
claim copes with the time lag 
caused by DIA conversion. 
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Usually, Sound Insights is concerned with the generation of 
music from discs, records and so on. For a change, this 
article focuses on the other end of the process. 
How do we hear music, and what makes a difference? 

The Physics Of Sound 
THE dictionary defines music as "the sci-
ence or art of combining tones into a com-
position having structure and continuity", 
a definition loose enough to encompass 
just about anything as music. The Oxford 
Companion to Music bypasses the prob-
lem completely; there is no entry under 
"music". If you try pinning it down by 
means of an informal survey, you'll prob-
ably find few people agree on a definition. 
This is a good thing for the ever-changing 
world of music, though it makes for argu-
ments that are often dull: "Heavy metal? 
You call that music?" 

Basic Physics 
All music comes into our perception by 
means of vibrations of a medium. In the 
great majority of cases, this means pulsa-
tions of the air between the source or 
sources and the ear. Though some sound 
may be transmitted through conduction in 
other materials, we can safely concentrate 
on sounds that come to us through the air. 
The standard high school experiment to 

demonstrate sound was (and probably still 
is) to strike a tuning fork and hold it to a 
microphone connected to an oscilloscope. 
The resulting pure tone produced a sine 
wave display that diminished in amplitude 
with time. All sound is made like this, re-
gardless of its origin. You can thump your 
fist on the table and the same rules apply 
to the very different-sounding noise you'll 
get. The tuning fork just happens to be a 
special case; it's mechanically designed to 
produce that pure sound wave. 
Breaking this idea down a bit, we can 

say that all musical sounds originate from 
one of four mechanical objects: the string, 
the reed, the tube and the diaphragm. The 
most complex electronic synthesizer in the 
world is mute until it moves the dia-
phragm of a speaker or headset. Simple 
pan pipes and massive pipe organs are 
resonating tubes in the same way. 
Sometimes the instruments use several 

of these ideas together. The vibrating 
string, for instance, doesn't like to impart 
its energy to the surrounding air, so a dia-
phragm, the soundboard, is used to couple 
this energy to the surrounding air mole-
cules. It's rather like making oars for your 
rowboat; if you make the blades one 

metre across, you'll never be able to move 
them in the water, and if you make them 
three centimetres across, they'll just slice 
through the water and waste your energy. 
The ideal relationship between the acous-
tic instrument's strings, soundboard and 
the air has been worked out by trial and 
error over the centuries (with "ideal" 
meaning that the instrument suits musi-
cians well enough — no one will ever 
agree on the perfect instrument). The vi-
brating reed of the clarinet and the trum-
pet player's lips share the same problem 
of sound not being particularly loud, so 
various types of tubes are used to increase 
the efficiency. 

The Ear 
At the other end of the chain, the recep-
tor attached to the human being is the 
ear. 
The mechanical parts of the ear are a 

miracle in themselves, before we even 
begin considering the processing capability 
of the brain. The eardrum, or tympanic 
membrane, vibrates as a result of the 
sound's variations in the air pressure. The 
amplitude of these vibrations is incredibly 
small; ordinary conversion results in a dis-
placement of only one one-hundred-mil-
lionth of a centimetre, about the diameter 
of a hydrogen molecule. The eardrum the 
tansmits these variations in air pressure to 
the three small bones of the middle ear, 
the hammer, anvil, and stirrup. The me-
chanical advantage provided by these 
bones results in a pressure change of 30 to 
60 times. 
The cochlea of the inner ear is where 

the variations in pressure stimulate the 
sensation of hearing. Its name means 
"snail" in Latin and refers to its coiled 
shape. Its inner workings are so complex 
that whole books can be (and have been) 
written on its function. 
To oversimplify: the cochlea is lined 

with groups of microscopic hair cells of 
various sizes, each group responding to a 
certain band of frequencies. It's quite pos-
sible for extremely loud sounds to damage 
these cells, resulting in hearing loss. In 
fact, the cochlea does such a good job of 
discriminating frequencies that a single 
tone of sufficient loudness can cause deaf-

ness at only that frequency, a biological 
notch filter. In most cases of short-term 
exposure to loud sounds, the hair cells will 
repair themselves. In long-term exposures, 
or with extremely loud sounds, the dam-
age may be permanent. 
There is normally a faint background 

noise which we can hear in quiet enough 
surroundings. This signal-to-noise effect is 
usually not a problem, but can develop 
into a ringing called tinnitus, which may 
or may not indicate oncoming deafness. 
It's interesting to note that Beethoven's 
deafness was said to be severe tinnitus, 
rather than a drastic decrease in sensitivi-
ty. Temporary tinnitus can be induced by 
short-term exposure to loud sounds; peo-
ple who say that they come away from 
rock concerts with their ears ringing are 
speaking literally. 

Decibels 
The most popular unit for measuring is 
the ubiquitous decibel. It's the favourite 
level measurement of both sound and 
electronics technicians, and it's used for 
sound, voltage levels and power. It states 
the signal strength coming from your cas-
sette deck, the micropower levels in your 
cable TV feed, and the level of sound pro-
duced by loudspeakers. Yet it's poorly un-
derstood. 
The whole problem with quantifying 

sound levels is that our ears are capable of 
a staggering dynamic range; the intensity 
of the loudest sound we can hear (at the 
threshold of pain) is about one trillion 
times that of the softest sound we can de-
tect under ideal conditions. To avoid hav-
ing to work with enormous numbers all 
the time, the difference in the intensity 
levels is expressed as a base- 10 logarithm 
giving us the ratios of the powers. If you 
increase the power going into your loud-
speakers by 10 times, the intensity of the 
sound is 10 times, and the log is one; 100 
times the power gives a. log of two and so 
forth. Note carefully that intensity, a 
physical quantity, is not the same as loud-
ness, a subjective auditory sensation from 
this we derive the bel, after Alexander 
Graham Bell, a pioneer in hearing studies 
as well as inventor of the telephone. Its 
formula is simply: logP 1/P2, where P 1 is 
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the larger power and P2 is the smaller. 
However, the bel is still a bit coarse for 

small changes, so it's customary to use the 
decibel, 0.1 bel and abbreviated dB. Now 
the standard formula for comparing sound 
powers becomes: 10logP1/P2. 

The Phon 
A second sound level unit is the Phon. 
Not a unit you run across every day, the 

phon is used to designate loudness levels. 
It might be said to be to loudness as the 
decibel is to intensity (audiologists will cry 
that I've oversimplified things — the 
proper subjective unit is the sone — but 
we're close enough). 

If a number of different tones all inter-
sect the 50 phon contour at the same 
point, they all have the same loudness, re-
gardless of the actual intensity or frequen-
cy. 
As an illustration of how complicated it 

can all get, and why I won't bother split-
ting hairs between phons and sones, imag-
ine a huge cathedral organ playing a chord 
at the same loudness as say, a flute or pic-
colo. We just know that the organ is loud-
er, and will swear blind that it is. despite 
all the physical evidence to the contrary. 
Perhaps it has to do with the harmonic 
content, or perhaps there are subjective 
factors that just refuse to hold still for 
physical measurements. 

Thresholds and Sensitivites 
We usually read that the minimum sound 
we can hear has been defined as 0 dB, 
where zero is defined as a particular inten-
sity. and we tend to think that any sound 
of 0 dB in quiet enough surroundings pro-
duces the sensation of hearing in anyone. 
In fact, this figure was arrived at by mea-
suring all sorts of subjects using tones of 
many different frequencies. The figure 
represents the average response of a num-
ber of people to midrange frequencies. 
about 800 to 2000 Hz. 

Outside the midrange. the ear requires a 
much louder sound before the impression 

of hearing is reached. The chart shows, 
for instance, that at 110 Hz (the A string 
on a guitar), the threshold is about 40 dB 
higher than at the midrange. The 10 kHz 
range, corresponding to the upper "bright-
ness" harmonics of a sound, is about 
20 dB higher than the mids. 

In addition, there's a wide variation be-
tween individuals. The figures given are 
only a starting point, a guide to the car's 
variations with frequency. 
However, as the ear can be overloaded 

by exposures to loud sounds. The thresh-
old of hearing can be shifted upwards, 
sometimes permanently. Often, though. 
the effect is temporary. The shift can be 
as much as 40 dB for a very short time if 
the sound level has been 80 dB or more; it 
can be as high as 10 dB for long periods. 
There also may be shifts in pitch (pitch 
being our subjective perception of fre-
quency). 

If you listen to loud music for any 
length of time, you'll have noticed without 
doubt that the high frequencies ("treble") 
appear to be reduced. Everything sounds 
slightly duller. This effect usually goes 
away in time, but threshold shifting of this 
magnitude must surely indicate an abuse 
of hearing. 

Loudness 
Loudness is our subjective perception of 
sound intensity. Because we're largely un-
conscious of the complex workings of our 
hearing mechanism, we tend to think of 
loudness as being rather straightforward: 
turn up the stereo and it gets louder. 
Nothing to it. 

In fact, our perception of loudness de-
pends on both frequency and the level of 
intensity itself. The graph of equal-loud-
ness curves demonstrates this. Each curve 
graphs the frequency and intensity that 
will produce the sensation of equal loud-
ness to average listeners; the curves are 
based on a midrange intensity in steps 
from 0 to 120 phons. For example, at the 
threshold of audibility, 0 dB is the mini-
mum only between 800 and 15(() kHz. At 

William Markwick is the editor of ET! 
Canada. 

Bill Markwick 

100 Hz, the intensity must be raised about 
40 dB for perception to occur. 
At an intensity of 60 dB, there is only 

about a 10 dB difference between 100 and 
1000 Hz for equal loudness, and at 100 dB 
there's hardly any difference. Note that 
there's consistent dip around 3 to 4 kHz in 
every curve, indicating that the ear is so 
sensitive in this area that the intensity 
must actually be reduced. 

If one sound has 10 times as much 
power as another, the difference in their 
intensity levels is 10 dB. In the midrange 
frequencies (say, 500 to 2,500 Hz) and at 
typical listening levels, we perceive this 
10 dB increase as a doubling of loudness. 
It should be noted that this convenient 
relationship holds true only under certain 
conditions; with bass sounds, for instance, 
and at low levels, much more power is 
needed. 

The Loudness Control 
The equal-loudness curves illustrate the 
function of the hi fi loudness control. If 
you're listening at 100 phons, the curve is 
fairly flat: an intensity of 100 dB produces 
equal loudness pretty much across the fre-
quency spectrum. If the neighbours bang 
on the wall and you drop the level to 60 
phons, a glance at the curve would indi-
cate that a bass note of 100 Hz falls on 
extra 10 dB in loudness, as does a 10 kHz 
treble frequency. In other words, dropping 
the volume has a drastic effect on the per-
ceived frequency response; it's like turning 
down the bass and treble as well. 
To competiste for this, the manufactur-

ers of stereo amps added a loudness con-
trol. Usually it's a simple switch, though 
expensive units might have an adjustable 
potentiometer. In theory, the loudness 
control is supposed to boost the bass and 
treble if you turn the volume down, and 
cut them if you turn it up. 

In actual practice, the poor loudness 
control is used more as an effect to get a 
thick, boomy sound. Since the great ma-
jority of popular music is electronically 
doctored to an enormous extent, I don't 
suppose it makes much difference if you 
add even more exaggeration to already ex-
aggerated sounds. If you listen to acoustic 
music, however, it can be a bit painful 
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Physics of Sound 

when guitars sound like double basses. 
Ah, to each his own. 

Volume 
What then of volume? The word implies 
loudness levels, but as we've seen, the vol-
ume control on your stereo is really an in-
tensity control. The "volume" is supplied 
by your ear/brain interpreting physical 
quantities. It's of interest to note that the 
word never appears on professional audio 
equipment; the label is usually "level". 

Pitch 
The other basic measurement we can 
make on music is its frequency. 
When a tuning fork is struck, it swings 

back and forth at a rate determined by its 
mechanical design. As the bars swing to-
ward you, they compress the air, and as 
they retreat the air is rarified. The result-
ing sound waves are then alternating com-
pressions and rarefactions; they're called 
transverse waves and spread out spheri-
cally from the fork. 

If we look at the oscilloscope's signal 
produced by a microphone near the fork 
we see the familiar sine wave that begins 
at zero, rises in a smooth curve to a posi-
tive peak (compression), falls smoothly to 
zero, and then duplicates this positive 
half-cycle in the negative direction (rare-
faction). 
The rate at which this happens is called 

the frequency of the sound. 
Pitch and frequency are often used in-

terchangeably, but as author Tom Robbins 
said, there are no synonyms. Pitch is our 
subjective reaction to a frequency, which 
consists of a certain number of cycles per 

second. Frequency is a measurement that 
can be done easily and precisely with lab 
instruments. 

In general, the relationship between 
pitch and frequency appears linear to us: 
twice the frequency seems to give twice 
the pitch and so on, but this is true only fr 
a narrow range of frequencies. Our ear/-
brain hearing mechanism begins to stray 
from this 1:1 ratio at either end of the au-
dible spectrum. If a piano is tuned using 
exact octaves right across the range, the 
upper and lower octaves will sound just a 
bit flat, even though they may look cor-
rect to a frequency counter. Piano tuners 
compensate for this by tweaking the ex-
treme octaves until they sound right. 
Chances are that no two people have ex-
actly the same variance at the extreme oc-
taves, so tuners probably encounter fussy 
piano players who insist it still isn't right, 
even though the tuner is satisfied. Any 
variation would be extremely small, 
though, and you'd need highly trained 
hearing before you could detect what 
they're arguing about (besides, the upper 
octave of a piano consists of more impact 
noise than string tone). 
The usual frequency range given for the 

ear is 20 Hz to 30 kHz, but like the previ-
ous measurements, this is just a generali-
zation. Some people can hear to 25 kHz 
or more, and some cut off at 10 kHz. The 
ear's high frequency response diminishes 
with age and can be affected by illness or 
long exposure to loud sounds (though it's 
remarkable how the brain compensates — 
most will swear that nothing has changed). 
Our sense of pitch is not as ill-behaved 

as our sense of loudness. By and large, 
pitch and frequency are locked together 

and are not affected quite as much by in-
tensity levels. There are graphs available 
which whow that subjects listening to pure 
tones report that tones below 500 Hz 
sound lower in pitch with increasing inten-
sities, and sounds above 300 appear high-
er. Still, we don't often listen to pure 
tones for enjoyment. 
There is a scale of pitch using a unit 

called the mel. This unit replaces the 
Hertz when it comes to subjective meas-
urements. For example, if a listener hears 
a 1000 Hz tone (given a mel value of 
1000) and when asked to choose a tone of 
one-half the pitch, he may well pick 
400 Hz (many people will). The 400 Hz 
tone is then given a mel value of 500, be-
cause it appears to be one-half the pitch, 
or one octave down. 
There is one practical application of this 

phenomenon when it comes to music. The 
majority of musical instruments are de-
signed by acoustical rules, and the design-
ers don't worry about pitch versus fre-
quency, largely because most instruments 
have a limited range of fundamental fre-
quencies. When it comes to pianos and or-
gans, however, the great obtainable range 
means that the very highest and very low-
est notes will not sound true if they are 
tuned according to theory. Keyboard 
tuners have to adjust the extreme notes at 
both ends to compensate for this drifting 
apart of pitch and frequency. It's probably 
safe to say that the pitch/frequency prob-
lem arises so seldom that we can ignore it 
for most purposes. 

Response to Tones 
High school experiments pointed out that 
two tones identical in frequency and phase 

•ACCUPHASE 
•ACOUSTAT 
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•AUDIOPHILI. PRODUC1S 
*AUDIO RESEARCH 
*DUAL 
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•KISEKI 

*LOGIC 
•MAGNEPAN 
•NAD 
*PRECISION FIDELITY 
•PROAC SPEAKERS 
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•SPENDOR SPEAKERS 
•VPI RECORD CLEANING 
MACHINE 

AUSTRALIAN AGENTS FOR: 
*AURAL SYMPHONICS CABLES 
•ENTEC SUBWOOFERS 
*MOBILE FIDELITY 
RECORDS AND COMPACT DISCS 
*QUICKSILVER MONO POWER AMPS 
*U.H.Q.R. RECORDS 
*WILSON AUDIO wArr 
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(i.e., peaks and valleys occurring at ex-
actly the same time) will add together; the 
amplitude of the resulting wave is the sum 
of the individual amplitudes. Similarly, the 
result of two tones identical in frequency 
but 180 degrees out of phase is a tone 
with an amplitude equal to the difference 
of the individual amplitudes. Such exactly 
conditions of frequency and phase tend to 
happen only under laboratory conditions. 
It's unlikely that two musicians could hold 
their pitches that closely, though it might 
happen with synthesizers. 
A much more likely occurrence is two 

tones that are similar but not identical. In 
this case, the result tends to be the forma-
tionof beats, a pulsation in amplitude 
equal to the difference between the two; 
for example, a 267 Hz tone and a 260 Hz 
tone would produce a beat note at seven 
times per second. 
Obviously, two tones far enough apart 

will be heard as separate tones; from lis-
tening to an orchestra we know that we 
can distinguish a vast array of tones and 
tonal colours (though it often takes train-
ing to improve this facility). If the two 
tones are fairly close together, say 400 and 
600 Hz, we can often detect sum and dif-

ference frequencies of 200 and 1000 Hz. 
Of course, this depends greatly on the 
tones themselves; we might her the phe-
nomenon with two flutes, for instance, but 
not with a kazoo and a flute. 

Electronic technicians may point out the 
fact that sum and difference tones result 
when tones are passed through a non-lin-
ear system; i.e., the system introduces a 
distortion which results in the creation of 
tones in the output not present in the 
input. The harmonic series generated 
(which we'll be covering in more depth) 
results in any extra sounds that we hear. 
The non-linearity as far as music is con-

cerned may be the ear itself; as we've 
seen, there is a variation in our perception 
of intensity and frequency as these pa-
rameters themselves change. 

It would be an interesting experiment to 
take two tuning forks 100 or 200 Hz apart 
and see if the sum and difference tones 
can be heard. The sum tone is said to be 
more difficult to hear. 

If you have a guitar handy. you can try 
this Finger an E on the second fret of the 
fourth string and pluck this note together 
with the open A or fifth string. Listen 
carefully for the difference tone; try 
sounding the notes separately and then to-
gether until you can detect it. What you're 
hearing is the difference note resulting 
from the interval of a fifth; the E ( 164.-
8 Hz) minus the A ( 110 Hz) gives a result-
ant of 54.8 Hz. This is a very low note. 
one that you would associate more with 
the bass or the organ, so its amplitude is 
not all that high coming from a guitar 
body or guitar amplifier. Don't worry if 
you can't perceive it; it's no reflection on 
your talent for music or acoustics. It often 
takes a lot of practice to separate the 
familiar musical sounds into their constitu-
ent parts, or even some of them. • 
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CLEAN 
POWER 
For computer, Audio/Visual 
and other applications where 
spike and noise free power 
is required. 

