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Look what you get as standard!

@ Uses 8088 microprocessor.

©® New Feature, 256K RAM as standard.

©® New Feature. Comes with the latest 41256 RAM chips.

® Expandable up to 512K and more on main board using 41256
RAM chips.

® New Feature. 7 expansion slots, each being identical for the
user to upgrade as required.

® New Feature. Fitted with 150W power supply so system can
be upgraded to a hard disk without changing power supply.

® New Feature. Flip-Top case.

® DMA controller. Three of the DMA channels are available to
the user.

® New Feature. Even most basic versions come with Paraltel
and Serial Ports and Real Time Clock.

@ Half watt speaker.

® Pre-socketed for optional cop s such as the 8087
math processor.

@ Keyboard Interface compatible with IBM compatible
keyboards through a 5-pin DIN connector.

® Three ROM sockets are available to the user, one generally
holding the Phoenix BIOS.

® New Feature. Reset switch.

® Timer/Counter used by the system for Real Time Clock, time
base and for tone generation.

® Complete with the Phoenix BIOS, id
many of the large US panies
ble computers.

® Comes with two Slimline DS, DD 5" 360K Disk Drives.

® Colour Video (RGB and composite) and Disk Controller cards
included.

® 230V models available.

® 300 Day warranty.

Tape Drive option backup suitabie for all
SYStems ............ . ScCall

IBM is registered trademark of IBM Canada Ltd.

™ BEST MK Il sconaxr

compatibility

New
LOwW
Prices

| to that used by
tacturing IBM pati

The BEST Mark Ii

As described above using 41256 RAM chips.
Two 360K DS, DD disk drives, RS232 and
parallel port, Real Time Clock, 7 slots,
Phoenix BIOS, Colour Video and Disk Con-
troller Cards, Keyboard and much, much

The BEST
10 Meg Hard Drive
As the BEST Mark Il but with 10 Meg Hard

drive (supplied with one Floppy Drive. For
second drive add $200).

The BEST
20 Meg Hard Drive
As the BEST Mark Il but with 20 Meg Hard

drive (supplied with one Floppy Drive. For
second drive add $200).

more
With 256K With 512K

With 256K
$1695 $2995

AlsotheBuasicBEST ................$1595.00

As the BEST Mark Il described above but without Parallel Port or Real Time Clock
The Best 256K PENTARAM BEST SELLER BEST 512K RAM BOARD

With 256K
$2695

With 512K
$2795

with 512K
$1795

"y

SPECIAL: $229.00 with 512K. With 64K $149.00

Colour Graphics Video Board
$179.00 (Composite and RGB Output)

$299.00 with 256K RAM, Real Time Clock Parallel,
serial and Game Port.

New Mulitifunction Floppy Controller for your
IBM or Compatible.

Includes: Floppy Controller (up to 4 DS, DD drives) Parallel
Port, Real Time Clock/Calendar (with battery backup) and 2
Serial Ports (of which only one is installed, the second is an
optional extra at $29.00) . .$199.00

{Real Time Clock software is nr.acluded — cables are extra)
Parallel/Game Port (For IBM or Compatible)
................................. $79.00 (cables extra)

Quanta Board with Parallel and Game Port, 2 Serial Ports and
Real TimeClock ................. $159.00 (cables extra)

EPROM Programmer $99.00 (with ZIF Socket Adapter $159.00)
Exceltronix Computer Division Computers at unbeatable
prices! (416) 921-8941, 319 College St., Toronto, Ontario

No returns or exchanges atter 7 days 15°%, restockmg charge Msr 152

1-800-268-3798 —
Order line only

gt CELH L ML

Quantity, Students and Teacher discount’s available.

master charge,

i
CHARGEX

EXCELTRONIX ==l
217 Bank Street, Ottawa (613) 230-9000
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New from Star Micronics
$G-10 Printer

s Duai Mode - NLQ/draft standard (NLQ = near letter
quality) 120 CPS and 20% faster throughput
» Bidirectional logic/seeking ® 2K buffer (expandable
to 6K with optional buffer interface) ® 100% IBM PC or
Star standard control codes-switch selected e Fric-
tion and tractor standard e full 1 year warranty * 10”
wide carriage ® Standard parallel interface (serial op-
i O A PN e s et ot e A e e PR i i &igg.&

Except with 15” carriage and standard

16Kbuffer ............covcvvon......$599.00
Radix — $995.00 SR-15 $995.00

Star Micronics Gemini 10x

1 year warranty

® 120 c.p.s., ® 816 characters print buf-
fer, option 4K or 8K e standard parallel
optional RS232C e tractor & friction

feed. Super special $299 00
e~ (Time limited offer)

EXCELTRONIX

319 College Street, Toronto, Ont, M5T 152 (416) 921-8941
217 Bank Street, Ottawa, (613) 230-9000
We guarantee you the combination of BEST Prices & Service In Canada!

POWER TYPELETTERQUALITY $599.00
* 18 CPS bidirectional logic seeking.
* 96 Petal Wheel

IBM COMPATIBLE KEYBOARDS
Cherry...Superspecial .. ........ $ 99.00

Maxiswitch .. .vocieinvnnrnnenan $135.00
Super Special

Keytronics Programmabie

Keyboard (no case) $69.00

IBM compatible Disk Drive

SA455 (with warranty)

CASES FOR YOUR
IBM Compuatibles

e Hinged top cases allowing easy access
by opening top half of the case. Can be sup-
plied with plain back or for 5 or 8 slots. Please
specify whenordering. ........... $74.95

* Above case with power supply and fan
For Apple compatible 75 Watt . ...$169.00
For IBM compatible 150 Watt. . . .. $219.00
Hinged Case with 90W (max.)

Power Supply with fan $178.00
As above with 175W (max.)
Power Supply and fan $228.00
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APPLE COMPATIBLE
DISK DRIVES

Now also available for Apple llc

Famous
Mulitiflex
Disk

Drive

1 year full warranty.

$199.00

Features:

* Apple compatible e Attractively packaged = Profes-
sionally built and tested = Canadian Made. We believe
that Multiflex put out more drives in the last year than
all other Canadian manufacturers combined.

MoOnitors
Zenith
Data
systems

BEST SELLER 2ZVM 122A . 12" diagonal
screen » non-glare amber display ® composite input ¢ 25
lines x 40/80 characters $135.00
BEST SELLER 2VM 123A . 12" diagonal
screen e non-glare green display ® composite input » 25
lines x 40/80 characters $125.00
ZVM 133 . 13" diagonal screen ¢ RGB input * 25
lines x 80 characters e 640 x 240 pixels green screen

only switch e 16 colours including PC brown
$749.00

Peripherals for your Apple

Z80) i el e Sk e $ 43.00
80 x 24 Video Card with
SoftSwitch ................ $ 67.00
16KRAMCard ............. $ 43.00
128K RAM Card with 128K ...$ 99.00
Parallel Card with Cable
.......................... $ 59.00
SerialCard ................ $ 69.00
Apple Programmer ......... $ 65.00

Long Distance Order line only:
1-800-268-3798

_Guaranteed Prime Stock

Multifiex 300
Baud Modem

For your Apple (Super com-
patibility) . .......... $159.00

BEST IBM Compuctible

Modem

e Plugs into motherboard

e Excellent Hayes compatibility

» Auto Dial, Auto Answer, Directconnect

300 Baud $179 300/1200 Baud $279

Circle No. 26 on Reader Service Card

Hard Disk Drives
Seagate (industry favoured)

10MEG.slimline . ...................... $889.00
10 MEG Seagate, slimline drive and hard disk con-
troller. This controller can handle up to two 10 MEG

hard drives. LOWEST PRICE OF $1099.00
Quantity Discounts Availabte

Seagate 20 MEG. slimline .............. $1099.00
Seg 20 MEG. with controller ............ $1395.00
Controlier alone (for 100r 20 MEG) .. ...... $349.00

Cables{(for 10or20MEG) . ................ $38.00

MEMORY Untouchable Prices!

Dynamic RAMs

4116 1x16K(150NS) .. .. ... $ 0.75 °
4164 1x64K (150NS) .. .....oiiiii $ 1.49
4164’s (150ns). Setof 9 ... ................. $12.99
41256 1x256K{(150NS) .. ... ... ...l $ 9.95
41256 (150ns).Setof 9 . ..................... $89.00
Static RAM

20 HALAXT K 200NS 5, ook i smiah siadeats a4 sty $ 225
6514 4x1k CMOS 450ns

6116 8x2k 150ns
2016 8x2k 150ns
6164 8x8k 150ns

EPROMS

271 61450NS18X2KE ek S AR L $ 5.50
27163000382 Kt A e e e e $ 6.50
2732/450N8 8xAK 11 LR e e e $ 4.89
273212500 S8 X AKE e TS oa i Sei i e $ 4.89
2764;300N8 8XBK i L i A i e $ 5.89

27,1128 350N SI8 )16 K LR . e

EPROM Program $99.00
(with ZIF Socket Adapter $159.00)

Special Parts for your
IBM & Apple Compatibles
intel Parts

8087-2 (HighSpeed) .............. $259.00
G A e S G ey AT o 7o $219.00
BOBBI s e SR e e e e o s $14.50
B2 AT i e s v (TR N (e TR ATa e $14.50
B2508 1L % i il ret e o ey A R Y $10.95
8253A-5 ... $ 7.45
8255A-5 ... ... $ 6.90
8259A .. ... $ 6.95
B2B A AN it o s e ety SEC O e s $ 7.75
B 288 i e o S el EI e DD YA AR $14.95
NEC785/8272 EQUIV. . ..o eveee.. $12.95
TALISB22) . oo st AT Qi A o S $ 595
62 Pin Card Edge Connectors ....... $ 2.19
5PinDin Connector ............... $ 0.99
100ns Delayline ................. $ 5.89
BEUREP oo avsinsiiidna s ce $ 545
ZBORCPUL wisine s i iaass s ase b arats $ 4.50
68A45CRTcont. .................. $ 9.75

TMS99532 FSKModem .. .......... $17.95
Set of 8088, 8255A-5, 8237A-5, 8288, 8284,
8253 A0 825 A $64.00