• Fully integrated voltage surge 
and spike protector 

• Six way outlet with protective 
shutters 

• Double poled illuminated power 
switch 

• Safety circuit breaker 
• Rating 10A/240 volt ac 2400 
watts 

• S.A.A. Approved 

SP 560E $59.95 
plus $6.00 
Postage and 
Handling 

\ 

Send cheque/money orders to: 

A WAGNER ELECTRONICS P/L 
305 Liverpool Road, 

WAGNER Ashfield, NSW 2131 UN Or phone (02) 798 9233 
All Major Credit Cards Accepted 

Trade and Wholesale Enquiries Welcome. 
Phone (02) 797 9866 

READER INFO No. 16 

Reviews Compact Discs 
reviewed on this page 

supplied by Angel Compact 
Discs. Phone (02)253-3690 

Artist: Noiseworks 
Title: Noiseworks 
Producer: Mark Opitz 
Label: C.B.S. 
The debut offering from this Australian 
outfit is brash, tough and musically 
competent. 
From the passionate Love Somebody 

and Welcome to my World to the energetic 
Burning Feeling and No Lies, Noiseworks 
exude a rare confidence and ability. 
They manage to sound surprisingly fresh 

and vital, in spite of American sounding 
production values and musical influences 
from Springsteen and U2. 

Especially, vocalist Jon Stevens displays 
a maturity of style and delivery that belies 
a debut product. 

If this C.D. is any indication, Noise-
works would be a red hot live act and the 
Australian rock music scene is certainly 
richer for their existence. 
Recommended. 

— Mark Lewis 

Title — Body & Soul 
Artist — Jenny Morris 
Producer — 
Label— WEA 
Jenny Morris is a singer from New Zea-
land and this is her most popular release 
in Australia. There are eleven tracks on 

this disc all in the light rock genre. 
Morris has gathered a number of fellow 

New Zealanders to help her in the produc-
tion of this album. Prominent among these 
are Dave Dobbyn and Tim Finn. Morris 
emerges from this disc as a talented sing-
er, however her songwriting ability leaves 
much to be desired. The best tracks on 
this disc You I Know, Beating On The 
Same Drum were written by Neil and Tim 
Finn respectively. Morris' own contribu-
tions such as Body And Soul, and Light 
Hearted are ghastly musically and lyrically. 
Jenny Morris then is a singer with a fu-

ture. This album is not going to be 
remembered as her best but it is a valu-
able introduction to her style. 

Simon O'Brien 

Artist: Eurythmics 
Title: Savage 
Producer: David Stewart 
Label: R.C.A. 
This release is the seventh from this popu-
lar British duo and continues their tradi-
tion of finely produced, well crafted pop 
songs. 

Featuring the considerable vocal talents 
of Annie Lennox and the musical exper-
tise of Dave Stewart, Savage is a fine ex-
ample of pop music at its most sophisticat-
ed. 
Song titles vary from the theatrical, Bee-

thoven (I love to listen to), to the irrever-
ent, I've got a lover (back in Japan) and 
You placed a chill in my Heart to the 
raunchy I need a man. 
A healthy future for British pop is as-

sured while bands of the Eurythmics cali-
bre are still recording. 

— Mark Lewis 
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YAMAHA'S NEW 
CDX 1110 CD PLAYER 
OWES ITS BRILLIANCE 

TO A PIECE OF 
TWO-BIT TECHNOLOGY. 

Until now, CD players were limited to 

44.1 kHZ and 16 bit technology. Now 

Yamaha has, as Audio Magazine states, 

"found a way to improve on perfection': 

Introducing the world's finest CD player 

that features 18 shifting bits and 8 times 

oversampling digital filters. A tech-

nological progression that quadruples 

both sampling frequency and density to 

produce exquisite wave-form resolution. 

Saatchi YAM 044 

The result is unsurpassed sound quality. 

We could mention its 44 key wireless 

remote control, its new 3 beam laser 

pick- up, its 24 track direct access and 

random access programmable playback. 

Or we could compare it to our previous 

model, the CDX 1100. Of which Audio 

Magazine said "As to how a CD player is 

ideally supposed to sound, we do not 

hesitate to say that it should sound like the 

READER INFO No. 34 

CDX1100': All of which proves that the 

new CDX 1110 won't sound one bit better 

than any other CD player. It'll sound 

two-bits better. Starting at $399, our 

entire CD player range is there for the 

picking in your local Yamaha Hi-Fi store. 

5 YEAR WARRANTY 

12 month warranty on laser heads. 



FEED FORWARD 

10 PP. PsITCHRS( 11 7 > 

20 MES="YOUR MESSAGE" 

30 POS=" E5 -DOWN] E 1 1 -R I I3HT " 

17! 3P=80 REM SCROLL SPEED 

!cl = IS:REM WINDOW WIDTH 

SO F2S=CHR$(29) : CS=Ce+BS+BS+S$ 

70 MrS=r$+17$+17$4-r$+MES+" " 

PO FOR I = 1TOLENI(MES) 

90 PR INTP0$: MIDSCMES, I , NI ): CHRS( 145 ) 

10C FOR.N=E.1TOSP : NEXTN, I 

PEADY. 

Scroller 
This is an extremely simple but 
very clever idea. Many pro-
grammers have probably 
needed a scrolling message 
sometime. This program does 
just that, displays a preset mes-
sage. 
The message can be as long 

as you like, as long as it fits in 
a string. The width of the dis-
play window is adjustable in 

line 50. The scroll speed is ad-
justable in line 40. 
The start position of the mes-

sage is determined in line 30 by 
means of cursor controls. 
This program was mainly de-

signed for use as a subroutine 
in other programs. 

Sean Rodden 

Forestville 

20 REM CREATING PROGRAMMABLE CHARACTERS 
31 POKE56334,PEEK(56334)AND254:POKE1,PEEK(1)AND251 
35 FORI=OT063 
36 FORJ=0T07 
37 POKE12288+I*8+J,PEEK(53248+I*8+J) 
38 NEXTJ:NEXTI 
39 POKE1,PEEK(1)0R4:POKE56334,PEEK(56334)0R1 
40 POKE53272,(PEEK(53272)AND240)+12 
60 FORCHAR=1T026 
80 FORBYTE=OTO7 
100 READNUMBER 
120 POKE12288+(8*CHAR)+BYTE,NUMBER 
140 NEXTBYTE:NEXTCHAR 
198 PRINT"(CLR)" 
199 PRINT"(DOWN)(DOWN)(DOWN)(DOWN)" 
200 PRINT" ABCDEFGHIJKLMNOPQRSTUVWXYZ 
205 PRINT 
210 PRINT" ABCDEFGHIJKLMN 
220 PRINT" 
230 PRINT" OPQRSTUVWXYZ 
9000 REM GHOST ALPHA 
9010 DATA0,14,30,102,102,126,102,131 
9015 DATA0,254,99,126,99,99,51,206 
9020 DATA0,60,102,196,192,195,102,60 
9025 DATA0,222,51,99,99,99,102,156 
9030 DATA0,222,51,96,60,96,102,252 
9035 DATA0,222,51,96,60,96,96,192 
9040 DATA0,62,99,192,207,194,103,25 
9045 DATA0,227,102,102,62,102,102,200 
9050 DATA0,56,24,24,24,24,24,48 
9055 DATA0,14,12,12,108,204,204,120 
9060 DATA0,227,102,60,60,102,102,195 
9065 DATA0,112,48,48,48,96,243,206 
9070 DATA0,99,55,127,107,99,99,132 
9075 DATA0,227,51,63,103,99,99,195 
9080 DATA0,28,103,195,195,195,236,56 
9085 DATA0,140,98,98,60,96,96,192 
9090 DATA0,62,99,195,195,204,198,51 
9095 DATA0,206,99,99,102,60,102,195 
9100 DATA0,30,99,24,6,3,195,62 
9105 DATA0,63,192,12,12,24,24,24 

9110 DATA0,192,99,99,195,198,198,60 
9112 DATA0,195,102,102,28,28,24,24 
9115 DATA0,195,195,195,59,63,198,0 
9120 DATA0,195,102,14,28,60,102,195 
9125 DATA0,198,108,24,24,0,48,48 
9130 DATA0,63,198,12,24,48,59,226 

READY. 

3000 
3010 
3020 
3030 
3040 
3050 

3060 
3070 

3080 
3090 
3100 
3110 
3120 

3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 

3230 
3240 

3250 
3i60 
3270 
3280 

3290 
3300 

3310 
3320 
3330 
3340 
3350 
3360 
3370 

3380 
3390 
3400 

Ghost Alpha 
This program redefines the 
characters that are used for the 
alphabet, into ghostly looking 
chracters. 

Shane Camey 

Corrimal NSW 

DI.16:AB=19:PRINT"Cr 

INPUTIOAOCK OR nempLock Leallr:cs 
CS=LEFTs(C$.1):AKS.CHR$(34) 
IFC$,,,"L"ANDCs\>"0"THEN3010 

PRINT"C":TAB(16)::0S.0 
IFC$="L"THENAC$."LOCK":PRINTACII:OS=64:GOT03070 

AC$="UNLOCK":PRINTAC$ 
01.64- OS 
INPUTIOMICH F1LE":F$ 
IFRIGHTS(F$.1)."*"THENPRINT"="::GOT03080 
D.0 
TV 130 

OPEN15.8.15:NL$.CHR$10):N$=F$ 
OPEN2.8.2."$":GETi2.A$ 
PRINT"SSEARCHING FOR " F$ 

FORS.ITIDAB 
PRINT1115."01:":2:0:01:6 
FOR 1=0107 
PRINT$15."B-P:":2:121.3.:*1) 
GET$2.FT$ 

IFFT$m"THENFTS.NL$ 
FT.ASC(FTS):IFFT , )Ti.01THENJ310 

":F$.LEFTS(F$4.H$.16) 

PRINf$15."6-F:":2:(51.3::441, 

FORO.ITOlb 
GET$2.A$:IFA$=""THENA$=NL$ 
WS=Wi.A$ 

NEXTQ 
IFFs.wsTHEW3330 

NEXTI 
NEXTS:FRINT1WIFILE NOT FOUND ERROR.":GOTO.3400 

IFC$="L"THENPRINT"eLOCKED " N$ 
IFCs..;."L"THENPRINT"MINLOCKED " N$ 
11=1:S1=S 
PRINT$15."B-R:":2:0:DI:SI 

PRINT$15."E-P:":2:(2+32m11) 
FRINT$Z.CHRS(TY+05): 
PRINT$15."02:":2:0:01:S1 
CLIDSE:::CLOSEIS 

READY. 

Lock Unlock 
Lock/unlock is a utility for the 
1541 and compatible disk 
drives which allows you to stop 
files from being scratched. 

After running the program 
you can either press 'L' to lock 
a file or 'U to unlock a previ-

ously locked file. Then enter 
the filename (you must enter 
the full filename) and the pro-
gram will lock or unlock the 
chosen file. 

John Avis 
Frenchs Forest NSW 
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Enter the draw to win the off-road vehicle that drives like 

Plus FOR THOSE MOMENTS WHEN . . . 
Circuit boards are impossible t 
see and you're burning the 
midnight oil on detailed work 
every suscriber receives this 
handy magnifier absolutely free. 
Valued at $15. 

1.111111.01eassiiies.— 

Electronics Today International 
has all the latest news on 
technology covering such 
specialist areas as data 
communications, computing, test 
and measuring instruments, CAD 
and radio communications. ETI is 
great for people with a practical 
or theoretical interest in 
electronics, whether they are 
engineers, technicians, students 
or hobbyists. 

To enter, simply fill in the 
attached coupon, place in the 
reply-paid envelope and post to 
us. Or if missing, simply send 
name, address, telephone no. 
and cheque, money order or 
credit card details (card type, 
number, expiry date and 
signature) to: FREEPOST No. 4. 
Nissan Pathfinder Competition, 
P.O. Box 227, Waterloo NSW 
2017. No stamp required. For 
enquiries call (02) 693-95/7 or 
(02) 693-95/5. 

CONDITIONS OF ENTRY 
1 . The competition is open only to Australian Residents 

authorising a new renewal subscription before last mail July 
31, 1988. Entries received alter closing date will not be 
included. Employees of the Federal Publishing Company, 
Nissan Australia and their families are not eligible to enter. To 
be valid for drawing. subscnption must be signed against a 
nominated valid credit card, or. if paid by cheque cleared 
for payment 

2. South Australian residents need not purchase a subscription 
to enter, but may enter only once by submitting their name. 
address, and a hand-drawn facsimike of the subscription 
coupon to The Federal Publishing Company. PO Box 227. 
Waterloo, NSW 2017 

3 Prizes are not transferable or exchangeable and may not be 
converted to cash. 

4. The fudges decision is final and no correspondence will be 
entered into. 

5. Description of the competition and instructions on how to 
enter form a part of the competition conditions 

6. The competition commences on April 1. 1988 and closes with 
last mail on July 31. 1988. The draw will take place in Sydney 
on August 8. 1988 and the winner will be notified by 
telephone and letter. The winner will also be announced in the 
Australian on August 12. 1988 and a later issue of the 
magazine. 

7. The first prize is- a Nissan Pathfinder with Solarent treated 
windows. Deluxe bullbar. Thomas Electric Winch. Yokohama 
Super Digger lyres, and includes all on-road costs, third party 
insurance and registration. 

8. The promoter is The Federal Publishing Company. 180 
Bourke Road. Alexandria. NSW 2015. Permit No. TC88 319 
issued under the Lotteries and Art Unions Act 1901; Raffles 
and Bingo Permits Board Permit No 88 189 issue on 12-788: 
ACT Permet No. TP88 108 issued under the Lotteries 
Ordinance. 1964. 

NISSAN PAT 

INNOVATIVE modern body design 
and ultra-smooth suspension 
set-up makes the Nissan 
Pathfinder an instant hit. Since 
its introduction the Pathfinder 
has proven itself time and again 
to be a tough, exciting and 
rewarding vehicle on or off road. 

Your vehicle will be customised 
with TEAM OVERLANDER 4WD 
accessories including a Deluxe 
bullbar from Opposite Lock 
Accessories, Thomas Electric 
winch, Yokohama Super Digger 
Tyres fitted to Mullins alloy 
wheels and to complete the 
package, windows will be treated 
by Solartint. Válued at over 
$30,000. 

e 



Pathfinder Could be Yours!! 
• 

a car by subscribing to Electron ics 12 months subscription Today only $42.00 

Team Overlander choose 
Nissan Pathfinders for 
everyday transport and 
competition events. 

One of the Team's 
Nissan Pathfinders in 
action. 

ETINIS4 

HURRY OFFER CLOSES JULY 31, 1988! 



FEED FORWARD A 
Zettea to. de Edit« 

Regarding your recent arti-
cle on the manufacture of 
modems in Australia and 
how the industry is boom-
ing when Telecom brings in 
timed or metered calls. 
What effect will this have 
on the private sector of the 
market? I myself run a 300 
Baud moden on the Mac-
Board, usually 5 or 6 times 
a week, for about 20 
minutes or so per call. At 20 
cents per call that's not 
really bad, but with me-
tered calls the price will 
skyrocket. Won't this slow 

the current selling of 
modems, since the cost of 
running them will become 
prohibitive in the long run. 

Kendall Bennet 
Kew, Vic 

You should have a regular 
listing of IBM PC compat-
ible games and prices as it 
is very hard to come by 
them. 

Michael Dweson 
Waramanga, NSW 

Almost any PC store will be 
able to assist you — ED. 

COLI COL2 COL3 

SW3 

IC1= 74C14 
or 40106 
or 4584 

Childs Toy Organ 
This circuit will fit into the 
smallest sized plastic jiffy box. 
Pressing switches 1 through to 
12 causes the resistance be-
tween pins 1 and 2 of ICI a to 
go from 1M33 to 200k in I200k 
steps (approx). This causes 
ICla to oscillate at 12 different 
frequencies. The rest of the 
gates are arranged to drive the 
transducer in push-Pull. The 
10M resistor holds pin 1 high 

Telephone type 
Key Pad 

ROW1 Rod Irving CAT. 513060 

IC1e 
Piezo 

Transducer 

5 

when no switch is pressed. 
With no switch pressed there is 
no current flowing through any 
of the resistors so the circuit 
does not need an on-off switch. 
With different brands of ICs 
the range of sounds may not be 
suitable so the capacitor can be 
changed to suit. 

Lindsay Kafer, 
Laverton Vic 

Input 
from 
VZ-300 

AMP 
2 sw20 

o  

100k 

BC548 

8R 

n Phones 
U Socket 

To VZ-300 

0 PHONES 

O 0 

O 0 ° 0 0 
0 0 0 

O 000 0 

O 0 

OFF 

OFF 
VOLUME 

AMP 

.111111 

ON 

ON 
SOUND 

VZ Amp 
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, cg 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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Vandal Proof Car Aerial 

Having experienced the frustra- simple short wire antenna for 
tion of coming out to my car 
and finding the so-called "van-
dal proof" rubberised antenna 
broken off again, my thoughts 
turned to a Wireless World arti-
cle I had read ( Feb. 85). It de-
scribed how the rear window 
demister could double as an 
antenna. Although it gave no 
constructional details, it did 
give some clues as to where I 
could start. 
The main idea is that the in-

ductor is wound bifiliar and 
connected up series-opposing 
so that the heavy heater ele-
ment current, up to 15 A, 
doesn't saturate the ferrite. 
This inductor should ideally be 
a high quality VHF ferrite tor-
roid wound for high L and low 
C, but mine is 50 mm of loop-
stick ferrite with as many turns 
of heavy gauge wire as I could 
squeeze on. 
The heater elements form a 

medium wave AM and with the 
220p capacitor, a folded dipole 
for VHF FM. The 10n takeoff 
and 220p capacitor in the 
folded dipole are a compromise 
between the separate require-
ments of AM and VHF fre-
quencies balanced with the 
need to separate these bands 
from hash generated by the 
other sources in the car (igni-
tion, alternator, wipers, etc.). 
There is probably more room 
for experiment here. The 0.22µ 
capacitors form a further hash 
filter. 
The circuitry should be 

mounted in a metal box for 
screening; I used a small to-
bacco tin. The coaxial cable 
used must have an inner con-
ductor suitable for the high 
currents that will flow when the 
heater is on. 

In use, I've found that the 
antenna is quite satisfactory 

Rear 

Window 

Demister 

to Radio 

to Demister 
Switch + 12V 

being about as sensitive as the 
300 mm monopole it replaced 
on AM. It is much better on 
VHF FM, probably because it 
is correctly polarized to hori-
zontal signals. But best of all, 

OV 

anti-social brats won't be mak-
ing their brainless "social criti-
cisms" on my car anymore. 

A. P. Whichello 
Epping NSW 

1 

Feed Forward needs your minds. If you have ideas for circuits that you 
would like to enter in our idea of the month contest, programs for the com-
puting columns or just want a word with the editor, send your thoughts to: 

Feed Forward 
ETI, Federal Publishing, 
PO Box 227, 
Waterloo, NSW 2017 

Contributors can look forward to $20 for each published idea/program which 
should be submitted with the declaration coupon below. 
Programs MUST be in the form of a listing from a printer. You should in-

dicate which computer the program is for. Letters should be typewritten or 
from a printer, preferably with lines double spaced. Circuits can be drawn 
roughly, because we have a draughtsman who redraws them anyway, but 
make sure they are clear enough for us to understand. 

'Idea of the month' contest 
Scope Laboratories, which manufactures and distributes soldering irons and 
accessory tools, is sponsoring this contest with a prize given away every 
month for the best item submitted for publication in the ' Ideas for Exper-
imenters' column — one of the most consistently popular features in ETI 
Magazine. Each month, we will be giving away a Scope Soldering Station 
(model ETC6OL) worth approximately $191. 

Selections will be made at the sole discretion of the editorial staff of ETI 
Magazine. 

RULES 

The winning entry will be judged by the Editor of ETI Magazine, whose deci-
sion will be final. No correspondence can be entered into regarding the 
decision. 
The winner will be advised by telegram. The name of the winner, together 

with the winning idea, will be published in the next possible issue of ETI 
Magazine. 
Contestants must enter their names and addresses where indicated on 

each coupon. Photostats or clearly written copies will be accepted. You may 
send as many entries as your wish. 

This contest is invalid in states where local laws prohibit entries. Entrants 
must sign the declaration on the coupon that they have read the above 
rules and agree to abide by their conditions. 

COUPON 

Cut and send to: Scope-ETI Idea of the Month' Contest/ 
Computing Column, ETI Magazine, PO Box 227, 
Waterloo NSW 2017. 

-I agree to the above terms and grant Electronics Today International all rights to 
publish my idea/program in ETI Magazine or other publications produced by it. I 
declare that the attached idea/program is my own original material, that it has not 
previously been published and that its publication does not violate any other 
copyright.— 
' Breach of copyright is now a criminal offence. 

Title of Idea/program   

Signature  Date  

Name  

Address   

  Postcode  

L.  
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FEED FORWARD 

Usage: 

Trace print: 

Start: 

ore $4000 

cmpi.1 M$2,84(a7I 

bne.s Usage 

move.1 Scia7),a0 

cmpi.b 0$2,1(a0i 

bne.s Usage 

*allow 2 ange 

*2nd is numeric 

move.I a7.Stacl_pointer *save values in ram 
move.1 ia7i,Return_address 

move.1 $24.Trace_vector 

move. 1 MTrace_print,1124 

move.w sr,Status 

or .0 0$8000, Status 
move.1 $ 10(a7)..10 

novel $4(a0),Address 

bra.s Start 

move.1 Se(a7i,a0 

novel ( a0),d2 

move.I MMessage.d1 

moveq.I el170.d0 
trap 07 

rts 

mo ,e.w ( a7i..Status 
move.' ia7)..Address 

*install new vector 

*set trace flag in ram 

*trace start address 

Sprint message 

tsave sr, ne..t address 
*and registers 

mouem.1 c10-4 7 /a0-a7.Registers 

lin: 
bur 

move.I 

clr.I 
move.w 

moue.: 
moeez . 

move.1 
ber 

a6.0$0 

Cr_lf 

Address. a0 

MTeiitl.d1 
uS70.d0 

IlTeit2,d1 

MRegister,,a3 
Print registers 

IlTe‘it7.d1 

bsr Print_registeru 

unli a6 

moveq.1 M112.d0 
trap 57 

CMVI.b 

begs Trace_e,it 

*print crilf 

*set to print c10- d-

*then a0- a7 

*wait for i.,press 

tend if 

modem.1 Registers.d0-d 7/a0-a7 *else restore registers 

move.: Address.-ia7) *push address 

move.w Status.-( 071 

rte 

land flag 
lido single step 

Trace_e,it: 

move.' Trace_vector.$24 

and: 11$74ff.sr 

move.] Staci_pointer.a7 

move.1 Return_address,(a7) 

rts Sand end 

Print , egisters: 
moveq.1 M$70,d0 

trap $ 7 

Loop: 

moveq MS7,d4 

move.1 ( a7)..d2 

move.I MText4.d1 

moveq.1 M$7.0.d0 

trap 57 

dbra d4,Loop 

Cr 1f: 

move.1 MTe.t0.01 
moveq.1 11$20,d0 

trap $ 7 

rts 

Stacl_pointer: ds.1 

Return_address: 45.1 

Trace_vector: ds.1 

Status: ds.w 

Address: ds.1 

Registers: ds.1 

Message: dc.b 

Text0: dc.b 

Text': dc.b 

Text2i dc.b 

Te.t3: dc.b 
Text4: dc.b 

end 

6 

*restore machine 

*print te -; t 

*set count 

Sprint registers 

'Usage: 7.s Address' 

12.10,0 
'SR: 504m PC: %0Sx',12,10.0 

'DO-D7:',0 

'AO-A7:',0 

' %0Bie.0.0 

Trace 
Trace is intended to be assem-
bled using the ETI 1616 assem-
bler, SSASM. When assembled 
it can be run as a transient pro-
gram under 1616/OS and it will 
allow machine language to be 
run in a single step fashion. 
This is the trace mode. The 
program gives a print-out of 

the status register and the 
chip's internal registers at each 
pause. Any key, except ' x', will 
cause a single step operation. 
An 'x' will return control to 
1616/0S. 

Mike Gregory 
Winston Hills NSW 

.4tteze 

I am writing on behalf of 
the Melbourne MSX and 
Spectravideo Users Group 
Inc. We are aiming at bring-
ing about a greater aware-
ness of the existence of our 
user group. We are of the 
strong belief that there are a 
great number of MSX (Micro 
Soft extended BAsic) and SVI 
(Spectavideo) users out there 
who have no idea that we 
exist, or have MSX or SVI 
Computers hiding in cup-
boards. 
The club meets from 

1.00pm to 5.00pm. Usually on 
the first Saturday of each 
month except January. Visi-
tors welcome. 

Nunawading Civic Centre 
C.L. Willis Room 
Whitehorse Rd 
Nunawad Wig 

(03) 546-3035 or (03) 878-6169 

I think ETI is going too much 
for computers, and away 
from radio and electronics. 
The old copies were very in-
teresting for the hobbyist, but 
computers are too far from 
the hobby scope of today. 

R. Trejon 
K. R. Electronics 

Colum 
eld 4573 

How about some articles on 
building an IBM compatible 
machine from parts. The 
boards are already on the 
market. Discussing how the 
boards work and how they 
join up to different parts. 

Steven Molnar 
Sydney CAE 
CarlIngford 
NSW 2118 

We have been look .r 
of getting at the IBM market for 
o number of years We have in 
vestigotecl hundreds of project 

ideas, and always come back to 
the sod truth that a complete 
unit con usually be bought in 
from Asia for less than the cost 
of component ports in this coun-
try, which makes them rather 
unattractive This applies to com-
plete computers as much as 
boards Nevertheless, ideas for 
hocking into the guts of on IBM 
clone ore always welcome See 
for instance. "Clone link" ETI Nov 
87 p100-102 

- Ed 

More information on R and D 
in Australia please, espe-
cially in the medical and 
scientific areas. 

M Walpole 
WIlston 

Qld 4501 
We ore working hard on improv-
ing our coverage on local e/ec-
francs and D. and I hope the 

results ore starting to become 
apparent 

- Ed 

Your magazine appears to 
have improved in recent 
months - the articles are in-
teresting and informative. 
However, the project and 
ideas area needs Improving. 
Compared to what you have 
done in the past, the projects 
are rather weak, and the cir-
cuits in Feed Forward are pa-
thetic. "Sound Insights" is 
excellent. 

M. Boyes 
Pennant Hills 
NSW 2120 

A terrific little Aussie letter this Ifs 
like a Holden, always knocking If 
you don't like the projects. stop 
whinging. Mr Boyes. do some-
thing about it Contribute' Design 
something If I don't find your 
contribution pathetic. Ill run it 

- Ed 

a 
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DATASAT 
and 

WIANU•Aul UM IN AUSTRALIA 
8Y DATASAT AUSTRALASIA Pit 

Prize courtesy of DATASAT, 67 Scott St., 
Liverpool, N.S.W. Phone (02) 821-1622 

offer you 
the chance to win one of 10 
DataSat VTEX Intelligent Desk 
Modems with IBM software, 
comprehensive manuals, 
RS-232-C cable, telephone 

adaptor and plugs. 
Total value of each prize $548. 

Contest to be drawn 15th June, 
1988. 

Just fill out the coupon below and send to: 
ETI, P.O. Box 227, Waterloo, N.S.W. 2015. 

ETI DATASAT Contest 

I Name  

• Address  

L  
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NEW PRODUCTS 

New Workstations 
from HP 
HP's line of graphics worksta-
tions range from the HP 9000 
Model 318M monochrome sys-
tem and its color complement, 
the Model 319+, to the Model 
825SRX superworkstation. In 
the mid-range, the existing 
high-performance monochrome 
(MH) and color (CH) systems 
are joined by the accelerated 
systems (CHX) and are config-
ured with the HP 9000 Models 
330 and 350 SPUs. 
Model 318M, which has an 

Australian price of around 
$9930 (duty-levied before tax) 
features high-resolution mono-
chrome graphics and 2-MIPS 
computation performance. 

Model 319C+, at around 
$18,200 (DLBT), offers graph-
ics performance similar to 
Model 330MH/CH and Model 
350MH/CH in low-priced Mod-
els 330MH/CH, 350MH/CH 
and 319C+ all provide high-
performance graphics capabil-
ities, such as hardware support 
for vector drawing, circle draw-
ing, patterned area fill and 
pixel replication. These fea-
tures are most useful for appli-
cations such as EE logical de-
sign, schematic entry, logic 
simulation, 2D mechanical 
drafting, mapping, AEC, AI 
and computer-aided software 
engineering (CASE). 

READER INFO No. 150 

Data Software Acquisition 
Elmeasco Instruments is selling 
the Fluke Helios Toolbox, a 
software package for creating 
the data acquisition and control 
system software of its Helios- I 
Computer Front End. 

Helios- I makes real-world 
measurements, and Helios 
Toolbox is intended for meas-
urement applications requiring 
custom software. The Helios 
Toolbox expedites the develop-
ment of powerful data acquisi-
tion software by providing rou-
tines that handle all communi-
cations with Helios- I. It's writ-
ten in Microsoft QuickBASIC. 

Helios Toolbox is comprised 
of a variety of routines to assist 
the programmer in gathering 
data in real-world parameters 
such as temperatures, pressures 
and flows, and processing the 
data on an IBM-PC/AT/XT or 
compatible. Data can be 
scanned and logged using sim-
ple one-line statements, focus-
ing programming efforts on the 
application. 

For more information con-
tact your nearest Elmeasco of-
fice in Sydney, Melbourne. 
Brisbane, Perth and Adelaide. 

READER INFO No. 151 

Extending CAE 
Digital Equipment Corporation 
has announced that it has 
extended its Systems Coopera-
tive Marketing Program 
(SCMP) agreement with the 
CAE Systems Division of Tek-
tronix, to include Tektronix' 
PCB, Gate Array and Full 
Custom WorkSystems. 
Extending the SCMP agree-

ment to include the PCB, Gate 
Array and Full Custom Work-
Systems represents a closer 
alliance between Tektronix and 
Digital in the ECAD (elec-
tronic computer-aided design) 
market. Tektronix product phi-
losophy complements Digital's 
hardware strategy, and to-
gether we provide a proven, 
high-performance design solu-
tion to bring products to 
market quickly. 
Tektronix' PCB WorkSystem 

includes tools for schematic 
capture, simulation and veri-
fication, and physical layout of 
complex printed circuit boards 
for complete PCB develop-
ment. It accommodates layout 
and manufacturing constraints 
of boards with fine-line or sur-
face mount technologies, and 

mixed design boards. 
The Gate Array WorkSystem 

is an integrated set of tools for 
the design, simulation and 
automatic physical layout of 
gate arrays. It includes the 
TurnChip ASIC Layout Mod-
ules which enable the gate 
array designer to control the 
chip design through the physi-
cal layout stage for optimal 
performance and faster time to 
market. 
The Full Custom WorkSys-

tem provides the tools needed 
for hand-crafted design and 
layout of high performance 
analogue, microwave and high-
speed digital integrated circuits. 
Featuring a flexible user inter-
face with customized configura-
tion menus. All three Work-
Systems are supported under 
Digital's VMS operating 
system. 
As Digital's first SCMP par-

ticipant in the ECAD market 
segment, Tektronix has mar-
keted its Designer's Database 
Schematic Capture (DDSC) 
software with Digital's VAX-
based computer family since 
March 1986. 

READER INFO No 152 

IDT CMOS Static Ram 16I( 
The IDT6167 is a 16,384-bit 
high-speed static RAM orga-
nised as 16K x 1-bit. It is fabri-
cated using IDT's high-per-
formance CEMOS. 

Access times as fast at 
15ns are available with maxi-
mum power consumption of 
only 550mW. The circuit also 
offers a reduced power standby 
mode. When CS goes high, the 
circuit will automatically go to 
a standby mode as long as CS 
remains high. In the standby 
mode, the device consumes less 
than 10mW typically. This 
capability provides significant 
system-level power and cooling 
savings. The low-power version 
also offers a battery backup 
data retention capability where 
the circuit typically consumes 
only 1W operating off a 2V 
battery. 

All inputs and the output 
of the IDT6167 are TTL-com-
patible and operate from a sin-
gle 5V supply, thus simplifying 
system designs. Fully static 
asynchronous circuitry is used, 
which requires no clocks or re-
freshing for operation, and 
provdes equal access and cycle 
times for ease of use. The 
IDT6167 is packaged in either 
a space-saving 20-pin, 300 mil 
DIP or 20-pin leadless chip car-
rier, providing high board-level 
packing densities. 

The IDT6167 Military 
RAM is 100% processed in 
compliance to the test methods 
of MIL-STD-883, Method 
5004, making it ideally suited 
to military temperature applica-
tions demanding the highest 
level of performance and reli-
ability. 

READER INFO No. 153 
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»HIM 10-1234 Modem 
Melbourne-based Interlink has 
released details of its 10-1234. 

It will do 2400 bps full du-
plex, 1200 bps full duplex, 
1200/75 bps and 75/1200 bps for 
the videotex standard plus 300 
bps full duplex. • 

It also has dial-back security 
with password access, a bat-
tery-backed telephone directory 
and setup memory. On the 
front-panel there is a dual 
7-segment LED status and 
mode display. 
The 101234 will auto dial/an-

swer/disconnect and auto baud. 
It conforms to both CCITT and 

BELL standards. 
Interlink says the 101234 is 

aimed at bulletin board provid-
ers and users requiring high 
speed yet affordable communi-
cations. The battery-backed 
setup and telephone directory 
when used with manual opera-
tion mode mean that a terminal 
is not required in order to op-
erate the mode. This means the 
modem may be used with point 
of sale terminals, cash registers 
and other remote devices. 
For more information contact 

Interlink on (03) 525-3388. 

READER INFO No. 154 

New 160 Amp Welder End 

A new 160 amp welder end de-
signed for operation from 
either gasolene or diesel engine 
has been released by Pacific 
Power Generation. Called the 
Weld King G1 W the new unit 

has a strike voltage of 50 volts 
and a welding voltage of 25-30 
volts. 

Pacific's new alternator end 
is a heavy duty duty construc-
tion and features 2 KVA single 
phase generator functions and 
5 KVA three phase generator 
functions. 
The unit is suitable for use 

with 2.5mm electrodes for con-
tinuous duty of 3.5mm diame-
ter electrodes for intermittent 
operation. A 12 volt or 24 volt 
battery charger with automatic 
charging regulation is included 
as part of the unit's standard 
configuration. 

Pacific claim the new Weld 
King can be run from any gaso-
line or diesel engine developing 
12 hp at 29 rpm. The unit is 
designed for 2 pole operation. 