High Quality AMP IC Sockets
8, 14, 16, 18, 20, 24, 28 and 40
1.5 cents per pin
Quantity discounts available

Bypass Capacitors

O IUR50V i e A3¢
100/ DIECES! ik s i iy s s it $9.00
Fans

New3dinfan ...................... $12.95
Newdinfan ...................... $13.95

wWe have the best prices on
74LSXX TTL Series e.q:
74LS-00, 02, 04, 08, 10, 32 al 29¢ each
741.5-138, 139, 158, 175 at 69¢ each
74L5-244, 245, 273 at $1.19 each



Includes:

* 8088 motherboard
with 256K and all
parts (except 8087)

* Phoenix Bios

* One 360K DS,

DD disk drive

HHERRREE

and controller ' 2 .
e Power Supply with v =T Y ‘”\ . g K‘i‘
fan R o |

Ui

\

¢ Flip-top case

All you need extra is a keyboard, video board and monitor.
8088 Motherboard only with 64K, fully assembled and
tested, no Bios (one blank 2764). Expandable to 1Meg
on-board memory. Flow soldered. Provision
fORBOBT At o e o e o $299.00

6502
sSystems

The Famous

T
o Assembled and
fully tested (flow soldered)
» 64K, 80 x 24 video with soft-switch, floppy controller.
» System comes with blank EPROM’S on board, does not
come with any proprietary software or Basic . $249 00
complete System
¢ 6502 board (as illustrated above) with case, keyboard
andpowersupply ............. ... .. ... $399.00

complete System

» Using 6502 board above in IBM style flip-top case, using
powerful 75 watt power supply with fan, programmable

serial keyboard adaptor, IBM style keyboard .. ..$499

N -
e C S
S g

As above with one builtindiskdrive. . .......... $749-00
As above withtwodrives . .................... $899.00
Switching Power Supplies. +5V 5A, +12V 2.8A, +12V 2.0
Amps —12VO0.5A (openframe) . ................ $39.00
Panasonic Printers (openframe) .. .............. $39.95

PERIPHERAL CARDS FOR
YOUR IBM AND
COMPATIBLE COMPUTER

ColourVideoBoard ........... $159.00
Composite video or RGB Video
FloppyController . . . ... ....... $119.00

Floppy Controller with R$232 .. .$149.00
Floppy Controller w. clock/R$232 $159.00
Parallel and Game PortCard ... .$59.00

Cable and connector extra.

Peripheral InterfaceCard . . .. . . $139.00
Includes two serial ports, parallel port, game port and provi-
sion for (but not including) real time clock.
Clock/Calendaroption ......... $29.00
With battery backup.

256K & Multifunction Board

Includes: Serial port, parallel port, game port, provision for
optional real time clock/calendar and sockeed for up to
256K RAM.

WItRGAKRAM:E. =7 e T $149.00
512K Board. Socketed for 512K including:
GAKRAM S it st o L, $119.00

IBM compatible Disk Drives ....$159.95
Brand New, fresh from factory. Shugart SA455 40 track,
double sided, double density Slimline. We have ordered
10,000 from Shugart - that is why we can pass the savings
on to you.

1BM Compatible Keyboards

Keytronics programmable (nocase) ........... $ 59.00
IV A S W H s i s o e $129.00
Ol NI b oo T R A RO = el oy s $ 99.00

Cases - High Quality
Hinged for easy access, can be supplied with plain back or

for5or8 slots. Pleasespecify . ................. 74.95
Above case with power supply and fan.

For Apple compatible (75W) .................. $169.00
For iIBM compatible (150W) ................... $219.00

PERIPHERAL CARDS FOR YOUR
APPLE & COMPATIBLE
Assembled, flow-soldered/cleaned and 100% tested

B KSRAMIC A S s 2 i e T e Aoty $ 39.00
B0X24VidE0|CaAndizr St s =i o B e $ 59.95
ZBOAG A GO ok, D b aeore UIRERS il gy $ 39.00
Parallel Printer Card (cablesextra)............. $ 29.00
128K RAM Cardwith128K . . .................. $ 85.00
EPROM Programmer with Software . .. ......... $ 63.00
(programs 2716, 2732, 2732A, 2764)

SEElOPDYAC ONIG ! e PR S S $ 79.00
Modem Autoanswer/autodial, touch tone or pulse dial.
Plugs right intothe system ................... $ 69.00
Apple Compatible Disk Drives (SA390) ......... $175.00
Case with numerickeyboard . ................. $129.00
Power Supply (Hydro Approved) . .............. $ 69.00

IBM is a registered Trade Mark of IBM Canada Limited Apple is a registered
Trade Mark of Apple Canada Limited

Mail Orders add $5.00 minimum for shipping & handling. Ontarlo
residents add 7% P.S.T. Visa, Mastercard and American Express cards
accepted: send card number, expiry date, name of bank and signature.
Send certified cheque or money order, do not send cash. All prices on
this page are final sale. No wamranty, No returns, No refunds but HUGE
savings. Warranties available at extra cost.

Surplustronics, 310 College Street, Toronto, Ontario, M5T 1S3

Circle No. 17 on Reader Service Card

Nlore {ines to serve you better

(416) 960-1350
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Our Cover

Designer Dave Bedrosian
returns to us with the
Power Supply appearing
on Page 35. The photo
was by Bill Markwick;
thanks for assistance to
m . oS Ann, Ed, and Jim and
80 43 Pat Armour.
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For Your Information

Copyright

All material is subject to worldwide copyright
protection. All PCB patterns are copyright
and no company can sell boards to our design
without our pernission.

Liability

While every effort has been made to ensure |

that all cpnstrustional projects referred to in
this magazine will operate as indicated effi-

giently and properly and that all necessary |

components are available, no responsibility
whatseever is accepted in respect of the failure
for any reason at all of the project to operate
efficiently or at all whether dug to any fault in
the design or otherwise and no responsibility is
accepted for the failure 10 obtain component
parts in respect of any such project. Further no
responsibility is accepted in respect of any in-
jury or damage caused by any fault in design
of any such project as aforesaid.

Editorisl Queries

Written queries can only be answered when ac-
companied by a self-addressed, stamped
envelope. These nust relate to recent articies
and not involve the staff in any research. Mark
such letter Electronics TodayQuery. We can-
not answer telephone queries,

Binders
Binders made especially for Electronics Today

{ET1) are available for $9.25 including postage |

angd handling. Ontario residents please add
provincial sales tax.

Back {ssues and Photocopies

Pravious issues of Electronics Today Canada

are available direct from our office for $4.00
each; please specify by month, not by feature

~ you réquire. See order card for issue available.
‘We can supply photocopies of any article
published in Electronics Today Canada; the

charge is $2.00 per article, regardless of length.

Please specify both issue and article.

Compenent Notation and Units

We normally sperify components using an in-
ternational siandard. Many readers will be un-
familiat with this but it’s simple, less likely to
lead to error and will be widely used
everywhere sooner or later. Electronics Today
has apted for sooner!

Firstly decimal points are dropped and
substituted with the multiplier: thus 4.7uF is
written 4u?. Capacitors also use the multiplier
nano {one nanetarad is 1000pF). Thus 0.1 uF
is HOONF, 3600pF is Sné. Other examples arg
5,6pF = 5p6 and 0.5pF = Ops.

Resistors arg treated similarly: 1.8Mohms is
IM8, S6kohms i5 the same, 4.7kphms is 4k7,
100chms is 100R and 5.60hmy is SR6.

PEB Suppliers

ET1 magazine does NOT supply PCBs or kits
but we do issue manufacturing permits for
companigs to manufacture boards and kits to
our designs. Contact the following companies
when ordering boards.

Please note we do not keep track of what
is available from who so please don’t contact
us for information PCBs and kits. Similarly do
not ask PCB suppliers for help with projects.
K.S K. Associgtes, P.O. Box 266, Milton,
Ont, LIT 4N9.

B--C—D Eleptronics, P.O. Box 6326, Stn. F.,

Hamilton, Orit. LOC 61.9.

Wentworth Electronics, R.R. No. § Water-
down, Ont. LOR 2H0D.

Danocinths Ine., P.O. Box 261, Westland Mi
48185 USA.

Arkon Electronics Lid., 409 Queen Street W,
Torontg, Ont., M3V 2AS.

Spectrum Electronics, 14 Knightswood Cres-
cent, Brantford, Ontaric N3R 7E8.

Now that you’ve sprung big dollars
to get AutoCAD, the popular com-
puter drafting system for
MS-DOS, you’ll be happy to know
that they’ve improved and upgrad-
ed it with the new Version 2.1 Im-
provements include a 40 percent
increase in speed over Version 2.0
(if you have the 8087 coprocessor),
suppor¢ for dot matrix printers,
wire-frame drawings with
obscured-line suppression,
smaother curve fitting and editing,
and more. Let’s hope they’ve im-
proved their really dumb text
editor. Contact Autodesk Inc.,
2320 Marinship Way, Sausalito,
California 94965, (415) 331-0356.

A new Howard Sams book, Elec-
tronics: Circuits and Systems by S.
Madhu, is aimed at engineers and
other technical people who have no
background in electronics, but
who need a basic grasp of the sub-
ject for dealing with specialists.
Readers can see how the topics
under discussion relate to their
own involvement with projects;
drill problems are an aid to
self-study. The 976-page hard-
cover is $39.95 US, and available
from local dealers.

Cantel Inc. of Montreal say they
have signed ‘‘international roam-
ing agreements’’ with US cellular
telephone companies. This sounds
intriguing, but what it means is
that Cantel subscribers can use
their cellular phones in the cities of
Chicago, Milwaukee, Detroit,
Gary, Flint, Cincinnati, Colum-
bus, and Dayton. Similarly, US
subscribers can use Cantel facilities
in 23 Canadian markets by the end
of 1986. Service begins in July,
1985. Other agreements with US
networks mean extension of the
Cantel network to Buffalo,
Washington DC, Baltimore,
Philadelphia and points east.