READER INFO No. 155 

Software for Machine 
Fault Detection 
Brüel & Kjaer Type 7616 or-
ganizes the collection of vibra-
tion data and process parame-
ters, such as temperature, 
speed and load, and automati-
cally reports changes in the 
vibration spectrum. Special at-
tention is paid to machine pro-
cess parameters in order to 
make relevant comparisons, 
since vibration spectra vary 
with these parameters. The 
Type 7616 distinguishes be-
tween 30 different process pa-
rameters per machine. 
By using a three-dimensional 

plot (showing the vibration in-
crease of several spectra simul-
taneously) and performing a 
trend analysis of vibration in-
crease, the maintenance engi-
neer can schedule maintenance 
in advance of a predicted 
breakdown. It is also possible 
to make trends in any combina-
tion of process parameters. 
The Type 7616 runs on the 

IBM XT or AT Personal Com-
puters. Access to the different 
functions of the Type 7616 can 
be limited to suit the responsi-
bilities of individual members 
of the maintenance team. The 
routines for the day-to-day col-

lection of data are designed to 
be used by any member of the 
team. 
For day-to-day data collec-

tion, the operator connects the 
analyzer to the computer and 
selects a pre-defined route 
from the Type 7616. The Type 
7616 loads the analyzer with 
the reference spectra for the 
route and issues a route map 
on the printer. The operator 
follows the route map and 
makes a new measurement at 
each measurement point. The 
analyzer automatically repeats 
the reference measurement set-
up and performs an on-site 
comparison. At the same time 
the operator fills in the process 
parameters in the route map. 
When the route is complete, 

the operator reconnects the 
analyzer to the computer, starts 
the unload and types in the 
process parameters. The Type 
7616 makes a spectrum com-
parison of each new measure-
ment and any severe spectrum 
increases are listed in a report 
which is issued on the printer. 
All data is stored on disc for 
further spectrum comparison, 
trend analysis or 3D plot. 
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Current Monitoring System 
Australian Metrosonics has 
released their model fk-7011C 
current monitoring system con-
tains a compact real-time con-
figurable data logger, clamp-on 
ac current probe, and portable 
terminal printer. 
AC load current values up to 

600 amps can be recorded at 
250 millisecond intervals and 
averaged over one second to 

four hour periods. It has 
memory storage for 3500 
values. The fk-7011C produces 
formatted tabular/graphic real-
time output reports on the sys-
tem printer or an IBM compat-
ible computer. For more infor-
mation contact Australian 
Metrosonics, PO Box 120, Mt 
Waverley 3149. Telephone (03) 
233 5889. 
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NEW PRODUCTS 

Flying 
Combiners 
RFS, a subsidiary of the Hills 
Group has just released an an-
tenna combiner designed for 
the RAAF. 
These 8-channel combiners 

will allow common antenna 
working by up to eight trans-
mitters, or receivers, on differ-
ent frequencies. Four addi-
tional channels may be added 
to give a total of 12 channels. 
Each channel is continuously 

tunable over the range 225-
400 MHz. Frequency separa-
tions as close as I% will give 
greater than 40 dB isolation. 
An additional filter per channel 
will permit separations as close 
as 0.5% 
A channel comprises an as-

sembly of bandpass filters and 
one reject filter, interposed be-
tween individual equipment an-
tenna terminals and the com-
mon antenna feeder. 
For further information con-

tact Radio Frequency Systems 
on (03) 728-1777. 
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Arbitrary 
Function 
Generator 
The newly-released Rohde & 
Schwarz function generator 
AFGU generates a comprehen-
sive range of signals needed in 
the field of electronics, electro-
acoustics, vibration measure-
ments, materials testing and 
control engineering. Within the 
frequency range 1 µHz to 
20 MHz, AFGU is able to gen-
erate sine, triangle and square 
symmetrical waveforms. For 
asymmetrical waveforms the 
range is 1 µHz to 2 MHz. The 
frequency resolution is 41/2 
digits with a minimum of 
1 µHz. An option extends the 
frequency range to 40 MHz for 
square waves with 
TTUHCMOS levels. 
AFGU allows the generation 

of any user-specific waveform. 
A memory is available for the 
definition of these waveforms 

providing a resolution of 4096 
points in the horizontal and 
1024 in the vertical direction. 
The signal generated from 

the readout of the waveform 
memory and the DIA converter 
is completely defined by speci-
fying the start and stop ad-
dresses, the voltage and the 
sample clock. Start and stop 
addresses can be set anywhere 
in the X address range, thus 
enabling the generation of 
curve segments as well as of 
separate curves stored in differ-
ent subranges. The sample 
clock for the generation of the 
individual points of curves can 
be set between 100 ns and 
327 s with crystal accuracy. 
With a minium step width of 
100 ns at a rise time per step of 
below 70 ns, AFGU belongs to 
the fastest class of generators 
of free-selectable waveforms on 
the market. 
For more information contact 

Rohde and Schwartz on (02) 
267-2622. 
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High speed 
ADC 
Force Computers has released 
a new series of high speed ana-
logue-to-digital - I/0 boards 
called the SYS68K/AD-10/11 
series. 

the AD- 10 board features 32 
single ended or 16 differential 
analogue input channels with 
12- to 16- bit resolution. To 
provide analogue output con-
trol functions, the AD- 11 
board features two additional 
analogue output channels. An 
expansion bus expands the 
number of input channels to 
256. 
The basic card may he ex-

panded to provide: 

* measurement of high speed 
transients or spikes during a 
specified time: 

* high level voltage inputs and 
4 to 20 mA current loops; 
For further information on 

the AD- 10/11 family, contact 
the Dindima Group on (03) 
873-4455. 
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PC4502 Laptop Computer 
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The Sharp Corporation has an-
nounced the release of their 
new PC4502 laptop computer, 
claimed to be the first laptop 
computer in Australia with a 
backlit screen and 88-key key-
board. 
The PC4502 is an IBM com-

patible computer that will run 
all popular programs and offers 
full battery operated portabil-
ity, without sacrificing anything 
in convenience or ease of use. 
The screen is a backlit, 

super-twist liquid crystal dis-
play that provides excellent 
readability with enhanced 
graphic display in a wide vari-
ety of conditions. The super-
twist crystals give a very high 
degree of contrast, whilst the 
backlight provides a uniform 
light source for easy viewing 
under a range of different light-
ing conditions. 
Most laptop computers do 

not have a full size desktop 
computer style keyboard with 
seperate numeric and cursor 
keys. By contrast, the key-
board of the PC4502 has a total 
of 88 keys with a seperate nu-
meric keypad and seperate 
curso keys. Data entry is there-
fore much easier, particularly 
in number-intensive applica-
tions. 
A rechargable battery pro-

vides independence from power 
points, for up to seven hours. 
The computer can also be used 
with the 240 volt adaptor sup-
plied, even when the battery is 
recharging. Two 3.5 inch disk 
drives are provided as standard 
with 720K bytes capacity per 
disk. If required, an optional ex-
ternal 5.25 inch disk drive can 
also be connected to the corn-

puter. 
Equipped with 384K bytes of 

RAM, the PC4502 can be ex-
panded up to 640K bytes of 
main memory And additional 
IM byte of memory conform-
ing to the Lotus/Intel/Microsoft 
EMS standard can also be 
added, for use with selected 
wiht software. 

Standard interfaces provided 
are a parallel printer port 
(Centronics standard), and 
RS232 port for communica-
tions, and an interface for the 
5.25 inch disk drive. An op-
tional ROB port for connection 
of an exernal colour or mono-
chrome monitor is also avail-
able. This allows the PC 4502 
to be used with a monitor at 
home or in the office. 
Another option is an 

EPROM card that allows the 
use of up to 768K bytes of read 
only memory storage. Software 
can be put on EPROM chips 
(subject to copywright provi-
sions) and installed in the ma-
chine. The software is then al-
ways ready to run — no need 
to use disks. This makes it 
ideal for specialised applica-
tions. 
The PC4502 is a lightweight 

(4.8kg), fully functional com-
puter with go-anywhere con-
venience and compatability 
with popular sofware. With its 
outstanding range of features, 
it is the ideal choice for port-
able computing needs. 

For further information co-
natct Sharp Corporation of 
Australia, 1 Huntingwood 
Drive, Huntingwood, Black-
wood NSW 2148. Phone (02) 
831-9111. 
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Julie, listening and talking 

DSP Chips Talk 
And Drive Fast 
Recent applications of Texas 
Instruments TMS320 Digital 
Signal Processors (DSPs) high-
light the flexibility of this new 
breed of very high speed chip. 
Companies involved in areas 

such as automotive, consumer, 
and telecommunications — just 
to name a few — are applying 
DSPs to a variety of realtime 
control applications. 
This DSP capability was rea-

lised by Cranfield Institute of 
Technology in Bedfordshire, 
England, and the TMS320 was 
designed into an active suspen-
sion system used in the team 
Lotus T92 Formula One race-
car. 
The TMS320 tells the car's 

hydraulic shock absorbers to 
adjust and react to current 
road conditions based on infor-
mation from a series of sensors 
located throughout the vehicle. 
Many factors are considered, 

including wheel velocity, car 
velocity, hub displacement, 
body attitude, and lateral accel-
eration. The DSP then controls 
each wheel independently to 
allow for these factors. 
Due to the high speed of the 

TI DSP chip, the TMS320-
based active suspension system 

adapts to the varying road 
conditions every 10-millisec-
onds. 
Another recent example of 

creative applications of the 
TMS320 is Julie, the first doll 
to feature word and voice 
recognition capabilities. De-
veloped by Worlds of Wonder, 
Julie is a blond-haired, blue-
eyed collector doll featuring 
synchronised eye and mouth 
movements and able to make 
more than 100 discrete, sound-
activated, intelligent responses. 
Through a simple conversa-

tion training process. Julie be-
comes a child's special friend 
and will respond only to that 
child's voice. Julie's tempera-
ture sensors will prompt a com-
ment on the weather if there is 
a sharp change, her motion 
sensors might elicit an enquiry 
as to a destination. 

"Julie is another exciting ex-
ample of how state-of-the-art 
technology can make imagina-
tion a reality," said Texas In-
struments' Marketing Engineer, 
David Cartwright. 
"More than 100 designs are 

already underway in Australia 
using TMS320 chips." 
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Ultra-Miniature Relay 
Claimed, by National, to be 
the smallest polarized relay in 
the world the TO series mea-
sures only 14 mm long 9mm 
wide and 5mm high. This is 
certainly much smaller than the 
popular DIP reed relay and of-
fers the additional advantage of 
2 changeover contact sets, a 
feature rarely available eco-
nomically in a reed relay. 
The TO relay fits into a 10 

pin DIP socket and is available 
with single side stable or 2 coil 
latching functions. Operation 
time is approximately 0.5mSec 

while contact bounce is less 
than 0.1mSec due to the provi-
sion of bifurcated (twin con-
tacts). 

Contacts, although, rated at 
30 Vdc at 1 Amp and are suit-
able for dry circuit applications 
such as audio or thermocouple 
switching. 
The TO relay is completely 

sealed and is available in coil 
voltages from 3 to 24 Vdc. For 
further details contact Stuart 
Wright, Marketing Manager 
RVB Products. (03) 543 1611. 
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Voltage Regulator 
New Era Electronics have 
released a new series of high 
current voltage regulators. 
The 78R05 positive 3 termi-

nal fixed linear voltage regula-
tor is capable of delivering a 
continuous load current in ex-
cess of 20 amperes at a nomi-
nal regulated output voltage 
factory of 5 volts. The 78R05 
has built-in protection features 
such as output short circuit cur-
rent limiting, thermal overload 
and safe operating area protec-
tion. If external conditions ex-
ceed the 78R05's capabilities, 
the device temporarily shuts 
down protecting itself and the 

load circuit until the fault is re-
moved. This feature eliminates 
costly additional protection cir-
cuitry as well as overly conser-
vative heat sinks typical of dis-
crete high current voltage regu-
lator designs. The 2 lead her-
metic TO-204MA package (for-
merly called TO-3) provides up 
to 90 watts of internal power 
dissipation. A wide range of 
high current fixed and variable 
voltage regulators have also 
been released. For further in-
formation contact Fairmont 
Marketing on (03) 877-5444. 
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Pocket-Size Switch 
A pocket-size optical switch de-
veloped by a research team at 
the Caswell laboratories of the 
Plessey Company, has the ca-
pacity to handle all the tele-
phone conversations in pro-
gress in the world at any mo-
ment. 
The device, claimed by Ples-

sey to be the most advanced of 
its kind ever produced, is 
being formally unveiled at 
Telecom 87 in Geneva shortly. 

Optical switches differ from 
the electronics ones used in 
modern telephone exchanges in 
that they handle signals in the 
form of light energy, rather 
than electrical energy, so con-
versations are converted into 
pulses of light rather than elec-

trical signals. Transmission sys-
tems using light have the 
potential to carry almost limit-
less information. 
There is no requirement for 

a single global telephone ex-
change tht could use the 
switch, but the technology will 
be needed in the very high ca-
pacity fibre optic communica-
tions network of the future. 
Plessey believes a more im-
mediate application will be 
providing emergency re-routing 
facilities in parts of existing 
telephone networks where 
there is already a high concen-
tration of optical fibre links. 
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REVIEW 

The Psion Organiser 
The Psion (say it sigh-on) Or-
ganiser 2 is one of the most re-
markable computing devices to 
come on the market in the last 
few years. It is no bigger than 
a pocket calculator, but con-
tains up to 288 K of memory 
which can be controlled by an 
on board programming lan-
guage called OPL. There is 
also a database on board, a 
diary planner with an audible 
alarm, a calculator with all the 
necessary scientific functions, 
an alarm clock you can park by 
the bed, as well as an RS232 
port to connect into more con-
ventional computers or print-

ers. The Organiser is more 
than just an executive toy. 

1 started out by calling the 
Organiser a computing device, 
because it's difficult to know 
exactly how to characterise it. 
It is not a conventional com-
puter, and with its small calcu-
lator-like keyboard, would be 
an extremely inefficient way to 
enter large amounts of text. On 
the other hand, it is scarcely a 
calculator. It has an on board 
programming language that's 
much like Forth, although 
without the language's power-
ful 1/0 facilities, and calculators 
don't usually have databases 
and diaries as part of their 
facilities. 

In fact the Organiser is a 
new type of device. It will be 
used differently, I predict, to 
any existing computing devices. 
It is the closest we have yet 
seen to the electronic note-
book. It is, as I found out over 
the last few weeks, quite pos-
sible to carry it around in a 
brief case, use it to store phone 
numbers and appointments, in 
fact, generally to organise one's 
life. 

Inevitably, however, one's 
first instict is to use it as a cal-
culator, in which role it's per-
fectly adequate. although it has 
few of the more exotic func-
tions. If you want to use it in 

place of a scientific calculator, 
the math pack that Psion sup-
ply as an extra is really indis-
pensible. 

I draw the line at using it to 
tell the time, but the alarm fa-
cility is extremely useful. 

I used the database function 
as a method of storing phone 
numbers. The Organiser will 
allow storage of up to 256 
characters in up to 16 lines in 
each entry of the database. A 
find function can then be used 
to access any part of any string 
used in any of the entries. So 
Joe Bloggs, 02 693 9988 could 
be called with Joe. Blo or even 
88 if that is all one can remem-
ber. In the event that two en-
tries contain the same string. 
both will be called. 

OPL 
The most interesting part of 

the Organiser is undoubtedly 
the Organiser Programming 
Language (OPL). This is a lan-
guage based on 'Procedures' 
which can be defined by a sin-
gle word. These procedures can 
then be called as part of other 
procedures, directly from the 
opening menu or from within 
the calculator function. This fa-
cility allows one to customise 
the Organiser to the nth de-
gree. 

For instance we might define 
the procedure "add" to consist 
of the lines: 
add: 

a=1 
b=2 
c=3 
d=a+b+c 

so that calling add returns d=4. 
Now, another program called 
sub might consist of: 

Jon Fairall 

e=4 
add: 
print e—d 
which makes e=4, calls the 
program add (d=6) and thus 
returns a value of —2. As 
makers of other similar lan-
guages have discovered, this is 
an immensely powerful way of 
building a program of great 
complexity. 
OPL has all the commands 

one would expect of a serious 
programming language, plus 
peek and poke instructions to 
allow manipulation of machine 
code. Frustratingly, the manual 
tells one that it's possible to 
programme in machine code, 
that it's really fast, but also it's 
dangerous to do because you 
"take full control of the chip at 
the heart of the machine", and 
then provides no information 
on how to do it. A hacker's joy 
ground this. 
For really serious computing, 

its possible to get an emulation 
package for about $200, which 
will completely emulate the Or-
ganiser on a PC, allowing one 
the freedom to develop a pro-
gram using a proper keyboard 
and screen. There are debug, 
assemble and compile facilities 
in the package as well. 

The processor is an 
HX6303X, with 16 K of RAM 
and 32 K of ROM to support 
it. There is also up to 128 K of 
EPROM in datapaks. The Or-
ganiser has two datapaks that 
clip into the shell around the 
back. These can be plugged in 
and out at will, so expanding 
the memory capacity indefinite-
ly. They are treated within the 
Organiser just like disc drives. 
One can copy from the on 
board disc space (A) to either 
of the datapaks (B) or (C), and 
vice versa. 
One consequence of using 

EPROMs in this way is that 
the contents of the datapaks 

can't be erased easily. Thus, if 
you save to EPROM, then de-
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cide to change a program, the 
datapak will retain both ver-
sions of the program, although 
only one appears in the direc-
tory. Psion advises you to test 
programs in RAM before com-
mitting to the datapak. It is 
possible to change the contents 
of the datapak if required, but 
to do so requires that all the 
information be erased, in a 
process analogous to reformat-
ing a floppy disc. According to 
the manual, the EPROM can 
be reliably refomatted 100 
times. 

Erasure can either be done 
in the normal way, by exposing 
to UV light, or alternatively by 
returning the device to a deal-
er. Price will be under $5. 

Using EPROMs also has sig-
nificant consequences for the 
battery. Its obviously difficult 
to get precise figures, but it ap-
pears that in the normal mode 
of operation the Organiser's 
nine volt battery will last for a 
considerable period of time. 

Certainly during the month of 
this test it showed no signs of 
wear. However, writing to the 
EPROM is a different story. 
If you intend to store a lot of 
data this way, a battery pack is 
a necessity. 

Even so, this is not really a 
• negative feature of the Orga-
niser. It shouldn't be necessary 
to download to the datapaks 
except at odd intervals, and the 
expense is more than compen-
sated for by the safety of the 
data stored on the EPROM. 
Once in, it won't come out 
again without a great deal of 
fuss. 

It's not entirely a surprise to 
find that Psion have built a 
couple of EPROMS with pro-
grams already available on 
them. Current applications in-
clude the Concise Oxford Spell 
Checker, an electronic version 
of the Oxford English Diction-
ary, a finance pack, a maths 
pack and all the soft and hard-
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ware to support a bar code 
reader. 

Less Attractive 
Features 
There were a couple of fea-
tures of the Organiser that I 
found less attractive. The de-
vice invites text usage, but the 
keyboard is too difficult to use 
in its current format. The type 
of layout used by Casio and 
HP in their pocket computers 
is much more preferable. This 
allows a proper QWERTY 
keyboard, and while not really 
allowing proper typing, at least 
makes possible two finger 
operation of a sort. The Orga-
niser is strictly a single finger 
affair. This being so, its diffi-
cult to know why they insist on 
some two finger operations. To 
access the second function of 
the keys, for instance, requires 
that one holds down the Shift 
and one other key at the same 

time. This gets to be infuriating 
after a while. 
On the other hand, the Psion 

is physically a very attractive 
p..ckage. It comes in a grey 
case with a sliding holster that 
protects the keyboard as it 
bounces around in bags and 
cases. It feels nice and robust. 
The board inside uses surface 
mounting technology, which 
goes a long way towards ex-
plaining its small size. 

It will be interesting to see 
how the Organiser goes in the 
Australian market place. It has 
been promoted extensively in 
the UK, where Psion are locat-
ed, and has apparently done 
quite well. It will sell here for 
about $500, with the EPROM 
costing up to $400 for the 
128 K datapak. The local dis-
tributor, Melbourne based 
Eastern Micro Electronics, is 
planning a big marketing push 
over the next few months, so 
look out for it. 
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Rustrak "Ranger" 
marshalls wanted 
data With this intelligent data logger on your hip you'll 

be able to draw faster conclusions and round up 
outlaw data for analysis both indoors and outdoors. This rugged, 
battery operated, compact device can store data unattended in 
hostile environments, from 5 minutes to 100 days, and it interfaces 
with IBM PC's and compatibles via the RS-232C communications 
port. Other features include: 

• Powerful PRONTO software 
• Simple two key operation 
• LCD allows easy use as a meter 
• Intelligent memory changes with signal dynamics 
• Standard inputs for temperature, DC volts, AC volts, 
current, RPM, pulse count... and more. 

• Storage on 1 to 4 channels 
Available in Australia exclusively through Tecnico. 

SYDNEY 4392200 MELBOURNE 5423260 
11 Waltham Street, Artarmon, N.S.W. 2064. 

TECNICO ELECTRONICS 
For electronic components 8« instrumentation. 
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REVIEW 

Hitachi 111065 
Oscilloscope 
Hitachi have just released the 
V-1065 in this country. It's an 
interesting machine for a num-
ber of reasons, not least be-
cause of its pricing. At $4739 
it's dirt cheap by comparison 
with the competition. 

It's also illustrative of the 
type of design features we can 
expect to see creeping down 
the price scale over the next 
few years. It preserves an ana-
logue signal path, because 
there is no way to provide a 
digital one cheaply at this time, 
but a microprocessor is used 
extensively everywhere else. It 
controls the signal path, pro-
vides some of the measurement 
functions, reads the keyboard 
and provides on screen cursors 
to delight the operator. 

In practice, this level of digi-
tization is extraordinarily use-
ful. On the one hand, it makes 
the CRO easier to operate, as 
well as easier to read. On the 
other, it doesn't make it expen-
sive or slow or a combination 
of both, which tends to be the 
case with fully digital models. 

It's also, even if it sounds 
trite to say it, surprisingly 
small. In spite of the amount of 
digital circuitry involved, there 
is actually very little integration 
on the circuit boards. The pro-
cessor is a 64 pin 78C1OG, but 
apart from that, most of the 
rest of the board is taken up 
with standard logic and discrete 
components. The small size 
comes mainly from dense 
board design and internal lay-
out. 

The Front Panel 

The vertical section of the 1065 
is laid out totally conventional-
ly. There are two channels side 
by side, each controlled by a 
rotary knob, with the cal. 

switch in the middle. The usual 
range of coupling options is 
available, as well as a 20 MHz 
bandwidth switch. This reduces 
the bandwidth of the CRO for 
looking at low frequency sig-
nals, so improving the SNR of 
the vertical amps. 
Above this is the horizontal 

section. Central is the time/div 
switch, in this case a rocker 
arm which will move the time-
base up or down in steps much 
like a conventional rotary 
switch. Pushing the rocker in 
puts the CRO in auto mode, in 
which case the processor locks 
onto the incoming signal and 
tries to display approximately 
two periods of the waveform. I 
tried it on a number of differ-
ent signals, including sine and 
square waveshaps as well as 
TV waveforms and it seems to 
work quite well. 
Above the rocker are two 

switches to select either the A 
or B trace, the B trace being a 
delayed version of the A trace. 
Above that again is a selector 
for a ten times magnification of 

the A trace. Vertical cursors on 
the A trace indicate the portion 
of the waveform displayed on 
the B. 

Immediately to the right, a 
selector switch selects various 
on-screen modes. I didn't find 
the operation of this function 
very intuitive and had to con-
sult the manual a few times, 
but once you get used to it, its 
actually a very neat system. A 
lever switch moves one through 
ten different fucntions, while a 
knob at right allows the func-
tions to be adjusted. 
So toggling the switch takes 

one through single sweep 
operation, a set up position for 
the A and B sweeps, trigger 
delay, hold off, time, horizon-
tal position and a measuring 
setting where one can toggle 
through the various cursors. 
The cursors consists of two 

pairs of lines. A vertical set, 
which provide either time or an 
inverse time reading, and a 
horizontal function which pro-
vides a voltage read out. The 
inverse time function reads fre-
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quency, if the cursors are set to 
one period of the waveform, of 
course. As one who is always 
reaching for a calculator to 
turn period into frequency 
when reading a CRO, this is a 
valuable function. 

To get all these functions 
onto one switch and a knob is 
quite an achievement, and 
valuable in terms of front panel 
real estate to boot. I just wish 
it was a touch more instinctive. 

All the trigger controls save 
one are to the right of the front 
panel. These are perfectly 
straightforward, providing the 
usual coupling and source 
choices. A trigger reset for sin-
gle sweep operation is also in-
cluded, although why it should 
be located in the horizontal 
section instead of the trigger 
section is anyone's guess. 

All in all, the V-1065, and its 
associated models, the 665. 
1060 and 660 should do well 
for Hitachi, providing yet an-
other challenge to H-P. Tek-
tronics and Kikisui. 
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LABORATORY POWER SUPPLIES 
APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and 

regulation capabilities with continuously adjustable outputs 

Designed with single. dual and multiple outputs. these power supplies can be used in either constant 

voltage or constant current mode of operation 

^ 
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Standard models include: 

SINGLE OUTPUT 
OUTPUT: Output VOLTAGE: Current 

0-30V 0-1A to 30A 
0-70V 0-2A to 10A 

DUAL OUTPUT MULTIPLE OUTPUT 
0-30V 0-1A to 2A 0-30V 0-2A to 5A 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 
VIC 2 JACKS RD SOUTH OAKLEIGH 3167 

PHONE ( 03) 5793622 TELEX AA32742 
NSW 559A WILLOUGHBY RD WILLOUGHBY 2068 

PHONE ( 02) 952064 TELEX AA22978 
SA 31 HALSEY RD . ELIZABETH EAST 5112 

PHONE ( 08) 2556575 TELEX AA88125 

READER INFO No. 22 

POCKET SIZE 
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Demand has forced the George Brown Group to purchase Weller's entire 
allocation, for Australia, on the "Pyropen Junior" out to June, 1988. Now you 
can perform remote soldering and brazing with advanced versatility. Refilled 
in seconds, this easy-to-handle butane gas operated soldering pen requires 
no power cord or batteries and is electrically, completely neutral (no peaks), 
"Longlife" soldering tips deliver quick heat-up time. 

•Temperature Control: Soldering iron 200 C - 450 'C approx. Hotblow 
feature 430 ,,C maximum approx. Torch feature 1300 C maximum approx. 
•Dual function soldering and brazing torch. 
• Light-weight/portable - carry it in your pocket, length approx. I7cm. 

•Ouick refills with Weller BR200 Butane aerosol. 1' 

GEORGE 
BRown 
GROUP 

FOR AUSTRAUA WIDE ELECTRONICS DISTRIBUTION 

SYDNEY: Ph: IO2I 519 5855 Fax. 516 2753 
ADELAIDE: Pn: 1081 212 3111 Fax: 231 0710 MELBOURiVE. . 1031 878 81 Fax: 8 PERTH: Ph: 109j 362 1044 Fax: 362 1928 
CANBERRA: Ph: I062I 80 4355 Fax 80 7047 NEWCASTLE: Ph 0491 669 6399 Fax. 62 1930 BRISBANE: Pli: 107) 252 3826 Fax: 252 2924 

Weller 
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ETI11611: VZ300 
EPROM programmer 

Part 1 
Customise your computer with this EPROM programmer. This 

month the hardware, next month, the software. 

Herman Nacinovich 

P:„ç—,diz,e",• eitio `.3 4 0 06. gel 

e  

e fit 04.116811110 • 
: : E 

l• •,• • - e. 
••• ••• • Ole • 

,0QQ G  

GO 
• 0 01 • 

e 

4/11 • «fle 
re,. OW 

ut. 
nor • sr 

C .481 • • e 
• t!b •• • 

o e 

• • e> 

• 17• 1 
• • • 

441----11444fit 

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, thereby 
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. 

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 EPROMs of the 
2764, 27128 and 27256 types (and their 
CMOS equivalents). There are, of course, 
other types around, but to try to cater for 
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all available types would require a horren-
dously complex switching arrangement and 
an overall cost which could not 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 EPROMs 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), Vcc (+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 O's can be 

programmed 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 
EPROMs 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 

Eh-1611 - PARTS LIST 
Resistors — all 
resistors '/4W5% 
tolerance unless 
stated otherwise. 
R1 68R 
R2.3, 9.10, 11, 13 5K6 
R3. 9 56OR 
R4, 5 3K3 
R6, 7 82OR 
R8 560R 
R12 470 
R14 2K2 
R15 15K 
R16 47R 
F117 15OR 
R18 5K6 
R19 5K6 
F120 1K 
RV1, RV2 1K 

Semiconductors 
IC1, IC2 74HC373 
103 74 LS 151 
IC4 Z80A PIO 
105 74L500 
IC6 74L532 
IC7 74LSO5 
IC8 7805 
RAW, 2 6116. optional 
Q1  BD139 
Q2, 3, 4, 5 BC557 
06 BC547 
D1, 2, 4 1N4148 

Capacitors 
C1,C10 100p..16V electrolytic 
C2-C6, 11, 12 100n monolithic ceramic 
C7. 9 lix tag tantalum 
08 100p./25V electrolytic 

013.14  
Miscellaneous 
PC board, double sided; ZIF socket — Part No P 
0655 (Altronics); ZIF socket, optional; inductor. 
5611H; 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, lOmm long. 1 pair of screws, 3mm x 
6mm, with nuts. 

(330)1/50v used in 
prototype) 
100n monolothic ceramic 
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Eh-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 
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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 Vcc be lowered 
to the normal 5V 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 
5V. 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 
present EPROM programmer can be pro-
grammed to apply either 5V or 6V to Vcc 
during programming according to the 
user's selection. 
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 50mS 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 7.80 microprocessor. 
Additionally, the memory expansion bus 
provides a 5V regulated supply voltage 
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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 0 
(clock). 
The circuit comprises two 8-bit registers 

(IC1 and IC2) wired as a 14-bit address 
latch. IC3 and IC5b form an address 
decoder and IC4 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 Ti and 
transistor QI in a conventional self-oscil-
lating configuration. The Vpp voltage is 
regulated by 02, with one of two voltage 
levels (21V and 12.5V) selected under 
software control. Transistors Q3, Q4 and 
Q5 are used to switch off the Vcc 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 (Ved) for 

EPROM 1 is obtained from a 5V voltage 
regulator IC ( IC8) on the board. Although 
the nominal output voltage of this IC is 
5V, a resistor RI and diode D1 connected 
in series from the COM' terminal or IC8 
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. 
Vcc supply voltage (Vcc2) for EPROM 2 
is derived from the VZ300's 5V supply. e 
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INMOS 1800 — 1.5 MFLOPS 
FLOATING POINT 
TRANSPUTER 
DEVELOPMENT 
SYSTEM 

FOR 
IBM XT/AT 

COMPATIBLES 

THE WORLD'S MOST 
POWERFUL MICROCHIP NOW 
IN A DEVELOPMENT SYSTEM 

• 32 bit RISC CPU — 10 MIPS (million instructions 
per second). 

• 64 bit "on chip" floating point unit — 1.5 MFLOPS 
(million floating point instructions per second). 

• Full 4 Gigabyte address space — no segmenting 
or paging required. 

• 4 Kbytes "on chip" SRAM can be used for Cache 
or extra fast data storage. 

• Four 20 MBIT per second high speed serial 
transputer links. 

• No glue logic required to add extra transputers to 
development system. 

• Graphics support using 3 very fast block move bit 
blitting instructions. 

• IBM XT/AT plug-in board includes one 1800-20 
MHz 1.5 MFLOPS transputer, 2 Mbytes memory 
and IBM interface logic. 

• IBM XT/AT is used as a terminal (including hard 
disk access) to the transputer development 
system where all your software development is 
carried out. 

• Create your own supercomputer easily using 
INMOS' transputer modules (trams). Various 
transputer and memory hardware configurations 
available to enhance your transputer development 
system to give you capabilities of 1,000 plus MIPS 
and 200 plus MFLOPS. 

• Transputer development system software 
includes: 
— OCCAM: high level parallel processing 
"assembly" language for transputers 
— folding editor 
— libraries 
— IBM terminal software 
— transputer network support software 

• Other transputer software compilers available — 
C, Pascal, Fortran with LISP, Prolog, Modula-2, 
and Ada being released later this year. 
One day "hands on" software training available 
free of charge for up to 3 engineers with each 
transputer development system acquired. 

• Advanced OCCAM software training courses 
available at regular periods. 

' Ex.stock 

SPECIAL INTRODUCTORY PRICE 
S8,950.00 PLUS TAX 

FINANCE — LEASING AVAILABLE 

'ºnnios-
HAWK 
(LICTIONIC3 
?TY LTD. 

203 New South Head Road, Edgeddl 
PO Boa 174, NSW 2027, Austratia 

Telephone: (02) 32 5530 
Telea, AA 70041 - Ofike 

Far (02) 327 4908 

UPPLIERS Of HIGH TICHNOLOOY & MILITARY COMPONENT 
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DESIGN 

twe 
The A Complete Service available 

from any CAD bureau in 
Australia. 

• • 0-411, _IV•  • 
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PROFESSIONAL P.C.B.'s 
All this — 
• Printed Circuit Design 
• Photoplotting PC CAD output 
• Technical Support 

Now this — 
• Software for PCB Design 
O Racal-Redac REDCAD 
O Protel-PCB 

And — 
• Standard Compatible Hardware 
O NEC APC IV 
O COMPAQ Deskpro 386 

• Penplotters 
• Photoplotters 

at your service 15 hrs. a day 

R.C.S. Design Pty. Ltd. 

728 Heidelberg Road, 

Alphington, Victoria 3078 

(03) 49 6404 (03) 49 6792 

Fax. 03 499 7107 Att. R.C.S. 
READER INFO No. 24 

1988 132-PAGE 
ENGINEERING 
CATALOGUE 
OUT NOW 

Get your copy from: 
• Any Jaycar store for $ 1 
• Free with Electronics 

Australia and Silicon Chip — 
March issue 

• Send $2 to P.O. Box 185, 
Concord 2137, and we'll post 
you one. 

THOUSANDS OF 
PRODUCTS 

SIMPLIFY YOUR POWER SUPPLY DESIGN 

-Boschert 
THREE TERMINAL REGULATORS 

These wide-range input three- terminal regulators are flexible, inexpensive, efficient 
design modules providing a single adjustable output from any raw positive DC 

Source. These 3T modules are complete functional blocks whose input and output 
flexibility easily and quickly solves unique power system requirements. 

Standard features 
• 25 kHz switching frequency • 751 typical efficiency • Overload and short circuit 

protection • Adjustable output voltage • No external components needed • Remote sensing 
• Parallelability • Remote On ' Off 

Selection guide 

Model 
IT12AP6130 
31-20AP6115 
T 5AN4030 
IT 5AN60:30 

ELECTRONICS 

Input voltage 
range (DC) 
- 10 to t- 60V 
• 10 to 

• 10 to • 40V 
• 20 to 60V 

Output voltage 
adjustment range 

+ 4 5 to 30V 

4 5 to 15V 

-1 5 to -- 30V 
4 5 to -- 30V 

AVAILABLE EX STOCK 

Max. current 
12A 
20A 
5A 
SA 

READER INFO No. 7 

36 LISBON STREET. FAIF-1FIEL D. NSW 2165 AUSTRALIA 
TEt EPHONE (02) 728 2121. 727 5444 
TELEX M27922 AT7N AMTEX 
FACSIMILE (02) 728 6908. 728 2837 

READER INFO No. 25 
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ETI•747 Baudot to 
Centronics converter 

This device takes the output from a radio teletype and 
converts it directly into a format a simple printer can read. 

THERE HAVE BEEN many projects for 
radioteletype (RTTY) demodulators in the 
popular electronics magazines over the 
past few years. but they are useless by 
themselves. The problem is, their output 
is serial baudot at some weird baud rate. 
totally incompatible with most modern 
printers. A few give parallel baudot out-
put. but that isn't much more useful. 
The usual method of overcoming this 

problem is to connect the demodulator to 
a computer. which is then connected to a 
printer. Indeed, most of these projects in-
clude software to interface to one particu-
lar computer. However, this isn't much 
use to someone who doesn't have the right 
computer. 
Many people are deterred by this soft-

ware obstacle, while others take the ex-
pensive route of buying themselves a new 
computer. just for RTTY reception. This 
involves acquiring not only a new comput-
er, but also a new monitor and a data 
storage device. Furthermore, if the com-
puter is to be used as a "glass radiotele-
type-. it needs to have an 81) character 
wide display. as WITY looks silly on any-

Andrew Conway 

thing else, as the lines are split up which 
really wrecks RTTY pictures. 
However, many people possess a paral-

lel printer. There are two types of modern 
printers, interface-wise: serial or parallel. 
If you have a serial printer only (usually 
an RS232 interface), then this project is 
not for you. 

If, however, you have a parallel ( usually 
using a CENTRONICS interface) printer. 
or one with both a serial and parallel in-
terface, this project will almost certainly 
work for you. 
What this project does is to convert a 

baudot serial stream from a demodulator 
(such as the ETI 733; published in April 
1983), into parallel ASCII data, which can 
be fed straight into a printer, without the 
need of a computer. This not only saves 
money. but also space, power, and even 
time, as no program has to be loaded. 

Design approach 
The obvious approach is to build a small 
computer. dedicated to RTTY reception. 
However, this would be expensive and 
bulky. Another solution would be a large 
array of discrete logic gates. This would 
he both large and unversatile. Luckily.. 
there arc integrated circuits which can 
avoid the need for this. They are called 
single chip microcomputers. and effec-
tively contain a whole computer inside a 
single chip. for a reasonably low price. 
Now, before you run out and buy one, 

they do have a kw disadvantages. You 
can't fit a huge powerful computer onto 
one chip, so their specifications are mea-
gre even compare to old computers. Flow-
ever. they are more than adequate for this 
application. An oveniew of their tech-
nology is given in ETI September 1986. 
The chip I chose to use is the 

MC68705P3S (687051'3 for short!). a 

Motorola chip containing 20 I/O bits, a 
timer (which I didn't use), 1804 bytes of 
EPROM and 112 bytes of RAM. They are 
bytes, not kilobytes. Il runs at one mega-
hertz internally, but uses a four megahertz 
crystal, as they are cheaper than one 
megahertz crystals. 

I programmed this chip to do everything 
necessary, bearing in mind the constraints 
of only having 20 I/O pins. As a result, no 
other integrated circuits are needed. 
Having a software core, 1 tried to make 

it as versatile as possible. For this reason 
there are 3 slide switches and 4 pushbut-
ton switches connected directly to the 
68705P3 itself. These allow special actions 
to occur. Another slide switch ( S8) is used 
in conjunction with an inverter to option-
ally invert the input signal. 

Following is a description of what each 
switch does: 
SI — When pushed. the decoder is forced 
into figures mode. Baudot code is only 5 
bit. so there are not enough codes for 
each desired character. Thus two modes 
are used. figures and letters, which are 
switched by certain codes. In had recep-
tion conditions, a change-over code could 
easily be missed, causing gibberish to ap-
pear. Thus, if letters are coming out, hut 
you think that it should be in figures 
mode. press SI. 
S2 — Pushing this switch changes the 
baud rate to the next rate, according to 
the following table. The current baud rate 
is displayed in binary format on LEDs dl. 
d2 and d3. with dl being the least signifi-
cant hit. 