Users of the Radio Shack Colour
Computer now have a choice of
programs for assembler, text for-
matting, debugging, and com-
munications. Look for the 0S-9
series of assembly software, or the
Color Connection Il for telecom-
munications. Sorry, we never can
get US vs Canadian spelling stan-
dards sorted out. The software
packages are available from Com-
puterware dealers, or contact them
at PO Box 668, Encinitas, Califor-
nia 92024, (619) 436-3512.

Users of UNIX and UNIX-com-
patible systems can join
/usr/group/cdn, a name which
looks like a typo. The association
encourages cooperation and
assistance among suppliers and
users of this popular operating
system which is said to have done
for multi-user computers what
MS-DOS did for personal micros.
Membership in the group is limited
to individuals. Contact them at
(416) 465-1699.

Test Clip

AP Products has a new surface
mount test clip for connecting to
plastic leaded chip carriers, not an
easy thing to connect to. All four
sides open simultaneously; stag-
gered rows on 0.1 centres permit
easy probe attachment and prevent

shorting. The 20-conductor size
will soon be available in 44- and
68-position types. Available in
lavender or puce. Lenbrook Elec-
tronics, Unit 1, 111 Esna Park
Drive, Markham, Ontario L3R
1H2, (416) 477-7722.

Ribbon Connectors

Available in either ribbon or PC
mount, these connectors are also
known as Centronics or telephone
type. The Robinson Nugent
IDR/RPM series Ribbon-D series
come in 24, 36, and 50 positions
and are compatible with all stan-
dard ribbon connectors. They ter-
minate 28 AWG flat ribbon cable,
and can be either straight or right
angled. A metal front shell aids in
EMI shielding. Beats using 50
jumper clips to hook up your
printer. From Weber, a division of
DGW Electronics, with offices in
Toronto, Ottawa and Calgary, or
contact them at 85 Spy Court,
Markham, Ontario L3R 474, (416)
475-8500.

According to the Ontario Ministry
of Industry and Trade, the Pro-
vince of Ontario and Jiangsu Pro-
vince of China have signed a
five-year agreement for scientific
and technical cooperation and ex-
change, The pact clears the way for
Ontario to establish a combination
technology and trade centre in
Nanjing, Jiangsu’s capital. There
are six areas of priority, of which
fibre optics, computer software
and energy conservation are the
most appropriate for Canadian
electronics suppliers. Funny,
China was never heard from until
Nancy Reagan went to see the
Great Wall, Maybe she can do
something about AutoCAD’s text
editor.

2400 bps Modem

The SwitchCom 2400 Traveller
modem features 2400 bits per se-
cond asynchronous or syn-
chronous and Hayes compatibility.
It’s menu driven, has Bell
212A/103 compatibility, self-test,
8 to 11 bits per character, 300 to
2400 baud rate, loopback, a
real-time clock, and no oil changes
are required. Other features in-

clude tone or pulse dialing, auto or
manual dial, last number redial,
help menu, auto parity, and a pic-
ture of a hobo on the front. Bat-
tery backup and status lights are
standard. From local distributors,
or contact SwitchCom, 100-10
Amber St., Markham, Ontario
L3R 3A2, (416) 475-0296.
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VYOM Probe

The Triplett 3525A Digi-Probe
now has extended resistance ranges
from 200 ohms to 20 megohms,
and an additional 200mV DC
voltage range and improved ac-
curacy. It also features 3 1/2
digits, a ‘‘data-hold”’ feature and
auto-ranging. With case, batteries
(wow!), test lead and manual.
Contact Len Finkler and Co., 80
Alexdon Rd., Downsview, Ontario
M3J 2B4 (416) 630-9103.

Photodiodes

Centronic Ine., not to be confused
with the printer people of a similar
name, have introduced the CBC
series of photodiodes, not to be
confused with a broadcasting cor-
poration of a similar name. The
selling point is that they contain a
filter which provides a spectral
response similar to that of the
human eye. They’re effective in
situations where infrared and
ultraviolet are present and must
not be detected. For further infor-
mation, write or call James
McVea, Centronic Inc., 1101
Bristol Road, Mountainside, NJ
07092, (201) 233-7200.

‘ A complete range of electronic components DIRECT from
L‘( Varah's and leading manufacturers. Absolutely no surplus,

F\NAL no rejects, no old date codes, and all at DIRECT from
the distributor prices!

JULY SPECIAL 6116 - 150ns 2K x 8 $6.49 4/23.95
STATIC RAMS 6264 - 150ns 8K x 8 $17.49 4/63.95
7400 LS
Stk # Qty Price Stk # Qty Price
14000 7400 4 195 14200  74LS00 4 1715
14004 7404 4 225 14202 74LS02 4 175
14006 7406 4 3.00 14204 741504 4 185
14007 7407 4 3.00 14206 741508 4 185
14010 7410 4 220 14208 74LS10 4 185
14012 7414 4 3.00 14220  74LS32 4 185
14014 7416 4 3.00 14235  74LS74 4 195
14015 7417 4 3.00 14241 741586 4 225
14022 7427 4 220 14260 74LS138 - 4 3.00
. 14026 7438 4 3.00 14261 7415139 4 3.00
14035 7450 4 220 14284 7415174 4 3.50
14042 7474 4 3.00 14285 74LS175 4 3.50
14062 74123 4 3.00 14300 74LS240 2 295 Drive On In!
14082 74161 2 225 14304 74LS244 2 295 Tandon TM65-2
14110 74365 4 415 14305 74LS245 1 230 V2 height DSDD drive
14112 74367 4 415 14340 74LS373 1 1.80 500K Bytes. Pre-tested
HCMOS LINEAR $199.95
Stk # Qty Price Stk # Qty Price )
15000 74HCOO 4 2.2 16010 555 5 2.50 Tandon TM-100-2
15002  74HCO2 4 2.40 16297 XRL555 5 2.50 Full height DSDD drive
15004 74HCO4 4  2.40 16015 556 2 1718 500K Bytes. Pre-tested
15014  74HC27 4 2.40 16160 339 2 135 $214.95
15018  74HC32 4 2.40 16130 324 2 135 i
15025 74HC74 4 34 16115 741CP 5 2.50
15028 74HC86 4 3.20 16210 4558 4 275
15042 74HC138 2 2.60 16234  TLO82 2 195 n
15055 74HC161 2 3.05 16090 1488 2 150 s Hi Tester
15066  74HC193 1 255 16092 1489 2 150 Special !
15072 74HC240 1 4.25 16300  7805CT 2 195 Hioki 3000
15074  74HC244 1 2.40 16310 7905CT 2 215 1000V AC/DC
15075 74HC245 1 3.80 16306  7812CT 2 195 20K Ohms/V
15098 74HC373 2 4.40 16314 7912CT 2 215 0-1 Megohm
15099 74HC374 2 4.40 16308 7815CT 2 1.85 Resistance
15104  74HC393 2 3.26 16318 7915CT 2 2.15 Includes free
All of our semiconductors are protected with Varah's Direct hardsgzléc;;e
exclusive static-free™ package and guaranteed perfect. .

opto-electronics feriites  Electrolytic capacitors
s scopes instrumentation 379410 100uF 16V radial  20/2.20 |20 MHz 2-channel $699.00
~ard crystals data books 31420 1000UF 18V radiat  5/2.20 | Contains Component Tester
snnectors /0O modules 31480 10uF 35V radial 20/1.85 |35 MHz 2-channel $899.00
heatsinks transformers 31540 4.7uF 63V radial 20/2.20 |Single sweep and trigger delay function
bridges zeners SCR's 31545 10uF 63V radial 20/2.40
~ignals sockets cores 31580 1UF 100V radial 207220

31610 10uF 16V axial 20/3.50
L rack & panel BNC 51000 4700F 16v axial  §/2.10
reters t0ols testers 54675 1oyF 35V axial 20/3.70
TAKE re & cable knobs 34730 1uF 63V axia! 20/3.50
ble ties chemtcgls Mini-toggle switches
A bulbs batteries 44047 SPDT on-off-on 1.95
‘'gs and jacks 44049 DPDT on-off-on 2.95
PAGE ‘0cessors 44046 SPDT on-none-on  1.95
44048 DPDT on-none-on  2.95
FROM PC mount slide switch
44115 DPDT 6/1.95
OUR BOOK 44120 DPDT nt_angle  5/1.95
Y R T P T I I R BT W TSRS, pogo 96 el
The DIRECT Catalog The DIRECT Guarantee
Our detalled catalog with full specs on over 2000 We back our products 100%. If you are not
electronic components will be available soon. completely satisfied with an item, return it
Reserve your free copy by circting the reader tor a full and prompt refund.
service number below, or by dialing (416) 842-
8833, 8:30-5:00 Mon.-Fri,, Eastern Standard Time.

Order now and receive a compiimentary Phillips or

fiat jeweller's screwdriver kit (with any order over $10). 4 1 6-842 -8833

I Order now! Ail parts shipped from stock within 48 hours of receipt of payment and fully

guaranteed. Orders under $100 please add $3.00 shipping and handling (- $1.00 insurance If
desired). Ont. residents add 7% PST. Mastercard. Visa {incl card no . cardholders name &
expiry date}. cheque. money order welcome

Integrity
Mail Orders & Oakville Store: Store Only Plus locations in:
Varah's Direct Maii Order Ottawa({Nepean) Vancouver
9 MemberConadian 504 Iroquois Shore Rd. 35 Stafford Rd. Edmonton
continued on page 17 e e Oakvilie, Ont., LEH 3K4, 842-8833 (613) 726-8884  Calgary Winnipeg
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NAPLPS is the standard
in videotex and
microcomputers make

ideal terminals.

By Paul Hurley

THE North American Presentation Level
Protocol Syntax, or NAPLPS (pronounc-
ed nap-lips), is a new graphics protocol
which has attracted considerable support
throughout North America’s communica-
tions and computer industries. One of the
many results of this support for NAPLPS
has been the development of software and
plug-in cards which will permit
microcomputers to generate, receive and
process NAPLPS code. This article will
describe the main features of the
NAPLPS specification and will identify a
variety of microcomputer-based
NAPLPS software tools which are com-
mercially available. Understanding some
of the basic features and requirements of
NAPLPS will help you to appreciate both
the utility and the limitations of the com-
puter implementation.