Selection dl d2 d3 Baud rate 
0 off off off 45.45 

on off off 50 
off on off 75 

3 on on off 100 
off off on 110 
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5 on off on 150 
6 off on on 175 
7 on on on 3(X) 

S3 — This switch is the opposite of S2: 
pressing it takes the baud rate back one 
stop on the above chart. 
S4 — This switch is the opposite of SI: 
pressing it forces the converter into letters 
mode. 
S5 — When this slide switch is high ( i.e. 
moved so that + 5V is connected to the 
middle terminal of the switch), the output 
is parallel baudot code, not ASCII. When 
it is low. ASCII output is available. This 
switch is usually low. 
S6 — When this slide switch is high. line-
feed characters are suppressed, as some 
printers do not need them. When it is low. 
linefeed characters are passed through. 
This switch is usually low. 
S7 — This switch is reversed for expan-
sion. I plan to use it for applications such 
as high speed ASCII, when it becomes 
popular. I considered fax, but decided 
against it because there is not enough 
RAM on the 6870P3 to allow a full line to 
be buffered, and the graphics arc very dif-
ferent on different computers. For the 
while, leave it low. 
S8 — This switch determines the polarity 
of the incoming data. In the normal posi-
tion ( connected to the data input), the 
date is not inverted. When it is connected 
to the collector of TI, it is inverted. For 
use with the ET1 733. I usually use the in-
verted mode. 
S9 — On-off switch. 

Connectors 
There are two connectors on this board. 
The 16 pin IC socket goes to the printer: 
the 5 pin connector goes to the power sup-
ply and demodulator. The pinout of the 16 
pin socket is as follows, including pin 
number for a Centronics plug: 

IC socket Centronics 
pin Description pin number 

1 d7 9 
2 d6 8 
3 d5 7 
4 d4 6 
5 d3 5 
6 d2 4 
7 d I 3 
8 d() 2 
9 strobe 1 

10-16 ground 16 

Pins II to 16 may be ignored if desired. 
Note: from this table it is seen that the 

converter has no way of telling whether 
the printer has actually received the data 
or not. This was done for a few reasons. 
Firstly. I did not have a spare I/O port on 
the 68705P3. Secondly, even if I did, I 
would not be able to make much use of 
the information as the RAM is so limited. 
Lastly. ignoring acknowledgements means 
that 1 can just turn the printer off line to 
stop it receiving characters. 
You may run into a problem if your 

printer is very, very, very slow, as it will 
be unable to keep up with the decoder. 
However, modern printers are about 10 
times faster than the old teletypes, so that 
is very unlikely to be a problem. For in-
stance. 45.45 baud is only about 6 charac-
ters per second, and even 3(X) baud is only 
about 40 characters per seconds. Some 
daisy wheel printers may have trouble 
keeping up with 300 baud though. 
The other socket contains 5 pins in the 

following order, starting from the edge of 
the board: 
Data ( from demodulator) 
Ground ( to demodulator) 
+5V ( to demodulator) 
+5V (from power supply) 
Ground (from power supply) 
As seen, a five volt power supply is need-
ed. This must he within plus or minus 

jocrx 

121à—bzus 

PARTS LIST — ETI-747 
Capacitors 
Cl 1 tF electrolytic 
C2 15 pF disk ceramic 
C3 0.1 p.F disk ceramic (as 

small as possible) 
Resistors 
R1-5  1.0k 5% 1/4 Watt 
R6 10k 5% 1/4 Watt 

Semiconductors 
D1-3 Rectangular LEDs 
01  BC547 
Cl Programmed 

MC68705P3S (see article) 
Switches 
S1-4 PCB mounting pushbutton 

SPST 
S5-9 miniature DPST 

Miscellaneous 
4MHz crystal 
16 & 28 pin socket 
5 pin connector 
printed circuit board 
printer cable with 16 pin header on one end 
Cost estimate: $65, excluding case and 
demodulator, but including cables. 

10% for the 6870P3 to operate reliably. 
The decoder draws about 150 mA, and 
the demodulator will draw some more. 

Construction 
Firstly, decide whether you arc going to 
put it into a box or not. If not, all the 
switches may be mounted on the printed 
circuit board. My prototype was done on 
the circuit board with some light card 
stuck to the bottom. 

If you are mounting everything on the 
printed circuit board. make sure that the 
holes for the switches and connector are 
big enough. It is much easier to drill the 
holes larger at this stage then after some 
components are on it. 

Firstly mount the two sockets: the 16 
pin one for the printer connection, and 
the 28 pin one for the 68705P3. I very 
strongly recommend that you use a socket 
for the 68705P3. as it is an expensive chip. 
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and difficult to remove. 

Next mount the switches and power 
connector. Note that if you mount them 
on the printed circuit board, and if the 
slide switches have mounting flanges, 
these must be removed. as they get in the 
way of other components. 
Now mount the LEDs. I have recom-

mended rectangular ones, as full size 
round ones would not fit very well. After 
these come the capacitors and then the 
transistor. Note that when mounting C.2, 
you must leave room for the crystal. This 
can then be soldered in on its side, lying 
between the 28 pin socket and 5 pin plug. 

Lastly insert the 68705P3 into its socket. 
Be careful to get all the pins in. and use 
normal integrated circuit handling precau-
tions. 
Now all that is la( is making the cables. 

For the printer cable follow the wiring 
specifications mentioned previously. 

The power/demodulator cable is hest 
implemented by having two pieces of rib-
bon cable; one ( consisting of two wires) to 
go to the demodulator. 

Testing 
Now for the big moment! Connect all the 
cables to their correct positions, check 
that the slide switches are in their correct 
positions, and switch on. 

All the LEDs should now be out. Press 
S2 and they should all go on. If none go 

on, check that power is getting to the 
68705P3 and that the ground is OK on the 
LEDs. If one isn't on, test the connections 
to it. Now press S2, and they should all go 
out again. If pressing one switch does 
something. but the other doesn't, test the 
connection to the offending switch. 

If that worked successfully, then you 
have verified that the program is running, 
and that at least part of the circuitry is 
working. You can now try feeding some 
real IZTTY of known baud rate into the 
demodulator. Set the decoder to the cor-
rect baud rate using switches S2 and S3. 

If nothing is being printed, check that 
the printer is on line, and that the strobe 
connection is OK. If there is stil no out-
put, check that the demodulator is giving 
out a good signal. Give it a minute or so, 
as most printers print a line at a time. so 
the printer will wait until a carriage return 
or line feed is received before printing. 

If you are getting total gibberish print-
ed, try changing the polarity switch, S8. 

If roughly half of your characters are 
correct, but the other half are incorrect, it 
is probably one of your data lines in the 
printer cable that isn't working. 

If you are still getting nothing or gibber-
ish, check the printed circuit board for sol-

der bridges and hariline cracks. You could 
also try some other baud rates or other 
combinations of the switches. 

If you get an extra line spacing between 
each line printed, try suppressing the line 

feeds with Só. 
There is no calibration to do: all timing 

is derived from the 4 MHz crystal, and 
this will be far more accurate than neces-
sary. so don't worry about it. • 

Obtaining 68705P3 
As programming the 68705P3 requires 
sophisticated (and expensive) equipment, 
it is impractical for a once off user to buy 
or make a programmer. Also, it is an unu-
sual chip which is not carried by most re-
tailers. Thus I am willing to supply a pro-
grammed and verified MC68705P3 for 
$30, including air mail postage (within 
Australia only) and secure packing. As 
the pricing of the MC68705P3 is beyond 
my control, I reserve the right to alter that 
charge, so if you are making this project 
some time after publication, contact me 
first. Send a cheque or money order to: 
Andrew Conway 
10 Gilmore Road 
Doncaster 
Victoria 3108 
This software is copyright 1988 by 
Andrew Conway. 

Eh-747: How it works 
Most of the work in this circuit is done 
inside the microprocessor, IC1. It con-
tains an on-chip oscillator which 
means that the only external compo-
nent needed to make it run is the crys-
tal itself, connected across pins 4 and 
5, and a capacitor to ground hanging 
off pin 4. 

Serial Baudot code comes from the 
RTTY via the data input on skt 1. 01 
and its associated components will 
act as an inverter if S8 is toggled ap-
propriately. This pulse train is then 
input onto pin 8 of the IC. 
The MC68705 has three ports, and 

pin 8 is part of these. The state of the 
line is polled by the software, which 
takes the baudot standard text and 
converts it to Ascii, as well as chang-
ing the speed and converting it to par-
allel format. This data is then output 
via port B to Skt 2. 

All the other components on board 
are either switches which are ready at 
required intervals or indicators. 
Switches Si to S4 each pull a pin on 

the 68705P3 low when they are 
pressed; when they are released, a 
pull up resistor forces them high. 
Switches S5 to S7 just pull a pin high 
or low depending upon their state. 
These pins are then polled by soft-

Gnd o  

+5V 

+5V 

Gnd   

Data 0  

SKT1 

10k 

ware to determine what should be 
done. 
The interrupt and timer lines pin 2 

and 3 are held inactive by connecting 
them to + 5V, as they are not used. 
The reset pin 28 contains a resistor in-
ternally, so only a single capacitor, 
C1, is needed for reseting on power 
up. 

Xtal11  

C2 

22T1 

IC1 

07 2 

D5 25 

7 

2 
SKT2 
 01 
 o 2 
o 3 

 04 
o 5 
 06 
 o 7 
 o 8 
o g 

—. 10 
t_eci-7.--0 

10 

06 

24 

D3 23 

02 
22 
2 D1 1 

DO 
Stb 16 

2 

68705P3 

11 6-014 

6-016 

Crt[2_18 

S9, the power switch works by cut-
ting off power to the board. C3 is a 
decoupling capacitor to absorb high 
frequency AC on the power lines. 
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irt ° king 1" Top quality components, top quality products NI 
• vhi. *Sample  some SPECIALS.... for this month only! LOOK MI 

• IN914/1N4148 silicon diodes 10 for 0.45 Electronic siren I2V dc 98dB, was $ 1B . $ 12.00 sloce 1N4004 rectifiers 400 PIV lAmp.. 10 for  0.90 0 240Vec 3' or 5' cooling fens, were $20  $ 15.00 
O 1N5404 rectifiers 400 PIV 3 Amp... 10 for $2.00 o 2KQ/V pocket multimeter, was $ 19.50  $ 13.50 

o 600PIV 3 AMP avalanche rectifiers 4 for  $2.00 0 36 pin Centronics printer leads, asst. from $7.00 
O 80237 tab power transistor. .5 for .   $2 00 0 36 pin Centronics parallel printer plugs  $3.95 
o BC326 30V 500mA TO92 transistor 10 for..$1.00 0 DB25 female socket, gold-plated pins $ 
NPN 40V unmarked TOS silicon trans .. 20/ $ 1 00 0 0825 male plug on well plate, was $ 13.25 $310.550 

0 5mm yellow LEDs were 45t, 20e ea, 10 for..$1.75 0 3AG panel mounting fuseholders, were 98t  0.50 

o BZY93 24V 20 watt zener diode, stud mtg... $ 1.00 0 Honeywell microswitches 250V AC 5A... ...... $ 1.95 
0 VHF trans MRF-603 ( sim 2N5590) 2 for $ 11.95 0 Arista mini desoldering pumps, were $ 16... $8.00 

0 SCR 100V IA TO5 TS1202 from SIC 4 for $1.00 0 Automatic motorised car aerial, was $39.. $24.00 
0 SCR 200V 10A TO66 TS 1218 (SIC) 4 for..  $2.00 O Car antenna signal booster AM/FM I2V dc... $6.75 
0 Mica washer • insulators for 103, 20 for $ 1 00 0 Telephone pickup coil for recording cells... $5.65 

0 Mica washer • insul TO220 tab, 20 for . $ 1.00 O FM wireless mike 88-108MHz hi-quality.... $ 17.50 
0 25 metres insul hook-up wire, 5 colours   $ 1 95 0 Stereo speaker vol cont Bohm 100W 1-pad $ 15.50 

▪ 8000uF 75vw insul can electro, was $ 17  $8.00 0 6.5mm stereo panel mount sockets 2 for  $ 1.00 

2200uF 50vw electros were $2.50.... $ 1.00 0 3 speakers ON-OFF stereo switch box  9. 
o 1000uF 18vw pigtail electros  10 for $2 00 0 95mm piezo tweeter BOW, no crossover req $$7.5500 

0 NE-2 neon lamp 25t ea, 10/52.00,  100/ $ 15.00 0 58mm (2.251 8 or 25 ohm mini speakers  $ 1.80 
O I2V 120mA pigtail lamps 25t ea, 10 for  $2.00 0 75mm (3') 8 ohm mini speakers  $2.50 

0 5K log 45mm mono slider potentiometer.. . $2.50 0 5-x3- 4 ohm Magnevox speaker ea. $2.50 
0 Bourns IK 10- turn cermet tnmpot   $ 1.95 0 Magnetic lo-impedence earphone  
O Mini I2V DC OIL relay IKO coil sole pole ..... $2.00 O Hi-Fi moving coil magnetic cartridge $ $: 0 911 ...90955 

0 12 way plastic electrical terminal block  $ 1 45 0 Crystal hi- impedance earphone  
0 24V DC relay DPDT 1400 coil 25A contacts $4.00 0 Compression power mike for C13/2way $ 15.00 
0 220V AC DPDT miniature cradle relay $2-95 0 240V AC to I2V DC 100mA plug-pack $7 

0 6V or 9V DC motors medium size 240ORPM $3.00 0 240V AC to 9V DC 200mA Ferg plug-pack  $7..5500 
0 3 position 10 amp rotary switch • knob $ 1.00 0 240V AC to 3/4.5/6V 250mA regulated $ 12.00 

o DPDT slide switch, was 60t, now 4 for  $ 1.00 0 TV/Aerial/Computer switch-box TV-9 $4.95 
0 6 pole colour coded DIL switch, pcb mount ..$ 1.50 0 TV aerial VHF/UHF mixer/d1plexer  $4.95 
0 Mini PVC tuning gang for trans radios   $ 1.00 0 Video heed cleaner VHS or Beta, were $ 11ea$5.50 

0 Ferrite rod senals150mm x lOmm diem $ 1 95 0 Replacement heed cleaner fluid, was $ 1.95.. $ 1.00 
0 3.5mm earphone sockets, were 30t 20 for $2.00 0 Battery test meter, all I.5V • 9V batteries $450 

5Kf? trans radio volume controls, 4 for  $2.00 0 2 pin moins power leed and socket  $ 
0 Elapsed time 0X110 XXHRS meter 36-80Vdc $ 14.95 0 3 pin mains pl ug w ith 2 core flex 1.8m ea  $1175 590 
o 3PDT rocker action switch, buy 4 for  

 $$11500 0 Aluminium foil tape for windows 30 metre $5.00 0 
0 Burglar alarm vibration sensor M.D.$4.90 0 Assorted new 05w resistors, pack of 100 

0 Hi-stab resistors 1% and 2% assorted 30/ $ 1 00 0 Mini Philips screwdrivers set of 4  0 
O Plastic/metal knobs assorted pack, 40 for $1.50 Omni hex nut-driver set of 5 pcs 3 to 5 mm f$431520 
0 Brown or cream plastic knobs for 6mm shaft 0.25 CI TV headphones with vol control, were $ 19 $5.00 

0 Assorted poly caps up to 630V, pack 30 for $2.00 0 Compact disc cleaning kit, was $ 19.95  $9.95 0 PCB mount fuse-clip for 340 fuse, 12 for $ 1 00 0 Er disk drive cleaning kit was $ 19.95 crazy $5.00 

O Electrolube spray can (similar W040) 53 50 0 Panel mounting BNC sockets, were $2.95  $ 1.95 
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Il RESISTORS • CAPACITORS • POTENTIOMETERS • FUSES SUPER ELECTRORIC WAREHOUSE 
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II KNOBS • TOOLS • in fact, A FULL• RANGE is available.... 
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(02) 637-1221 Fax (02) 602-3515 

▪ RII wanted ualues 
• meellsroms 

1 Ohm tO 10 Meg „ 
1111 Packs of 100 some value 0.5W 

. or 

0.25w Carbon film 

FFIIIS 
5- 220V AC All working 
but noisy, 

Cat No 
06-1101 Q 

EX -COMPUTER ea 

AM/FM Stereo Radio 
Headphones 
by Toshiba/EMI 

New end undamaged but 
plastic headband needs 

strengthening' 100s sold but 

no guarantees et this price' pr Original price $ 69 95 

STEREO HERDPHOOES FOR DIGITFIL COMPACT DISC 
The difference in bass, treble and sound 
dynamics is amazing' Clean and crisp 
with outstanding clarity yet lightweight 
L/R volume controls, 20- 20KHz 
10006 ei l KHz sensitivity, normally 

POP $ 44.95, below cost et $20 pr. 

12-15V pc 
Reyuleiled 

3R POWER 
SUPPLY KIT "-e-
,d„1 in! C. e tor 
oler in, ,Ç bairn, c her er 
He, L M 721 regulato , all Cat 
parts • Instr efions Ii - 1540 

EX-BRIIK HOLD-UP 
CAMERAS 

111 Using photographic 
film but ideal al 
dummy cernera for 

111 shop/showroom - Just $ d19 
add a flashing 1.0) for 
extre effect. Includes 
control unit. t reighlektre 

RECHARGEABLE • ELECTRIC 

SCREW-
I. DRIVER tnen 

$55, no, 
He,, WY Professional tool, $3 9 
ni- cod betterieS, tOrwent 

$29 

9 Pin DB to 25 Pin DB 
ADAPTERS 

$10 
2 TYPES-
9P plug to 25P ski Cat 16- 3445 
9P ski to 25P plug Cet 16- 3447 

Each 

.50 

NEW DB9 TYPE CONNECTORS 
A3 used on new 18M 
type computers etc 
Have 15 pins in 9 
pin size connector. 

15 PIN Mole Cot 16- 3406 
Cat 16- 3407 Each 
15 PIN Female 

sauna 
FEEDER for CD playgSi 
$59 Cat 

01-1522 
Supplies 3/6/9Y dc from lighter skt 
Cor CD player or Walkman cassette 
inbuilt FM converter transmits sound 
iMo car radio for high quality output. 

CD Rdapter 
O for Car stereo 

Plugs into the 
headphone socket 

of portable CD 
player or TV and uses 

car stereo cassette 
Cat system for high 

01-1520 quality sound. 