The term graphic videotex is used in
this article to distinguish services like
Grassroots, Teleguide and Viewtron from
text or alphanumeric videotex services

8

such as The Source, CompuServe and
Dow Jones News/Retrieval. Increasingly,
the communications and electronic
publishing industries are accepting that
both forms are videotex, and not the
discreet, mutually exclusive services they
were assumed to be in 1981.

Graphic videotex has generated some
very emotional and entrenched attitudes
within Canada’s electronic engineering
and computing communities, This is
largely, and perhaps not unjustifiably,
because of the tremendous hype,
unrealistic expectations, and inordinate
patronage which have surrounded Telidon
since 1979. Even some videotex industry
insiders now acknowledge that “‘Telidon
left a bad taste in a lot of people’s
mouths’’, and its promotion was ‘‘a
bloody mess’’. Fortunately, neither time
nor the technology have stood still.

Telidon
In 1982 AT&T approached the federal
Department of Communications (DOC),
which had developed Telidon and super-
vised the growth of a Canadian videotex
industry, with a proposal. AT&T asked
the DOC to modify the Tclidon 699 stan-
dard in order to create a North American
graphic communication standard for
videotex.

““If we hadn’t been willing to change
Telidon, Canada’s electronics and
publishing industries would have been

frozen out of the US market,”” explains
John Madden, one of the ‘fathers’ of
Telidon. Madden is currently president of
New Media Technologies Inc. of Bur-
naby, BC. Preserving a stake for Cana-
dian jobs in the emerging global informa-
tion economy was one of the principal ra-
tionale Madden and his colleagues used to
justify the creation of a public Telidon
communication system to the federal
cabinet in 1975.

The hybrid offspring of Telidon and
AT&T’s PLP videotex format was
NAPLPS. The Canadian Standards
Association and the American National
Standards Institute approved the
NAPLPS specification in the fall of 1983,
The CCITT (Comite Consultatif Interna-
tional Telephonique et Telegraphique)
gave its blessing in 1984,

NAPLPS represents both an impor-
tant stage in the evolution of videotex,
and evidence of the continuing con-
vergence of computer-communication
technologies towards what two farsighted
French researchers, Simon Nora and
Alain Minc, termed telematique. The in-
creasing number of microcomputer-based
NAPLPS products demonstrate the
gradual merging of microcomputer and
videotex technologics. These NAPLPS
tools are being used for what many purists
would consider non-videotex applications
in business, the audio-visual and graphics
fields, and the communications industry.
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NAPLPS is not without its
weaknesses. Some of these will be iden-
tified in the following overview. But in
several respects, some of the problems
NAPLPS introduced may also prove to be
a blessing in disguise. Events are not
always as they appear at first glance.

A NAPLPS Primer

NAPLPS is not yet a true graphics stan-
dard. Adherence to the NAPLPS
specification is still largely voluntary
throughout the North American videotex
industry. This has introduced countless
problems, not the least significant of
which is the lack of compatibility between
hardware and software products. Thus
images encoded by one system may not be
correctly decoded by another.

NAPLPS’s creators and primary ad-
vocates have been largely in the videotex
industry. This has tended to confuse
observers regarding its pedigree.
NAPLPS should more correctly be
thought of as a graphics protocol, not just
a videotex specification. Its main features
are hardware independence, flexible code
extension, and compact encoding of com-
plex graphics. Many of the positive at-
tributes were inherited from the Telidon
format.

NAPLPS achieves hardware in-
dependence by encoding coordinate data
for the X-axis and Y-axis as fractions of
each axis’ resolution rather than specific
pixel locations on the screen. Thus a
NAPLPS image should correctly display
on a 256 x 200 pixel screen, on a 512 x 400
screen, or even a 1024 x 800 screen.

NAPLPS was designed to work in
either a 7-bit or 8-bit environment.
Presently, NAPLPS defines roughly 600
graphics characters and codes. The code
extension technique is used to map these
codes into a 7-bit table by grouping them
into six G-set groups for drawing, and a
C-set repertoire for communications and
other functions. The G- and C-set lists
are mapped into the 7-bit in-use table
when specific commands are sent to the
interpreting software.

The minimum NAPLPS Standard
Reference Model (SRM) G-set inventory
consists of: 94 primary ASCII characters,
94 supplementary characters, Picture
Description Instruction (PDI) geometric
drawing primitives, 65 mosaic character
cells, 96 macro codes, and 96 Dynamically
Redefinable Character Set (DRCS) codes.
Other G-sets, such as a list of sound
characters or telesoftware commands,
could also be implemented.

Because NAPLPS was developed for
a communications environment, the need
to conserve bandwidth was essential.
Designers with an interest in applying
NAPLPS to other tasks have inherited
this feature as a saving in memory re-
quirements. The PDI, macro and DRCS
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G-sets play an important role in the com-
pactness of NAPLPS.

PDIs are opcodes which produce six
basic geometric shapes. Macros are

single-character code names which invoke
a string of presentation codes stored in the
local terminal to be displayed in their
place. DRCSs are definable characters
whose pattern can be transmitted from the

host to the terminal or generated locally in
response to macro signals.
Implementation of the NAPLPS
SRM specifications places a number of re-
quirements on the receiving terminal. The
use of a 16-bit microprocessor in a
NAPLPS terminal configuration equip-
ped with highly efficient decoding
algorithms requires 64 to 80K bytes of
ROM. The use of a high-level language
would increase the memory requirement.
NAPLPS pages are stored in a
bit-plane memory. The minimal require-
ment is for 256 x 200 pixels resolution x 4
bits for three colour modes. Roughly 26K
bytes of RAM are needed to map this
data. An additional 16 to 22K bytes of
RAM are needed to store DRCS
characters, macro codes, blink processes,

texture overlays, and other SRM func-
tions. The terminal video display pro-
cessor must also be capable of supporting

the bit-plane map, colour modes,
digital-to-analog conversion and inter-
faces for RGB/NTSC video and RF out-
put.

Recent studies in the US have shown
that videotex home and business services
would proliferate if monthly subscription
charges were in the $5 to $10 range.
Presently these charges are running at

roughly $25-$35 per month. One of the
main reasons for this is that the decision
to implement NAPLPS virtually doubled
the cost of producing an adequate hard-
ware decoder. This cost has been by
necessity passed along to the consumer.

Until 1982-83, graphic videotex ser-
vices such as Grassroots, Vista and
Viewtron, which was still undergoing
trials, had relied solely on dedicated user
videotex terminals. Viewtron’s original
decision to prohibit potential users from
accessing its service on equipment other
than the $900 AT&T Sceptre videotex ter-
minal was one of the main reasons the ser-
vice began to faulter in mid-1984. At the
recent Videotex Canada conference in
Toronto, one major consensus was that
what the industry really needs is an affor-
dable decoder.

Enter the abundant and affordable
personal and business microcomputer.

NAPLPS Micro Decoders

The videotex industry realized that a
microcomputer NAPLPS decoder was
essential to future market growth at about
the same time that various small software
companies, which were unbiased about
videotex, began to recognize that
NAPLPS was a powerful graphics tool.
The result has been a steadily growing
number of microcomputer NAPLPS soft-
ware decoder and terminal emulation pro-
ducts.

The microcomputer is a logical
means of accessing videotex for the
husiness or home. There are approximate-
ly 17 million microcomputers in use in
North America. Link Resources Inc., of
New York, estimates that roughly 57% of
these are equipped with modems. Many of
the popular microcomputers have the
128K bytes of memory and the code pro-
cessing power necessary to implement
NAPLPS. The microcomputer is also a
more versatile tool than a dedicated
videotex/teletext terminal.

Most current microcomputers do
have inherent limitations in colour pro-
cessing and image display which prevents
them from implementing the minimum
SRM standard of 16 colours from a
palette of 512 with a 256 x 200 resolution
in three colour modes. But the addition of
plug-in colour boards for some com-
puters, such as the IBM and compatibles,
provides a method of meeting and
sometimes exceeding the minimum SRM
requirements. The products from Con-
ographics, Scion and Microdel will sup-
port the full SRM specifications.

Electronics industry spokesmen have
predicted that 1 micron microprocessor
technology presently in the labs will result
in low cost hardware decoder products by
1988-89. By that time, however, the next
version of microcomputers may already
have integrated NAPLPS into their
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ol BB L0 4800 "

DPTDEIectr'onics

FREQUENCY
COUNTERS

6 MODELS ¢ RANGES TO 1.3 (

CERTIFIED CALIBRATION » METAL CASES e LSI CIRCl

WITH NO CUSTOM IC'S  AC/DC OR BATTERY

OPERATION ¢ PRECISION TIME BASES ¢ EXCLUSIVE
BAR GRAPH SIGNAL STRENGTH INDICATOR

ACCESSORIES

1~ wwss s ——— ON MODELS 8010-S & 1013-S
: : Voo MADE IN USA
PRICE LIST
NILCAD TIME BASE OPTIO
MODEL PRICE BATTERY  #ICX080  #OCX
: OPTION +01 PPM 1005
#K-7000-AC $289.00 $ 4850 N/A N/
#7010-3/600 MHz.  $455.00 $ 48.50 $145.50 N/
#7010-8/1 GHz. $599.00 $ 48.50 $145.50 N/
#8007-S $679.00 - $115.00 $145.50 $242
#8010-S $839.00 $115.00 $145.50. $242
#8013-S $965.00 $115.00 $145 .50 $242
TIME BASE AVERAGE SENSITIVITY MAX RESOLUTION
1 MODEL RANGE FREQ STAB-DESIGN BELOW ABOVE GATE TIMES SENSITMVITY §  EXT CLOCK | METAL } PROBE
(FROM 40 Hz) 500 MHz | 500 MHz MAX | CONTROL | INPUT/OUTPUT | CASE | POWER
42 MHz{47 MHz| 60 MHz 1475 MHz | FREQ JACK
15 mv (2}
K7000-AC | 550MHz | 5247881 +1PPMRTXO {-24D8M| N/A A ASEC 10 Hz 100 Hz No No Yes | No
7010-SHGHE 1 GHz £4PPMICXO | 10mv | 20mv (3}
70405 | 600MHz [10.0 MHz| "0, PPM-TCXO | -27 DBM |24 DBM |4, 4. 40 SEC | A Mz 1 Hz 10 Hz Yes No Yes | No
feoors | roommz | 3 Ll o
: B e 2% ; x4 PPMATICXO 4 : 3
80408 4 GHz | 40.0MHz} "%0.4 PPM-ICXO A AHz 4 Hz 40Hz
e - |+0.05 PPM-OCXOY L
| 80135 13G6H |
*AVAILABLE OPTION

LFM-1110 Measure audio frequencies faster with increased
resofution. Multiplies low frequency signals by 10, 100
or 1000. Built in low-pass filteting and signal
amplification. (Pictured 3rd from top) $299.00

1-1300 MHz preamplifier for reading exiremely fow
evel signals. Compact aluminum enclosure can be
coupled directly to BNC input connector or counter.
Supplied with AC adapter, can also be powered from
accessory power output on 80XX-B8 series front
panels. 25 dB gain to 1 GHz, 10 dB gain at 1.3 GHz
$370.00

..$23.00

AP-8015-A

TA-100 RF pick-up antenna, telescope-swivelelbo ..

980 Alness St. Unit 7,
Downaview, Ontario
M3 252
{416) 661-5585
TELEX 065-28169

®

P-100 Direct 50 Ohmprobe ... .$33.5C

P-101 Low-pass probe, Attenuates
RF frequencies $37.20

P02 Hi-Z probe. General usage,
2X attenuation $37.20

€C-70 Carry case, small for
K-7000AC, 7010-8

CC-80 Carry case large for 80XX-8
SEHARS L il fo.. . 82495

Mon-Fri 85 pm,




NAPLPS on Microcomputers

designs. Presently only the Mindset
microcomputer meets the SRM specifica-
tions, but industry observers are predic-
ting that IBM, AT&T and others are likely
to follow shortly. By the time this article is
in print, it is expected that Cemcorp will
have announced how it plans to imple-
ment NAPLPS compatibility in the ICON
microcomputer it is developing for the
Ontario Ministry of Education.

The NAPLPS decoder acts as a data
translator, converting strings of PDI,
macro and DRCS and ASCII code into a
colour-mapped bit-mapped display. The
development of microcomputer software
decoders and software programs which
work in conjunction with plug-in decoder
boards has begun to have a radical impact
on the graphics videotex industry. These
products have also opened many doors
for the use of NAPLPS for a wide range
of graphic applications.

The software decoders have many ad-
vantages. They are inexpensive, averaging
about $230. They are compact and much
more transportable than the bulky soft-
ware decoder/terminal configurations.
Many of the software and plug-in
decoders implement additional features,
such as slide show image sequencing, page
creation, system terminal emulation such
as action page screens for transactions like

telebanking, and ASCII terminal emula-
tion. The products from Avcor, Micropix-
el, Manitoba Telephone Systems and
Media Technologies also will facilitate file
transfer routines called downline loading.

There is a noticeable absence of
NAPLPS decoders for CP/M operating
systems. In addition to various software,
several new products will soon be
available.

product employs the Mark 6 generation of
Norpak video/teletext decoder architec-
ture and will replace the outmoded TGS
plug-in card.

The Quickpel plug-in card from
Micropixel Inc. is a repackaging of the
popular Electrohome EGT 100 hardware
decoder. Based on the Intel 8088
microprocessor, Quickpel meets SRM re-
quirements for macros, DRCS, colour

The microcomputer is a logical means of

accessing videotex; there are 17 million in

North America, 57% with modems.

Add-ons

AT&T has announced that it will release
several NAPLPS microcomputer pro-
ducts, including a software decoder, dur-
ing either the second or third quarter of
1985. Sandford Computer Systems Inc.
has developed Videopro, a full SRM
NAPLPS decoder. Norpak has developed
a new plug-in card to challenge the
Quickpel board. The Norpak decoder is
based on a new microprocessor, the
R6549 Colour Video Display Generator,
developed jointly by Norpak and
Rockwell at a cost of $2.5 million. The

mapping, logical pixel and unprotected
fields, and exceeds SRM in text scaling
and several other functions. Quickpel has
an on-board multi-tasking executive,
comes with assembler and Lattice C, and
has 16K bytes of RAM for downline
loading of data or programs.

New Media Technologies Ltd. of
Burnaby, BC, formed in 1984 by staff
who split off from Microtel Pacific
Research Ltd., purchased most of the
NAPLPS products marketed by AEL
Microtel, the parent company of MPR.
Since then, New Media has developed an

RAM/EPROM:

T.T.L.:
(74LS00 etc.) from USD.$0.12

LINEAR:
(LM324 etc.) from USD. $0.15

PATRON COMPONENTS INC.

4002 Sheppard Ave. E, Suite 506, Agincourt Comm, Centre, Scarborough, Ontario M1S 1S6 Canada
Tel: (416) 299-7731

Telex: 065-25256

Stock Distributor of Memories I.C. (U.S.A/JAPAN), All New Parts.
Min. 1000 pcs. -Price in USD. (Canadian Currency please add 39% extra.)

* 16k DRAM (4116) from USD $0.35/EPROM (2716) $1.75 « 64k DRAM (4164) from USD. $0.78/EPROM (2764) $2.25
¢ 128k DRAM (4128) from USD. $5.8/EPROM (27128) $2.85.« 256k DRAM (41256) from USD. $3.9/EPROM (27256)
$8.50 » 16k SRAM (6116, 2016) from USD. $1.50 « 64k SRAM (6264, 5565) from USD. $4.80

4000 CMOS:
(CD4001 etc.) from USD. $0.12

MICROPROCESSOR:
8088 Kit set (8088, 8253, 8237, 8284, 8288, 8259, 8255)
from USD. $23.80 per set.

Please call for other 8000 series MPU/O.E.M. price and delivery.

MAIL ORDERS: For quantities under 1000 pcs, please add 25% extra from above price plus postage and provincial tax. We can ship
C.0.D. freight coliect for larger quantities. Price subject to final confirmation.

We also deal with other Computer Peripherals. Please call for details. U.S.A. customers welcome.

FAX: 416-298-4569
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$29.95

£y P e 98 e OV T O Vsl A
£71 €T (v (Y (I CE1 1A THD OW TR0
1 03 £ YO8 OF) 7B U8 T W

TIMEX 2040 PRINTER $49.95
All Software $2.50 to $7.50 ea.

ORION sxr

IBM XT COMPATIBLE

* Choice of Colour or
* 256K Memory Monochrome

« 8 Expansion Slots s Card

* One 362K DS/DD Disk Drives e Serial Port

s Parallel Port * Game Port

* 135 Watt Power Supply ¢ Clock

will run 1-2:3TM Flight Simulator Base 11
™ Super Calc, Visi Calc and others,

IBM Compatible Boards

* 1F01 256K Multifunction (S/PIC)-OK . . . .. $175.00
* 1F02 384K Multifunction (S/P/C/G) - OK . . . $249.00
* {FO03256K RAMVer 11 -0OK ............ $ 89.00
¢ 1F03512KRAMVer1I-OK . ............ $135.00
* 1F05 Color Graphic (2-Layers) ........... $159.00
e |FO6Monochrome ..................... $159.00
* 1F07 Mono-Graphic with printer port ... .. $239.00
e 1F08 Multi /O (SIPICIGIFDC)) . . ... ....... $245.00
e 1FOQHO 11 + (SIPICIG) ................ $149.00
¢ 1F11 Paralle! Printer (Cable extra). .. ... .. $ 39.00
* 1F12 Serial - RS232C $ 59.00

o TR 13IGAME . mr bl b A S e g - e ST $ 35.00
« 1F14 Floppy Drive Controller + Cable ....$ 99.00

IBM Hard Disk Drives

100M External w/power supply .......... $ 995.00
TOMUYNEEINA] ¢ pe v e vmmmsdbms s v o s mmn $ 995.00
20MiInternall i Sa i Aa s e A LN ke $1495.00

Diskettes (Box of 10)
Lifetime Wamranty

Datatech SSIDD ¢ i s Jau mwmssaiteiize s oo - $15.95
Datatech DS/IDD v amisii e s 9w ax 24 = = $19.95
Verbatim (Bonus)SS/IDD ............... ... $15.95
Packageof 11for ..................... ... $19.95
-NoNameBoxof10 ...................... $12.50

Complete System for $699.00

4164 RAM 150Ns
100 + 1.25 ea.
25 + 1.35 ea.

1 + 1.49 ea.

2

* 6502 Micro processor 48K memory  Disk drive
» Disk controller card * Upper/lower case = Hi-res
Amber monitor e Colour graphics » Numeric Func-
tion Key ¢ 90 day warranty.

Orion Electronic Supplies Inc.
40 Lancaster Street West

Kitchener, Ont. N2H 4S9
(5619) 576-9902
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NAPLPS on Microcomputers

enhanced version of the original Microtel
2A board decoder, named 2B and dubbed
Hamlet (BC folk have an adroit sense of
humour). Hamlet is reported to have
achieved a speed factor of 2.6 times the
speed of the 2A, which makes it presently
the fastest NAPLPS decoder, bar none.
Further details about Hamlet are not ex-
pected until the official release date later
this year. The present 2A decoder can
display 16 simultaneous colours from a
palette of 4096.

Unlike the IBM PC, the Commodore
64 does not require plug-in boards in
order to display NAPLPS. Limitations in
the C64 design prohibit a compatible
decoder from conforming to the full
SRM. Version 2 of the Manitoba
Telephone System Videotex Decoder for
the C64 has been selling in the US for
under $100. It is able to overcome some of
the C64’s design limitations, and displays
13 colours and 3 grey scales at a reduced
resolution of 160 x 200. SRM functions
which it cannot support include DRCS,
the mosaicset, blink, and the supplemen-
tary character set.

Formic Videotex Systems Inc. has
upgraded its Apple line of software
decoders and expects to release an IBM
version later this year. Sofdec “‘C’’ is a
software product for the Apple Ilc with
128K bytes of memory. Sofdec “°E”’ is a
plug-in card for the Apple Ile. Both pro-
ducts can display 16 colours with a resolu-
tion of 192 x 200, and although sub-SRM,
they support the core functions.