CASSETTE SALVAGE and 

REPAIR KIT 

Complete set of cassette 
parts with splicing bar 
end tape and blades 

Cat 01- 0430 

$ 2.95 Each 

CASSETTE 
REPAIR KIT 

1=1 

FOOT SWITCH 
2.5,6 lead. 

PlUg 

Momentary type Cat 01- 0455 
Push ON-Push OFF ,n, 
Cat 01-0457 each,13 •ee 

I.E.C. Mains 

240V NOISE 
FILTER 3 Amps 
'15.so , 

4/6/8" Honeycomb Cone 

WOOFERS 
Reduce cone breakup, 
excellent bass sound. 
OMS power ratings 
All 8 ohms Impedance 
4" 25W 80Hz-7Kkiz 
6" 30W 6011.-7KHE 
El" 75W 501.1,7KHs 

$29 
$45 
$69 

19-6080 
19-6082 
19-6084 

5- Honeycomb 

Cone Mid-range 
25W 325Hz-15101z 
Sealed beck, matches ell 
honeycomb cone Cet eel.) 
woofers. 19-6086 .4.4..au 
I" Dome Tweeter 
35W 1.2KH2-20KHz • 1-1.50 
Suit honeycomb speakers. Cat 19-6088 

8- Polypropolene Cone 

WOOFERS 
water resistant 

speakers, 
75VIRMS power 
5011Z- 5KM2 Srl 

$4 4.85 ea 
Cat 19-6095 Indoor/outdoor On 

1.) TELEPHONE €1 

EXTENSION 4 ••• •-•>-, 

BELL e 
10 Metre lead for 
remote locations 

wItnLIS type plug £50 
Aust plug adapter 
only $ 5.52 ce Cet 24- 3001 

Car Interior Light 

DELAY SWITCH 

Insert between door switch and 
light 15 second delay, 12V dc $14 pos or neg gnd. Col 01-1522 

12V dc Remote 
TOUCH SWITCH 
When space is at e premium and you 
need to switch nigh currents, thls 
electronic switch is ideal 

Cat 
Supplied 01-1540 

with 1 metre iti33 
long cable EA if 

Day/Night 

SEI1SOR 
SWITCH 

Photciell with 240Y AC 
relay swilc hi ng for homes, $16 50 leCUrity. nrnn signs tir 

Cal 04-0110 Waterproof tor outdoors, 

HALOGEN 

VIDEO 
LIGHT 
12V 100 Watt 
For all video camera 
lighting with power 
peck and charger. 

$249.00 

NI 
 Rechargeable NI 
niCad.111 

batter-Ices 
High quality Jepanese nickel cadmiumNI 
"AA" penlight batteries. each 
450mAH Were $3.50 $2 n= 
cat oz- lam 10 for $25 .771 • 
Nicad 
Battery 
Charger 
Mains powered, 
charges 6 x AA or AAA 
batteries in 14-16 hr3 , 

with LED indicators. $ 1 9 
.8 Cat 02- 2012 

Fast charge in 15 mi 0 ns 
or trickle charge from 
car battery, Standard Quick Charger $39 Deluxe Quick Charger $95 
Dual meters, electronic timer control, 

7.2V 'timid Chargers 

PUSH-BUTTON 
DIGITAL 

TELEPHONE 

DIALLERS 

$ 
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FET -344 

ETI•344: 
"THE UNTOUCHABLE" 

BIKE ALARM 

This little alarm can protect your motorbike, bicycle, boat 
trailer and many other items. Since the slightest knock will 
trigger it, the item it is attached to will virtually become 
untouchable. It is totally self-contained and with normal use 
it's internal battery will last for years! It's also inexpensive, 
easy to construct and very easy to install. The unit also 
doubles up as a simple vibration detector which can be added 
into any existing alarm system. 

BRANCO JUSTIC 

THE ALARM DESCRIBED here should 
prove the answer for protecting many of 
your most vulnerable items. It is firmly at-
tached to the item that you wish to pro-
tect. There is only one control on the unit; 
the "OFF-ON" barrel key switch. When 
the Barrel key switch is first turned into 
the "ON" position, a short time delay is 
activated prior to the alarm actually being 
"armed". The delay is about ten seconds 
so that you can remove the key without 
actually triggering the alarm. Normally 
this period would be termed the "exit 
delay", except that a bicycle is pretty hard 

to exit; perhaps "activation delay" would 
be a more appropriate term to use. 
Once the delay time has expired, the 

unit is "Armed" and any further move-
ment will just about instantly trigger the 
alarm; actually there is a delay of about 
two seconds before it sounds off. The rea-
son for this delay is simply to give you 
time to insert and turn the key without the 
alarm sounding off. 
Once again there is a terminology prob-

lem. Normally this two second period 
would be called the " Entry delay" but it's 
pretty hard to enter a bicycle; perhaps 

"Deactivation delay" would be a more ap-
propriate term to use. The alarm time is 
fixed at about one minute and the alarm 
will "Rearm" itself in 10 seconds (entry 
delay/activation delay) after this time has 
expired. 

It's interesting to note that the whole 
alarm industry is so geared to protecting 
enclosed areas such as houses and cars 
that they don't even have the correct 
terms to describe our alarm. If they did 
we could have simply said that this alarm 
has an "activation delay" of ten seconds, 
an alarm period of 1 minute, a "deactiva-
tion delay" of 2 seconds and will "rearm" 
itself 10 seconds after the alarm time has 
expired; a case for more universal terms 
perhaps? 
We have called this unit a "Bike 

alarm", mainly because we expect this will 
be its main application, but we also expect 
that readers will find many other applica-
tions. As an example, the unit could be 
simply used as a very sensitive "vibration 
detector" as provision is made to drive an 
external relay. A "vibration detector" 
would be a useful addition to many exist-
ing alarm systems, both at home and in 
cars. 

Gentle Knocks 
This alarm responds to high frequency 
vibration. In fact, it is actually triggered 
by gently knocking the item to which it is 
connected. This feature avoids false trig-
gering due to low frequency vibrations 
which could result from wind etc. The unit 
does not suffer from sensitivity problems; 
it is very sensitive! 

Low Current Consumption 
One of the main design features of this 
unit is it's very low current consumption. 
The alarm consumes a maximum current 
of 3µ.A when it is switched "ON" and 
"Armed". When the unit is switched 
"OFF" the alarm draws approximately 
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5pA. If the alarm is actually triggered it 
draws approximately 30mA (with piezo 
speaker and buzzer -as per prototype), 
however that's only for one minute. Of 
course the battery life is mainly deter-
mined by how many times it's actually 
triggered, but with normal usage the bat-
tery should last you for years. 

It is interesting to note that, if the alarm 
were permanently left in the armed state, 
the battery should theoretically last for 
nearly 15 years (with Alkaline battery), 
however we suspect the self discharge of 
the battery (shelf life) would render it use-
less long before this time. Alkaline bat-
teries are strongly recommended for 
powering this alarm because of their 
greater capacity and longer shelf life. 

Provision is also made for powering a 
speaker, buzzer, Piezo siren and relay. 
The circuitry includes a low power siren 
driver which is intended to drive a small 
piezoelectric speaker. 

Construction, Testing 
and Installation 
A complete kit of parts for this project is 
available from Oatley Electronics. Begin 
construction by assembling all the parts on 
the pc board provided. Watch the orienta-
tion of all the polarised components and 
insert the IC's into their sockets after all 
the other components have been assem-
bled. The piezoelectric disc and nut as-
sembly is soldered at the board's edge as 
shown in the diagram. 
Double check all the component loca-

tions and follow the connection diagram 
when connecting up the barrel key switch. 
battery connector and your chosen loads. 
Your alarm should now be operational. 

Set the sensitivity control to its mechanical 

114E-IT3 

PARTS LIST — Eh-344 
1 x PCV; 1 x Piezoelectric transducer disc; 1 x 
Piezospeaker; 2 x 14 Pin IC sockets; 1 x Barrel 
key switch; 1 x 9V battery connector; 1 x solid 
state buzzed 2 x 100K ohm Trimpots; Screw, 
nuts and hook up wire. 
Resistors 
1/4W 5%: 1 x 470 ohm, 2 x 2.2K ohm, 2 x 4.7K 
ohm, 3x 33K ohm, 2x 120K ohm, 3x 1M ohm, 1 
x 4.7M ohm, 1 x SOT (Note and resistor supplied 
in kit). 
Capacitors: 
1 x 680Pf ceramic 
1 x 0.01p.F greencap; 1 x 0.1µF monolythic; Low 
leakage electrolytics (RBLL); 1 x 4.7p.F, 3 x 
10F, 1 x 100p.F. 
Semiconductors: 
7 x 1N4148 silicon diodes: 1 x 1N4004 silicon 

diodes; 1 x SOT N channel FET; 1 x BC559 
silicon PNP transistor; 1 x BD140 silicon PNP 
transistor; 1 x BC337 silicon NPN transistor. 
The parts for this project are available from: 

Oatley Electronics 
5 Lansdowne Pde., Oatley West, NSW 2223 
Phone: (02) 579 4985. 
Post address (mail orders): PO Box 89, Oatley. 
NSW 2223 

Prices: 
PCB and components kit: 
Includes all 
components, 
piezoelectric 
transducer, screw 
and nuts, IC 
sockets, battery 
connector, (battery 
not included) $14.95 

Accessories: 
Piezo speaker S 2.70 
Piezo buzzer S 2 70 
Mini barrel key 
switch  7 50 
Piezo siren $16.50 
12V-3A relay S 2.90 

Post and pack S 2.50 
NOTE: The printed circuit artwork copywright for 
this project is owned by OATLEY 
ELECTRONICS. 

Cross-section of the 50 mm tubing showing how to 
mount the various components. 

The top end cap can 
be screwed on or 

"tacked" with 
---disolyable glue. 

The PCB can be 
secured by packing 

the tube with 
foam plastic. 

Plastic glue (adhesive). 

..---- 50 mm end cap. 

Holes — allow sound 
to escape 
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centre position and apply power to the 
unit (connect the battery) and check for 
correct operation as previously described. 
You should be able to trigger the alarm by 
very gently tapping the board. If you use a 
piezo speaker the frequency of the oscilla-
tor will have to be adjusted in order to 
obtain the most output; the piezo speaker 
is a resonant device (about 2.5-3KHz) and 

for a certain setting of VR2 a noticeably 
louder output will be obtained. Note that 
the piezo speaker produces the least out-
put when it is firmly screwed to a surface 
via the two screwholes provided. Suspend-
ing the piezo speaker freely or simply em-
ploying only one mounting screw pro-
duced significantly higher sound output. 

If a piezo buzzer is used, it should be 

firmly attached (screwed) to the alarm en-
closure. This will vibrate the enclosure 
and the object to which it is attached and 
produce significant sound output. 
The alarm should be encased in your 

chosen enclosure. The board was designed 
to fit into a length of plastic pipe. How-
ever if the portion of the board to which 
the battery is attached is cut off, the alarm 

HOW IT WORKS - Eh-344 
The piezoelectric disc is made to reso-
nate at approximately 70 Hz by the 
screw and nut assembly provided. The 
output voltage derived from this reso-
nant piezoelectric assembly is applied 
to the two back to back diodes (D1 
and D2) which limit the voltage ap-
plied to the FET amplifier stage to 
about 0.8v P-P. 
The FET amplifier stage (01) is 

biased close to its cut off voltage, due 
to the high value of source resistance 
employed (R3-1Mohm). FET's gen-
erally have a high spread, and there-
fore a suitable FET and matching 
source resistors are selected on test 
(SOT) and supplied in the kits avail-
able from Oatley Electronics. 

Transistor 02 with its associated 
components forms an amplifier stage 
which is biased below it's cut-off. The 
gain of this stage is proportional to 
the value of collector resistance and 
therefore depends on the setting of 
Sensitivity control VR1. Since transis-
tor 02 is biased below it's cut-off, it's 
quiescent collector voltage is Ov. How-
ever if the piezoelectric assembly is 
vibrated, the collector voltage of Q1 
can rise to near full supply voltage. 
When the collector voltage of 02 rises 
above the threshold voltage of gate 
IC1a the monostable employing gates 
IC1a and IC1b will trigger. 
Gates IC1a, IC1b, C3 R8 07 and 06 

make up the monostable which deter-
mines the alarm time. The monostable 
time ( unstable state) is determined by 
R8 and C3 and with circuit values 
shown, is about 1 minute. This time 
can be easily modified by changing 
the value of R6. For example with R6 
2.2 Mohm the alarm time will be short-
ened to 30 seconds, however with R6 
10 Mohm the alarm time will be length-
ened to 2 minutes. Feedback from the 
output of IC1b via diode 06 to the 
input of IC1a keeps the monostable in 
the unstable state after it is triggered. 
Diode D7 protects against the input 
voltage to IC1b exceeding the supply 
voltage when C3 quickly discharges; 
at the end of the alarm time. 

During alarm time the output voltage 
from the monostable is approximately 
equal to supply voltage ( logic " 1"). 
Resistor R9 and capacitor C4 delay 
the application of this voltage to gates 
IC2a, IC2b, IC1c and ICid when the 
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could also be mounted in a small plastic 
project box. The two illustrated enclosures 

were made from readily available plastic 

pipes and their matching "end caps- . 

The thinner of the two enclosures is ac-

tually a length of 40mm high pressure pipe 

and its matching end caps. This product is 

normally used for connecting up swimming 

pool filters and is readily available from 

large hardware stores ( builders suppliers). 

The thicker of the two enclosures is ac-

tually a length of 50mm electrical conduit 

and its matching end caps. These are 
standard electrical products and are read-
ily available from electrical wholesalers. 

Note that this pipe is thick enough to 

mount a "Mini piezo siren"; (see dia-

gram). • 

alarm is first triggered. This delay (ac-
tivation delay) is approximately 2 sec-
onds and it is included to enable the 
unit to be switched off, without ena-
bling the siren and the buzzer cir-
cuitry; the resulting vibration due to 
the key being inserted triggers the 
alarm. 
When the threshold voltage to IC2a 

and IC2b is exceeded, the two oscilla-
tors begin oscillating. One of the os-
cillators is made up from IC2a, VR2, 
R10 and C7. The frequency of this os-

cillator is adjustable (VR2) around 
2.5 kHz. The other oscillator is made 
up from IC2b, R11 and C8 and it oscil-
lates at approximately 2 Hz. The two 
oscillator outputs are connected to 
separate inputs of IC2c. The gating ac-
tion of IC2c produces bursts of 
2.5 kHz square wave signal, pulsed at 
a rate of 1 Hz. Adding an inverter 
(IC2d) and connecting the load (pie-
zoelectric transducer) as shown, pro-
duces an output voltage which has a 
p-p output voltage of approximately 
twice the supply voltage. The thresh-
old voltage of the parallel gates IC1c 
and IC1d are also exceeded during 
alarm time. This produces a logic 
level at the parallel gates output. This 
output is used to switch transistor Q3 
via R12. Diode D8 is included to pro-
tect against possible damage, which is 
possible if inductive loads such as 
relays or mechanical buzzers are used 
in some applications. This output sim-
ply provides a dc output voltage, 
which is approximately equal to the 
supply voltage during alarm time. 
Switching transistor Q43 is used to 

drive a speaker. This transistor is con-

nected to the internal siren drive cir-
cuitry via R13, and can supply peak 
currents of several hundred mA into 
the speaker, which is connected into 
its collector circuit. Note that a higher 
current darlington pair could be con-
nected in place of 04 to drive more 
current into a horn loudspeaker. How-
ever in this case higher capacity bat-
teries should be used. 
Diode 05 becomes forward biased 

during alarm time, and produces a 
high voltage at the FET's source dur-
ing alarm time. This biases the FET 
well below it's " pinch off" and renders 
the amplifier non operational. Also 
when the alarm time expires it takes a 
little time before the FET amplifier 
stage is once again operational; time 
is determined by R5 and C2 and it is 
about 10 seconds. This time is suffi-
cient for any mechanical loads 
(Relays, Buzzers), to stop vibrating 
thus preventing the alarm from retrig-
gering when the alarm time has ex-
pired. In a similar manner closing the 
barrel key switch SW1, switches the 
alarm off by putting the FET into 
"pinch off" and this time constant 
provides sufficient time to switch the 
unit on without triggering it from the 
vibration due to the key being rotated 
and removed. Diode 04 is included to 
quickly reset the alarm time monost-
able if the unit was in the alarm condi-
tion prior to the key being operated. 
When the key is operated (Alarm-OFF) 
the FET amplifier is non operational 
due to the voltage which is applied to 
the FET's source via D3 and R2; the 
FET is biassed below its pinch-off 
voltage. 

VANDRIR 
Suite 8, Midway Arcade 
145 Maroondah Highway 

Ringwood 3134 
(03) 870 6078 

Software and Hardware for 
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microprocessor systems 
with enhanced capabilities 
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Enquire about our PC 
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series cross-assemblers 
that will assemble a 20K 
source file in 10 seconds. 
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TEXAS 
INSTRUMENTS 

TECHNOLOGY AWARD UPDATE 

Texas Instruments 
Technology Award 
During 1987 Texas Instruments sponsored 
various final year electrical engineering 
projects in the fields of Digital Signal Pro-
cessing, Local Area Networks, and Paral-
lel Processing. 
Local Area Networks (LANs) allow 

communications and the sharing of re-
sources within a building or factory, how-
ever, it is becoming increasingly important 
that Local Area Networks also have the 
capability to link with Metropolitan and 
Wide Area Networks such as the Public 
Switched Telephone Network. 

In this update we discuss work carried 
out on the design of an interface between 
the IBM Token-Ring LAN (IEEE Stand-
ard 802.5) and the Queued Packet and 
Synchronous Circuit Exchange (QPSX) 
communications network, an Australian 
designed network that was recently estab-
lished as the international standard for 
Metropolitan Area Networks (IEEE 802.6 
Standard). 
Student: Evan Petridis 
Supervisor: Prof Tony Cantoni — Uni-
versity of Western Australia 

Principle Of Operation 
The design allows industry standard per-
sonal computer applications software to 
run over the QPSX network. There are 
two key aspects to the design. Firstly, the 
node interface provides a set of services, 
via QPSX, which is analogout to that pro-
vided by a Token-Ring Adaptor board. 
Secondly, the interface to the PC is de-
signed to exactly emulate that of the 
Token-Ring Adaptor. 

This means that compatability with 
Token-Ring Network applications is at-
tained without recourse to any modifica-
tions of the Token-Ring PC-Resident soft-
ware drivers, or the applications software. 
A further application of the work car-

ried out is that of a network bridge. This 
is a connection between two QPSX net-

FRAME 

GEN. 

B BUS 

READ 

TAP 

A BUS 

works, thus allowing data to be routed be-
tween them. 
Throughout the thesis a top-down de-

sign method was used. By partitioning the 
design problem into small, well defined 
sub-problems, a system was developed 
which is both flexible and maintainable. 