The Ashdune Apple decoder offers
an exciting range of additional features,
including page creation, a slide show
mode which could be used for business
presentations, and hardcopy output.

DEC has been a pioneer in the
graphic videotex field and has developed a
wide range of NAPLPS/Telidon products
for its PDP-11 series of minicomputers.
The PRO/NAPLPS software decoder was
DEC’s first videotex offering for its Pro-
fessional 350 microcomputer line.
PRO/NAPLPS can display 8 colours
simultaneously from a palette of 256 col-
ours, or 8 grey scales from a range of 16
on a monochrome monitor. It will
emulate the VT-100 in the ASCII mode.
Although a sub-SRM product, it pro-
duces an impressive 768 pixel x 240 line
resolution, and will support other
operating systems such as CP/M and
VENIX, a UNIX-like structure.

As could be expected, there is a lot of
NAPLPS software support for the IBM
PC. The PC/Videotex product from IBM
implements varying degrees of the SRM,
depending on the graphics board used
with the PC or XT. It also offers the abili-
ty to copy frames from the communica-
tion link onto diskette, and then to display
these in a continuous billboard mode. The
decoder will interface with a database

manager to allow routing information to
be added to the captured frames.

Personality II is an enhanced version
of Microstar’s original software decoder
with impressive credentials of its own. In
addition to supporting most SRM require-
ments, Personality II will emulate an
ASCII terminal with an 80 x 24 display. It

It is still early in 1985, and already it
is apparent that many large US corpora-
tions are moving quickly to support new,
specific applications of videotex. Business
oriented communication services such as
Grassroots and Marketfax are expanding
into the US from Canada, and public ac-
cess videotex systems are being introduced
widely. These and other uses of videotex
have become more cost-effective as a
result of the development and improving
quality of NAPLPS software decoders.
These affordable decoders permit system
operators to convert the availability of
microcomputer equipment in homes and
offices into videotex terminals.

It is possible that if NAPLPS had not
been adopted, interest in developing low
cost microcomputer software decoders
might never have been fostered. As more
and more microcomputer owners investi-
gate telecommunication services in an ef-
fort to justify their hardware investments,
the convergence of videotex technology
with microcomputing is likely to become a
reality.

Summary of NAPLPS
Decoders for Micros

Apple: Integrated Information System
from Avcor, requires 48K, no extra hard-
ware.

SOFDEC C or E from Formic for Apple
IIc or Ile, requires 128K and text card for
Ile.

Apple Decoder from Norpak/Apple for II
series, requires 48K and interface card.

Commodore 64: Jordan from Ashdune,
no extra hardware.

Integrated Information System from Av-
cor, no extra hardware.

Videotex Decoder from Manitoba
Telephone, no extra hardware.

IBM PC, XT: FBN Decoder from FBN
Software, requires 128K and colour card.
PC/Videotex from IBM, requires 128K,
colour card, modem.

Quickpel from Micropixel, requires 96K,
no extra hardware.

Personality 11+ from Microstar, requires
192K, colour card.

TELIgraph from Microtaure,
128K, colour card.

2A Decoder from New Media
Technologies, requires 128K, colour card.
NAPLPS Decoder from Wolfdata, re-
quires 128K, colour card. n

requires
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Configurations

The final episode reveals
the working of AND, OR,
and NOT gates.

By lan Sinclair.

For anyone who has worked with linear
circuits for a long time, the first contact
with digital circuits always comes as a
shock because the action of digital circuits
is unfamiliar, and the way in which these
circuits respond to signals is equally un-
familiar. In this final part of the series
we’ll concentrate on the most basic of
digital circuits, the gate, and how the two
most common types, TTL and CMOS,
carry out gate action.

Let’s be clear from the start as to
what we mean by digital circuits and
gates. A digital circuit is one which works
with signals that consist of several
separate voltage levels, so that a voltage
that is to be counted as a signal must be at
or near one of these levels. The digital cir-
cuits that we make the most use of are
binary digital circuits, meaning that the
signals, into and from them, consist of
only two voltage levels: which we will
refer to as 0 and 1. The value of the actual
voltage does not matter, the important
feature is that there should only be these
two levels. Most logic circuits operate with
what is commonly called positive logic, in
which 0 means zero volts and 1 means a
positive voltage.

+5V

1k5

TRANSISTOR ON = 0V

D1 TRANSISTOR OFF = 4v4

Fig. 1. Voltage levels. The presence of a diode,
or transistor junction, in the path of an output
can change the output level by O0V6 or so. The
tolerance of voltage must be enough to make
allowances for this.
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The advantages of using just two
voltage levels are considerable. We don’t
have to worry about bias, for example, in
the design of circuits, provided that we ar-
range for each active device in a circuit to
be turned on at one voltage level and off
at the other. This encourages the use of
ICs because bias is difficult to arrange
reliably inside ICs. We don’t need much
in the way of voltage amplification,

tually is depends entirely on the combina-
tion of inputs that happens to be present
at that instant. It is for this reason that the
gate circuit is often referred to as a com-
binational circuit. The two most impor-
tant types of gate circuit are the AND and
OR gates, and we can describe their ac-
tions by a table that shows what the out-
put will be for every possible combination
of inputs. Such a table is called a ‘‘truth

AND

A ] A
(N a(ouT (N atouT)
B—j MIL) s (MIL)

~|olo|ein

s=|e|ois
—lo|l-|olm

OR

A
0
0
1
1

alolalo]e

Q
0
1
1
1

Fig. 2. The two main gate types shown graphically with their respective truth tables.

because with only two levels to consider,
the output signals can be about the same
as the input signals. The only voltage
amplification we might be concerned with
is that which might be required to restore
the 1 level to normal when it has been
reduced by, say, the O0V6 drop across a
conducting diode (Fig. 1). The next major
factor is that tolerances in component
values have much less effect on signals
than they have in linear circuits. A logic 1
voltage which is nominally 5V can drop as
low as 3V6 and still be useable as a logic 1
voltage. The logic 0 voltage can rise as
much as OV8 and still be useable.

Since the normal concern of linear
circuits, amplification with low distortion,
is simply not necessary for digital applica-
tions, the actions that digital circuits per-
form are necessarily quite different. One
of the fundamental actions of a digital cir-
cuit is gating, and it is gating that we will
be concerned with from here on.

Digital Gates

A digital gate is a circuit which has inputs
and outputs that are both digital signals.
Since the output is a digital signal, it must
have a voltage level at any instant which is
at logic 0 or logic 1, and what the level ac-

table’’, and the truth tables for the AND
and OR gates are shown in Fig. 2. These
tables show that for the two-input AND
gate, the output will be at logic level 1 on-
ly when both inputs are at level 1: for the
OR gate, the output will be at level 1 when
either or both inputs are at level 1.

Truth tables become less useful when
a gate has a large number of inputs,
because the number of lines needed for a
truth table is 2 to the power of n, where n
is the number of inputs to the gate. The
same rules apply irrespective of the
number of inputs, so that the action of the
AND and the OR gates can be described
in ways that are more compact than truth
tables, using Boolean Algebra. But for the
purposes of simplicity (and space restric-
tions) we’ll stick to the tables.

Another circuit which is classed
among gates is the inverter, sometimes
called the NOT gate. Its truth table, in

A
a(ouT) )

{MIL)

Fig. 3. The inverter or NOT gate.
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Fig. 3, is simple. The logic voltage output
is the inverse of its logic input. Circuits
which combine the action of the NOT gate
with the action of the AND gate are called
NAND gates; NOT combined with the
OR gate gives a NOR result. The truth
tables of these two types are given in Fig.
4. One further gate which is less important
as a basic circuit, but one which is needed
in arithmetic circuits, is the exclusive-OR
gate, or EXOR gate (Fig. 5). The name
comes from the fact that the action is like
that of the OR gate but excluding the case
where both inputs are 1.

Logic circuits which make use of
gates are connected so that the output of
one gate can pass signals to the input of
the next gate in the circuit. This passing
action is generally referred to as driving
one or more inputs from another output.
This usually means that the output has to
be able to supply (source) or absorb (sink)
current, and the number of inputs that
can be driven by one output is called the
JSanout of that gate. The size of the fanout
depends on the design of the input and the
output stages of the gates. A fanout of 10
is generally considered to be satisfactory,
meaning that 10 gate inputs can reliably be
driven from one gate output.

and ground must be low enough to ensure
that when this amount of current flows,
the input voltage at the terminal must not
rise above the maximum voltage level per-
mitted for logic 0, usually around OVS8.

The requirement to have current
flowing out from the input at logic 0
means that not all driving circuits are
useable. In particular, the popular NPN
emitter-follower, which is the choice for
many purposes, is not suitable because
(Fig. 7) when the input is at logic O the
current from the gate will flow through
the emmiter resistor. A PNP emit-
ter-follower, arranged as shown in Fig. 8,
can allow a satisfactory logic 0 voltage,
but only if the voltage at the base of the
emitter-follower can be taken low
enough, preferably to a negative voltage,
because of the inevitable 0Vé6 difference
between the base and emitter. A reliable,
simple driving stage is the common-emit-
ter amplifier circuit shown in Fig. 9.

No driving problems should exist in
the input of a gate is driven by the output
of another gate of the same family. Fig. 10
shows the conventional circuit arrange-
ment fro a standard TTL gate output,
which uses two transistors and a diode in
series. A logic 1 output corresponds to

NAND

EPNICIES
—s|olalo|m

ol-i=|=|p

(IN) alouT) () aouT)
Bt (MiL) & (MIL)

NOR

AiB|Q
0071

0j1}¢0
1100
1{1]0

Fig. 4. NAND and NOR gates, formed by combining AND/OR gates with inverters.

TTL Gates

The old-style ‘standard” TTL gate uses
bipolar transistors, but using a com-
mon-base circuit rather than the more
familiar common-emitter. The inputs
(Fig. 6) are to the emitters of transistors
whose bases are connected through a cur-
rent-limiting resistor to the supply
positive voltage of 5V. A common feature
of the IC construction is the creation of
several emitters on to one base, so that
several inputs are fed in by the same tran-
sistor. An input stage like this will draw
no current when the input voltage is logic
one, because such an input biases the tran-
sistor off. An input which is at logic 0,
however, has the effect of grounding the
input terminal, and current will flow
through the base-emitter junction of the
transistor to ground. Unlike our linear cir-
cuits, this input current comes out from
the input. Standard TTL is constructed so
that this current is about 1.6mA, meaning

_ the resistance between the input terminal

having the top transistor of a pair conduc-
ting and the bottom transistor shut off,
and because the base voltage of this top
transistor cannot be more than the supply
voltage of + 5V. The emitter voltage must
be no more than 4V4-4V5, which makes
the output voltage (because of the diode)
only around 3V8-4V0. Don’t be surprised
if you find that the logic 1 output from a
gate is lower than the supply voltage. the
logic 0 voltage from this circuit will be the
voltage across the bottom transistor when
it is fully conducting, which can be as low
as 0V2, depending on the load.

The layout of the output stage is such
that only one of the output pair will be
conducting at any time during normal
operation. If two gate outputs are con-
nected together, however, it would be
possible to have one output at logic 1 (top
transistor conducting) and the other at
logic O (bottom transistor conducting), so
that a low resistance for current was
created (Fig. 11). This would have the ef-
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/001
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Fig. 5. The exclusive-OR (EXOR) gate and its
truth table.

fect of burning out one transistor in each
gate, so that for the few applications in
which gate outputs have to be connected
together, special gate ICs described as
open-collector types are used. These have
no ‘top’ transistor in the output stages,
and are designed to work with an external-
ly connected resistor load (Fig. 12).
Standard TTL, though still cir-
culating in large numbers, has been
replaced in production by the low-power
Schottky TTL chips, distinguished by the
letters LS in the type numbers. These LS
chips make use of a component known as
the Schottky diode. This diode uses a
combination of metal (usually aluminum)
and semiconductor in its junction to ob-
tain a very low forward voltage, between
0V1 and 0V2 as compared to the O0V6 for a
silicon diode. This makes these diodes
ideal for use in logic circuits, as illustrated
in Fig. 13, and also makes it possible to

+5V

2k7

A — o TONEXT
STAGE

8

—

Fig. 6. (Left) TTL input. The base of the tran-
sistor is connected to + 5V through a resistor,
and the inputs are connected to the emitters.
More than one emitter (as many as 13) can be
formed on to one base.

+5V +5V

: By

%o b

WITH vy HIGH, Vy = 4V4 (HIGH LEVEL, LOGIC 1)
WITH V) LOW, )y = 1.6 mA, Vy = 1V6 (TOO HIGH
FOR LOGIC 0)

Fig. 7. (Right) Driving a TTL stage from an
NPN emitter—follower. The logic 0 voltage is
likely to be too high because of the current
from the input of the gate.
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construct transistor stages which do not
saturate. Saturation occurs in a conven-
tional transistor stage when the base cur-
rent, which has a collector load, is so high
that the collector voltage bottoms. The ef-
fects of saturation are to achieve a very
low collector voltage, around 0V2, but
also to flood the base junction with charge
carriers (electrons or holes depending on
the type — PNP or NPN). When the base
voltage is suddenly removed from such a
saturated transistor, this charge takes
some time to clear, so that the transistor
remains conducting; it will not switch
rapidly from the conducting state to the
non-conducting state. The time is usually
less than a microsecond, but it limits the
speed at which a gate circuit can operate
reliably.

A Schottky diode placed between the
collector and the base of a transistor (Fig.

ON FOR ‘1" OUTPUT
OFF FOR ‘0’ QUTPUT

N - O ouT

INVERTER/ |
DRIVER

ON FOR ‘0’ QUTPYY
OFF FOR 11" QUTRUT

Fig. 10. The usual TTL output stage. One of
the pair of output transistors will conduct to
connect the output to either 0 or 1 levels.

+5V +BV

-

WITH Vi HIGH, Vi = +5V (LOGIC 1)
WITH Vy LOW {0 V), V¢ = +0V6 (LOGIC 0}
WITH V| LOW (~0V6), Vx = BV (LOGIC 0)

+5V +5V

CURRENT
OFF ON

LINK

ON OFF

Fig. 8. (Left) Using a PNP emitter-follower as
a driving stage.

Fig. 11. Why gate outputs should not be con-
nected together.

+5V +5v

-

tN

WITH V) HIGH, Vy = V2 (LOGIC 0
WITH V) LOW, Vy = +5V (LOGIC 1)

+
a
<

EXTERNAL
LOAO

SIS =—0

FROM
DRIVER

FINAL
STAGE

Fig. 9. (Right) Driving a gate from a com-
mon-emitter stage; this is the most satisfactory
single-transistor drive stage.

14) will prevent such saturation. When the
collector voltage reaches a level which is
about OV2 lower than the base voltage,
the Schottky diode will conduct, connec-
ting the base. By avoiding saturation in
this way, the transistor can be made to
switch very much more rapidly at the
minor expense of having a collector
voltage which does not reach quite so low
as that of a standard TTL stage. Fig. 15
shows the internal circuitry of a typical LS
type of gate circuit in which the presence
of Schottky diodes is indicated by the

Fig. 12, (Left) The output stage of an
open-collector stage. These stages need an ex-
ternal load resistor.

modification to the shape of the base sym-
bol in the transistors.

CMOS

Finally, among the commonly-used logic
gate circuits we have the popular CMOS
types. These depend on the use of
MOSFETSs rather than bipolar transistors,
and the inputs are invariably to the gates
of the MOSFETS as compared to the emit-
ters of the transistors in TTL stages. For
this reason, no measureable current flows
into or out from the input of a CMOS
gate when we use low-frequency signalis,
and the fanout under these conditions can
be very high. The size of fanout is limited
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BV

TO
DRIVER
STAGE

TO
DRIVER
STAGE

AND GATE OR GATE
Vy = OV2IFEITHERINPUT = 0 Vy =0IFA =B =0

Vy = +5VIF BOTH INPUTS = 1 Vy = 4VBIFAORB = 1

Fig. 13. (Right) Using Schottky diodes as logic
elements.

+5V

§_
g

{a)

Fig. 14. (a) Using a Schottky diode to prevent
transistor saturation. (b) The symbol for a
transistor into which a Schottky diode has been
incorporated.

O +VE
l‘{ l’%
<
A or
Uy
» D4
) i
o Fo "

~0 oV

—O +VE
Q1
N 1C
Qz
Bt \'7“=
Q OUT
a3 Q4
-0 OV

Fig. 15. Circuit for a NAND gate using Schot-
tky diodes.
by the ability of the outputs of CMOS
gates to supply currents of more than a
milliamp or so, because the capacitance of
each CMOS input is fairly high. In addi-
tion, rapid switching demands that each
capacitance be charged and discharged
rapidly, calling for current which the out-
put of a CMOS gate may not be able to
supply. The operating currents and the
dissipation of a CMOS gate will therefore
increase as the operating frequency is in-
creased, and it is this factor which limits
the fanout and the speed of these gates. A
typical CMOS gate circuit is shown in Fig.
16.

CMOS gates have a convincing list of
advantages for many purposes. The supp-

Fig. 16. Circuit of a typical CMOS gate; this
one is an AND gate.

ly voltage can be in the range of +3V to
+5V rather than the fixed +5V of the
TTL circuits. The currents that are re-
quired by CMOS gates are very much
smaller, so that CMOS is almost an
automatic choice when battery operation
is required.

For most practical purposes, your
choice of logic circuits will be between
CMOS and LS TTL types, with the
CMOS types probably being chosen from
the standard 4000 series. For all purposes
which require low consumption, lower
operating speeds and small power out-
puts, CMOS is the more likely choice, but
LS TTL chips are essential for many com-
puting operations in which a high
clock-rate is used.
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continued from page 7