QPSX Network Overview 
The Queued Packet and Synchronous 
Switch is an integrated switch that offers 
high capacity sharing of circuit switching 
capability, as well as very fast packet 
throughput. 
The network uses a dual bus that allows 

self healing with no loss of capacity and 
no loss of synchronisation in the event of 
a break in the cable. 
Bus rates of up to 150 Mbit/s are possi-

ble for switched voice, synchronous, or 
asynchronous data. 

Ale 

UNIDIRECTIONAL 

WRITE 

In conformance with the OS! (Open 
Systems Interconnection) model, the Logi-
cal Link Control (LLC) used for the 
Metropolitan Area Network IEEE 802.6 
standard is that defined by IEEE 802.2 
(The LLC is a sub-layer within layer two 
— the data link layer — of the OS! 
model. The other sub-layer" within layer 
two is the Medium Access Control 
(MAC). Layer one — the physical layer 
— provides the physical data transmission 
and controls the physical medium such as 
coax, optical fibre, etc). 

Differences between the Token-Ring 
LAN and the QPSX MAN are found in 
the Medium Access Control (MAC) sub-
layer, and the physical layer. 
(Further discussion of IEEE 802 stand-
ards, and the OSI model can be found in 
many recent text books on data communi-
cations). 

TEXAS INSTRUMENTS A USTRALIA 
SENIICONDUC'TOR G ROUP 

Phone (02) 887-1122 
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FRONT LINE 

ADCS 
A look inside the design of a modern analogue to digital converter for use in a voltmeter. 

Hal Chenhall 

A
precision digital multimeter has re-
cently been launched which, be-
cause of its advanced technological 

design, can arguably be claimed to be the 
most accurate in the world. Of key impor-
tance to the performance design objectives 
was the development of a multi-ramp, 
multi-slope integrating analogue to digital 
converter (ADC) which provides selecta-
ble resolutions up to a full 81/2 digits at sig-
nificantly faster speeds, and with lower 
noise and better linearity, than previous 
designs. 
The result is a highly flexible and com-

pact ADC which has the following 
features: 

i) Selectable resolutions and speeds 
with capabilities ranging from greater 
than 1000 readings per seconds at 41/2 
digits resolution a 1 full 81/2 digits 
reading every 7 seconds — signifi-
cantly faster at high resolution than 
any other commercial design. 

ii) Superb linearity of 0.2 parts per mil-
lion (ppm) of full scale. 

iii) Low noise of less than ppm pk-pk of 
full scale. 

iv) 100% overrange, giving resolutions to 
1 part in 2(10 million. 

v) Fast overload recovery. 

Dual Slope Integrator 
The basic principles behind the design are 
illustrated by the simple dual slope con-
verter, shown in Figure 1. The process is 
one of 'charge balance' where the charge 
flowing onto the integrator capacitor when 
the unknown signal is applied during a 
preset period T1. is the same as the 
charge flowing off the capacitor during a 
measured period T2 when the reference of 
opposite polarity to the signal is applied. 
Providing the value of the reference is 
known and the duration of both signal and 

reference periods is measured, then the 
value of the signal can be deduced. 

In theory, the accuracy to which this 
can be determined is governed by knowl-
edge of the reference accuracy. and the 
ability to count clock cycles. All that is re-
quired of the circuit is that the clock, 
resistor and capacitor remain stable over 
the conversion period, as long term varia-
tions in these components are irrelevant. 
The integration time TI is chosen ac-

cording to the requirements for speed and 
noise for a given resolution. Note that by 
setting TI equal to a whole multiple of 
power line cycles ( i.e. line-locking the in-
tegration time), excellent line frequency 
rejection can be achieved. 
There are three major problems using 

this simple design for a high accuracy 
integrator: 

i) T2, the reference time, is determined 
by how fast we can count accurately 
— in other words, how good the null 
detector is at detecting zero. If the 
integrator was a full scale voltage of 
10V (representing 20.000,000 for an 
integrator with 100% overrange), and 
a 71/2 digit reading is required with a 
reference time of 1 second, then each 
digit would be equivalent to 5Ons or 
500nV at the null detector input. 
Such speed and sensitivity is, in real-
ity, impractical — even the best cur-
rent ADCs run at approximately 111s 
per digit. This would imply that the 
reference time for a 71/2 digit reading 
has to be extended to about 20 sec-
onds to remove excessive noise, 
which is clearly too long. 

ii) The integrator capacitor is not per-
fect. and is best modelled as an ideal 
capacitor in parallel with an RC ab-
sorption network. Dielectric absorp-
tion leads to linearity and read rate 
errors as charge stored in the absorp-
tion network during the integration 
period is not recovered and therefore 
not counted during the reference 
time. It therefore precludes true 
charge balance over short measure-
ment times. 

iii) When the signal is close to zero, if 
the null detector picks up a noise 
spike and effectively chooses the 
wrong polarity of reference, then the 
integrator will potentially start ramp-
ing in the wrong direction until the 
counter overflows, indicating a read-
ing greater than full scale, even 
though the real signal level is zero! 

Quad Slope Integrator 
These problems arc overcome in a refine-

98 — ETI May 1988 



ment to the basic technique shown in Fig-
ure 2 which uses four slopes, instead of 
two. The bias slope overcomes the prob-
lem at zero. At the end of the integration 
period, a small amount of known signal 
(feedforward) is applied to ensure that 
when the reference is switched in, the in-
tegrator will work correctly and return to 
null. As we know the magnitude of the 
bias signal and the time it is applied for, it 
can be taken into account. 

The use of Ref and Sub-Ref overcomes 
the problem of null detector speed. Here, 
the principle is that we count fast until we 
get close to null, and then simultaneously 
switch to a lower reference value (Ref/16) 
and a slower count rate for the final ap-
proach to null. This ensures that the slew 
rate through null is reduced allowing the 
null detector to have a lower bandwidth 
and hence achieve lower noise. Where the 
integrator decides to switch to the Sub-Ref 
is not important provided it is synchro-
nized to the clock and that the system 
counts correctly. During the Ref period 
the system counts in 16's, while during the 
Sub-Ref period it counts in l's. 

At the Sub-Ref period is small com-
pared to the Ref period, this approach ef-
fectively speeds up the conversion by a 
factor of 16. The Sub-Ref period accounts 
for approximately 0.1% of full scale, and 
so to achieve a linearity of less than one 
part per million of full scale requires that 
we know Sub-Ref to better than 0.1%, 
which is easily achieved with resistors. 

The linearity and read rate problems 
caused by dielectric absorption in the inte-
grator capacitor are overcome by applying 
a feedback network from the first null de-
tector around the integrator. This balances 
any charge stored in the parasitic capaci-
tors of the absorption network, but has 
the drawback of needing careful produc-
tion setup for each individual integrator 
capacitor. 
Such a design is excellent for a 61/2 digit 

instrument, and can be successfully 
stretched to a 71/2 digit design. However, 
to make an instrument usable at 81/2 digits 
resolution requires further refreshments to 
the four slope design. 

Multi-Ramp, Multi-slope 
Integrator 
A multi-slope, multi-ramp integrator as 
shown in Figure 3 has been developed to 
provide the necessary performance for an 
81/2 digit DMM. 
The main elements inherited from the 

quad-slope technique are the use of bias 
(feedforward) signals to overcome prob-
lems at zero due to noise in the null detec-
tor, and the use of Ref and Ref/16 to pro-
vide speed and accuracy (i.e. 'course' and 
'fine' ramps). The additional features 
which provide the improvements include: 

i) The use of multiple ramps which 
means that a smaller integrator ca-
pacitor can be used, reducing dielec-
tric absorption effects and improving 
linearity. 

ii) Applying signal and reference inputs 
at the same time rather than sepa-
rately during multi-ramp conversions, 
improving speed of conversion. 

iii) Using both positive and negative 
references an equal number of times 
for every conversion, ensuring that 
reference switching errors are con-
stant and can be removed by an inte-
gral autozero cycle. 

iv) Using an application specific for the 
ADC integrated circuit (ASIC) con-
trol, providing flexibility in 
programming integration times and 
resolution. 

y) A dynamic autozero system avoids 
the need for the more common sam-
ple and hold type of autozero circuit, 
which can become saturated at over-
load and slow down overload 
recovery. 

ADC Operation 
When the ADC is not actually converting 
a signal, it goes into a reset or 'dynamic 
autozero' mode. This maintains the output 
of the already low drift integrator near 
zero by applying small amounts of 
—Ref/256 and then nulling it with 
+Ref/256. Because this reset cycle is short 
(50ps) and occurs at least once before 
each measurement cycle, it avoids the 
need or the random interruptions for zero 
corrections found in less sophisticated con-
version techniques. 
The output of the integrator during a 

dynamic autozero cycle is shown in Figure 
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4. Initially, Zero is applied to both signal 
and reference inputs for a set period. 
Then, — Ref/256 is applied to the refer-
ence input and the output of the integra-
tor 'ramps up' and passes through null. 
After the null, — Ref/256 is applied for a 
fixed period so that the integrator over-
shoots. Zero is again applied for a short 
period to both signal and reference inputs, 
to ensure that both references are not ac-
cidentally applied to the integrator simul-
taneously. then, with + Ref/256 switched 
to the reference input, the integrator 
'ramps down' towards and beyond null 
and for a predetermined period. 
The cycle is then repeated, maintaining 

the integrator output near zero. As can be 
seen, at the end of each cycle the integra-
tor is in exactly the same place, even 
though the integrator may drift between 
resets. 

Single-Ramp Conversion 
Depending on read rate and resolution re-
quirements, the ADC can make either sin-
gle-ramp or multi-ramp conversions. Some 
of the key elements of the conversion 
technique are well illustrated by consider-
ing a single-ramp cycle. 
Upon receipt of a reading conversion 

command, the last reset cycle is completed 
within a fixed delay of 50s, and then the 
signal is applied to the signal input. The 
integrator 'ramps up' and after a fixed 
period a feedforward bias of appropriate 
polarity (+ Ref) is fed to the reference 
input while the signal is still being ap-
plied. Next, Zero is applied to both the 
signal and reference inputs for a fixed 
delay to ensure that the system does not 
attempt to switch in both references at the 
same time, followed by the 'ramp down' 
period where — Ref is applied to the refer-
ence input. Eventually the integrator 
crosses null, and is allowed to overshoot 
in order to synchronize to a clock signal. 
This represents the end of the 'course' 
conversion period and the integrator then 
configures itself for the final, more accu-
rate or ' fine', stages of the conversion. 

Firstly, Zero is applied to the signal and 
reference inputs to avoid the effects of any 
switching transients, followed by applying 
+Ref/16 to the reference input for a fixed 
time. The polarity of reference used in the 
cycle at this point is chosen to ensure that 
the approach to zero for the final ramp is 
always made using the + Ref/256 refer-
ence, irrespective of Signal polarity. This 
overcomes any non-symmetry in null de-
tector response times. After another 
'dead' period, — Ref/16 applied to the 
reference input so that the integrator 
heads back again to null and overshoots. 
At the end of the final 'dead' period, 
+Ref/256 is applied to the reference 
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input. This is the last part of the conver-
sion and its final stages are identical to the 
end of the dynamic autozero cycle. In 
other words, the integrator output finishes 
back exactly where it started, so that the 
charge from the signal has been exactly 
balanced by the charge from the various 
references. 
At the end of the conversion the ADC 

goes back into dynamic autozero mode 
and the reading data may be shifted out of 
the ADC control circuits. The sequence 
for a negative polarity signal is subtly dif-
ferent from that for the positive polarity 
signal described above, but the important 
fact is that for every conversion each 
reference is switched in and out once, and 
that the final 'ramp down' is identical for 
both Signal polarities. This means that any 
reference errors due to charge injection 
are balanced for all conversions, while any 
small null detector delay time errors and 
charge injection effects due to the final 
ramp are automatically removed by the 
dynamic autozero. 

Multiple-Ramp Conversion 
A multi-ramp was chosen to give maxi-
mum flexibility to the available integration 
periods without forcing the need for a 
large integrating capacitor, which could 
have introduced greater dielectric absorp-
tion problems. Instead, a small integrator 
capacitor is used, and longer integration 

periods are achieved by ramping up and 
down several times while specifically 
avoiding saturation of the capacitor. In 
addition, the multi-ramp approach pro-
vides effective gain in the integrator, 
reducing the requirements placed on null 
detector sensitivity, making higher ac-
curacy conversions easier to achieve. 
One of the key features of this particu-

lar multi-ramp design is that for all but the 
final ramp, the signal is applied continu-
ously and the various references are ap-
plied simultaneously with the signal at the 
appropriate times (Figure 6). In other 
words, the integrator effectively 'ramps 
up' at the same time, which significantly 
reduces the time to take a reading. 
As will have been noted, the timing and 

counting considerations with this design of 
ADC are quite complex. Although the 
ADC always performs the same sequence, 
great flexibility of control is exercised over 
its performance through the use of pro-
grammable delay timers, a ramp and a 
counter for the number of ramps per-
formed. All of these timers and counters 
are integrated into a custom ASIC which 
has a 32 bit control register programmed 
by the instrument's microprocessor via a 
special serial interface. The same serial 
loop is used to transmit the reading from 
the ASIC to the processor for calibration 
and display. • 

Hal Chenhall is with Datron Instruments 

Figure 5: Single Ramp Conversion 

Figure 6: Multi-ramp Conversion 
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Deathly Silence 
Recently the State Government 
of NSW legislated to limit the 
length of car and burgular 
alarms. Such an attempt to 
control noise pollution may be 
desperately needed if the fol-
lowing anecdotes are any sign. 

In August 1974 Matsuzo 
Ohama, a 48-year-old architect, 
infuriated beyond reason by the 
constant piano playing from a 
neighbouring apartment, killed 
a mother and her two daughters 
to silence their noise. At his trial 
Ohama asked for a capital sen-
tence since only through death 
could he ever achieve the silence 
he craved. The court accepted 
his plea and Ohama was duly 
hanged for his murders. 

Living with neighbours is 
never easy, of course, particu-
larly if those neighbours make a 
noise. The latest annual report 
from the Factories Inspectorate 
records the sad case of a man 
who, living in a high-rise flat, 
was obviously driven to distrac-
tion by the people upstairs. 
Annoyed by his neighbours 

penchant for loud music, and 
presumably unhappy with their 
musical tastes, the man in ques-
tion decided to act. He made an 
incendiary device, primed it to 
go off in a few hours time, then 
turned on a gas tap and walked 
out of his flat. 
The device duly went off, 

causing an enormous explosion 
which alarmed the neighbour-
hood but which fortunately did 
not cause major damages or in-
juries. As the Factories Inspec-
torate laconically concludes: 
"the individual concerned was 
convicted in the Crown Court of 
intent to cause bodily harm and 
criminal damage." 

The Colour White 
South Africa preoccupation with 
colours seems to extend to its 
natural history magazines. An 
article in African Wildlife de-
votes four pages to describing 
albino animals ranging from 
giraffes to otters. In South Afri-
can Panorama, the cover feature 
is about the "Pride of the 
Golden City" (Johannesburg). 
The zoo there has just had two 
new arrivals — a couple of lion 
cubs, both pure white. 

The ET1 way of superannuating unwanted staff 
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At last ... a complete range 
of future-proof connectors 

TO 

What you need with connectors is full  I\ 
compatibility. You don't need "today's" 1 ! 
connector that is obsolete tomorrow. , ;\ 

With a complete family of compatible 
connectors, Siemens is your total systems 
supplier. And for you that means a future-
proof investment. 

Put them to the test now, and discover 
Siemens higher technology ... brilliant 
design, peak performance and 
unsurpassed reliability at every level. Right 
through to the unique gold, silver and 
palladium plated contacts. 

Consider the benefits of our range: 

0 DIN 41612 connectors 
III The world's largest range, with 

various polarisation systems. 
C Protection against static charge 

through pre mating contacts. 
C Available in surface mounted 

devices. 

0 D connectors 
III Huge range 
C Wide variety of functions in the one 

housing design. 
Time and space saving installation. 

O Screw locking available. 
E Pre mating contacts. 

Siemens. A higher technology 

IDC connectors 
E New compact clip-on head saves 

space. 
D Superior mechanical strain relief 

clamp. 

SIEDECON connectors 
E The first connector for double 

Eurocard format confirming to DIN 
41612. 

E Solves every connection and 
tolerance problem. 

E Pre mating contacts. 

Put Siemens higher technology to the 
test now. Contact your nearest 
Siemens office or distributor for more 
information. 

Siemens Ltd. 
Sales Offices 
Melbourne: 544 Church Street, Richmond, Vic., 3121. 
Phone: 420 7318 
Sydney: 383 Pacific Highway, Artarmon, N.S.W., 2064. 
Phone: 436 8711 
Brisbane: 9 Parkview Street, Milton, Old., 4064 
Phone: 369 9666 
Perth: 153 Burswood Road, Victoria Park, W.A., 6100. 
Phone: 362 0123 
New Zealand: Level 9, Marshall House, 
142-146 Wakefield Street, Wellington, N.Z. 
Phone: (4) 846 068 
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You are looking at an audio 

cassette tape which has the ability 

Rea 
to 

rea 

DENON HD-8 100 MINUTE DIGITAL LEVEL METAL PARTICLE TAPE. 
LIFETIME GUARANTEED. THE FINEST TYPE II TAPE MONEY CAN BUY, 

CAPACITY OF UP TO TWO AVERAGE COMPACT DISCS. 

to make a recording sound as real as the original. 

This superior tape has been developed, through 75 years of 

experience in the art and science of high fidelity recording, to match 

every requirement of a modern tape. With features like high-density 

tape coating particles to enable higher output, lower noise, and 

enhanced magnetic performance. For perfect sound and reproduction. 

Or dynamic balanced (DB) cassette hubs. For smoother tape rotation 

and tape wrap reliability. And a new magnetic pigment binding 

technology for heat resistance in automotive or portable tape. 

cSeGIIMIE7. 

DENON111111 DX3 

MUM. 

Denon audio cassette tape is 

available in a range to suit every 

recording purpose, from compact disc to actual live recording. And it 

may surprise you to find that Denon tape is not expensive. Quite to the 

contrary, every Denon tape is affordable. And because Denon cassettes 

are built to the highest standards of quality, they're guaranteed for the 

most extended term imaginable. A lifetime. 

So remember to look for Denon tapes. And discover just how real 

your originals can sound. 

For further information contact TEAC Australia on (03) 646 1733. 

DENON AS GOOD AS THE ORIGINAL 
77174MillEffee"..4; DENONZIEHDiV1 

READER INFO No. 33 Unauthorised recordings may infringe the Copyright Act 1968. 