Gulp! We omitted two ROM list-  could save space. Sorry about that.
ings from the May issue; one is the  The proper listings follow.
memory locations and source code Also, in the Darkroom Timer,
for Designing With Microproces-  the unlabelled line on the page 34
sors, aud the other is the ROM  schematic that connects KR1-4
contents for the darkroom timer.  through resistors R7-R10 should
Since the software was available in  be labelled 5V.
disk or IC form, we thought we
DEVICE ADDRESS
6932 RAM Gaun apl
(STACK ARSI R
PORT A (R0
DDR# aza
PORT B azaz
DDRB azas
TIMER Az1x 4532 data sheet)
INTERRUPT FLAG azus
EDGE DETECT CONTROL 828X «see 8532 data sheet)
L8244 INPUT PORT SFFF
1.§374 OUTPUT PORT 9FFF
2K RAM Dgae-DFFF
F806~FFFF «MODE=@)
TRANSMIT/MODE BITS BFFF
2K EPROM FO@n-FFIT  1NDF~1)
agee 1 #%# LISTING 1 ¥4¥
230@ z &
#8089 <] R R e s R L]
8304 4 % ¥
a8ee 5 ¥ FROTO,ROM 1.1 £
9890 LI 3
480@ G ] 5542 PROTOTYPING MICRO. #
3364 8 u¥ SOQURCE CODE LISTING %
8898 7 & 3 ¥
8300 19 % OBJECT L£ODE WILL RESIDE IN %
8368 11 3k EPROM TN s%@2 FROTOTYPING *
8304 12 2 MICROCOMPUTER ~T $F899 ]
0800 18 5% ¥
4968 14 o FETER 5TYS 84/95/24 ¥
0399 15" SR ¥
edsa 15 (EEEFEXFFERARFFRKRKAR SRR AR R R EREERR
9330 17 &
ggee 18 &
ag8e 17 %% CONSTENTS
4808 20 3
[411°) 21 TXBYTE EPZ $au sLAST BYTE WRITTEN TO *TXPORT®
BFFF 22 TXPORY EQU $BFFF sTRANSMIT & MODE FORT
SFFF 23 RYPORT EQU $SFFF sBIT 2 OF L5244 INPUT PORT 15
g3ee 24 RECEIVE BIT
YFFF 25 OQUTFORT EQU $7FFF :L3374 QUTPUT FORT
2580 24  BAUDRT EQU PedE ;BAUD RATE
83Co 27 BR EQL BAUDRT/ 1@ s INTERMEDIATE STEP
9329 28 ;BIT TIME EQUALS S¥ FULLBIT (YCLES
e 14 29 FULLBIT EGU 20886 8R {DELAY FOR FULL BIT TIME
gasa 3@ HALFBIT EQU FULLBIT/2 sHALF BIT TIME
qeat 31 ADDRLD EPZ %81 INDIRECT ADDRESS FOR DUMP
aez2 32 ADDRMI EPZ %82
a09 3 33 CsuM EPZ %83 ;CHECKSUM FOR RAM DUMF
0390 34
eaee Q5
Faee 38 ORG $F308 ;ASSEMBLE TO RUN AT $F324
Faee 3?7 0BJ %8508 ;ROUTE OBJECT TO $2398
F3ae 38
Fgea B
F8e8e0 48 (¥X¥X MAIN RESTART SEQUENCE
F8ee a1
Fge8 42  ;HARDWARE RESET FORCES JUMF HERE
F389 A2 FF 43 RESTART LDX #$FF $SET STACK POINTER TQ $FF
Fae2 9 44 TXS
F883 D3 45 CLD :CLEAR DECIMAL MODE
Fga4 7 48 SEl :DISAELE IRG
F805 A% F7 47 LDA #$F7 :PUT RESTART-1 ON STACK FOR
F987 48 48 PHA sRTS BACK TO “RESTART”
F888 A? FF 49 DA #$FF
F36A 43 S50 FHA
F88R 25 9@ 51 8TA TXBYTE INIT. “LAST EBYTE SENT TO TXPORT-
FgeD 28 1D F8 52 JSR RX :RECETVE COMMAND BYTE
F&1@ 2@ 45 F8 53 JSR TX3 ;ECHO TO CONFIRM
FB813 Al S4 TAX
F814 BD Ed& F3 58 LD CTABLE,X i{GET ADDR.-1 OF 3SUBROUTINE
Fa17 48 BN PHA :TO BE EXECUTED
FS1% BD BY F& S LOA CTABLE+ 1.}
Fa1B 43 55 P
F8IC &B 5% RT3 B, ECUTE 2UBRIUITINE
F31D o8 3
Fa1iDh &1 3
F81D A2 pxx¥% SUBROUTINE Ry
F31D &3 3
FziD S4  WILL READ AN G-RIT BYTE FROM SERImL LINK ARD RETURNG IN .
F81D &3 sIF C=1 = FRAMING ERROR
F81D 46  FORMAT: 1 START BIT. 1| OR 2 STOP BITZ. NO PARITY BIT:.
F81D &7 SERIAL INFUT I3 BIT 7 0F RAFORT
FEID 88

F31D né
FaIF 2C
F322 38
A2
F8zs Ca
Fa327 D
? A2

FBZB Ch
F82C D@
F32E 48
Aab
F332 8n
F333 $3
F324 ¢n
F335 88
F33s 0@
Az

F83a CA
F33k Do
F830 18
FB3E 2C
F341 30
Fg43 38
F344 48

F345 AR
F347 43
FR438 12
F34? 29
F34C 9A
Fg40 38
FR4E 10
F85s 38
F351 Ze
&8

&ih

ST NT U w D

& a3
58

v
35
a5
AY
85
29
7 Ad
91
45
85
Es
Da
Eé
A?
cS
o1
AS
4ac

6 A
8
3 48
B?
28
48
AZ
c8
ce
o)
58

as
FF
FB
8

FD

19

FD

FF

Fl
14

FF S

81

a3

55

5%

1

20
45

EL)
(5

10

2 45

SF

SF

F&

F3

Fa

aa
F8

F8
F3

198

193
164
185
tes
1ar
1ag
12?
118
111
112
113
114
115
11¢
e
113
11?
129
121
123
124
129
126

123
129
130

131

132
133
134
135
136
137
138
bleih
140
141
142
143
144
145
ide
147
143
149
158
151
152
153

RX LOY weud N, OF DATA BITS PER 81TE
RXWAIT BIT RXPORT tWe1T FOR START BIT @
EMI RXWAIT
LOX #HALFBIT :DELky FOR HALF » BIT TIME
HDELAY  DEX ;TO READ MID-EIT LEVELZ
BNE HDELAY
RXLOGP LDX #FULLBIT-4 iDELAY FULL BIT-TIME
(LESS 4 To (OMPENSATE FOR DUVERHEAD BELOW
FDELAY DEX
BNE FDELAY
PHA 2AVE A
LDA RXFORT EAD DATA BITS, L3B FIRAT
AsL (3HMIFT BIT INTO CaRRY FLAG
PLA
RUOR S3HIFT NEW BIT INTO &
DEY ;REPEAT FOR ALL & BITS
BNE RxLOOF
LOX #FULLBIT ;DELAY FULL BIT-TIME
:AND CHECK FOR STOP BIT
FDELAYZ DEX
BNE FDELAYZ
CLC :CLERR ERROR CONDITION
E&IT RXPORT
B8MI RXEND :BRANCH IF STOP BIT FOLND
3EC ;ELSE SET FRAMING ERROF STATUS
RXEND RT3
sA¥%% SUBROUTINE “TX3
FTRANSMITS v LEAST SIGNIFICANT EBITS OF A.
tFORMAT: 1 STwRT BIT, 2 STOP BITS, N3 PRRIT, BITS.
TX3 LDV #3@3 $SET MO. OF BITS T9 &
™ PHA inLTERNATE ENTRY
CLe (SEND START BIT IN C
TXLOOF J3R TXBIT
L3R tSHIFT NE<T BIT INTQ © FlLaG
bEY taLL BITS DONE?
BPL TxLDOF SRANCH TF N
3EC $SEND STOP BIT
JSR THBIT
FLA +RESTORE #
sAND FALL THROUGH FOR ZND STOF BIT
T«BIT PHA :3ENDS BIT IN C FLAG
JPRESERVES R, v, 0 FLAG. TRANSMIT LINE 1S BIT ? OF "TXPORT”
LDA TxBYTE ;LAST BYTE SENT TO * TXPORT®
HHD HETF ;CLEAR BIT 7, FRESERVE QTHER3
BLL TxZEROD :1F C=9 THEN BIT 7 ALREADY=9
TRA #8508 $SET &IT 7 TO SEND A ONE
TXZERD  5TA TYB(TE $5AVE BYTE WRITTEN TO ‘TXPORT
3Té TXFORT $SEND BIT
LDx #FULLBIT-7 sDELAY FULL BIT-TIME
T#TIME DEX
BHE T-TIHME
PLA JRESTORE A FOR 3UBSEQLENT BITS
RT3
i¥+x# SUBROUTINE  RRAM
TREAD ZKBYTES AND STORE IN RAM STARTING AT #0848
JCOMPUTES AND TRANSMITS CHECKSUM
FRAM LOA Hsa@ :CLEAR CHECKSUM
STA CSUM
53TA ADDRLC tINITIALIZE ADDRESS 7O $D3ed
LDA #$D8
5TA ADDRHI
RDLOOP  JSR RX iREAD & BYTE
LDY #%e89
§TA (ADDRLQOY Y :STORE IN RaM
E0R CSUM $HPDATE CHECKSUM
5T4 CSIiM
INC ADDRLO + INCREMENT POINTER
BENE RDLOOP
INC ADDRHI
LDA #$EQ +ALL DONE?
CMP ADDRHI
BNE RDLOOF :BRANCH TO DO NEXT PAGE
LPA CaUM iNOW SEND CHECKSUM
JMF TX8
i¥%¥x SUBROUTINE -~ SRIOT

;SENDS 128 BYTES FROM $532 RIOT CHIP RAM

SRIQT

LOY #s@0 $START WITH se0a8
LOOP128 TYA ;SAVE POINTER ON STACK
PHA
LDA #8808 .,Y ;READ & SEND BYTE
JSR TX3
PLA ;RESTORE POINTER
Tay
IN tALL 128 BYTES SENT?
CPY #%88
BNE LQOP128 sBRANCH 1F NO
RTS
;s SUBROUTINE  OPTEST

sREADS BYTE, ECHOES BACk ~ND WRITES TO LS374 QUTRUT FORT.
tRETURNS WHEN GET3S niN $FF

+USED FOR DIRECT CONTROL OF QUTPUT PORT

CPTEST J5R RX
JSR Tx3

TREMD & EBYTE
:ECHQ TO CONFIRM
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The Electronics Today Electrivia Contest

Demonstrate your knowledge of electronics trivia and win a 512K
BEST computer, currently selling for $1795.

The BEST Mark Il Computer from Exceltronix Inc.

¢ 512K of RAM ¢ |IBM-style Keyboard

* Two 360K double-density double-sided ¢ Colour Graphics Card with RGB and
disk drives Composite Video

¢ |BM-compatible Phoenix BIOS * Disk Controller Card

e 7 Card Slots e RS232 Serial Port

¢ Real-time Clock ¢ Parallel Port

You can’t Win if you Don’t Enter...

All you need is a monochrome or colour monitor to start computing right
away. Complete support for your computer, including warranty coverage,
more optional equipment, peripherals, etc., is available from the manufac-
turer: Exceltronix Inc., 319 College St., Toronto, Ontario M5T 1S2.

Enter now - deadline is Thursday August 15, 1985!
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All set to demonstrate your vast knowledge of trivia and enter the realm of
16-bit computing? First, a little fine print:

Contest Rules:

1. The decision of the judges is final.

2. The deadline for entries is Thursday, August
15th, 1985.

3. Any person associated with the contest, in-
cluding employees (and their families) of Moor-
shead Publications and Exceltronix Inc., are
precluded from entering.

4. The prize will be awarded as described. No
correspondence will be entered into regarding
this contest.

5. The winner will be notified by mail or
telephone within seven days of judging. The

The Electronics Today Electrivia Contest

Entries must be received by August 15, 1985.
Results will be published in the October, 1985 issue;
the winner will be notified by mail or telephone.

1. What law governs the relationship between
distance and the intensity of a sound wave?

2. In a common-base transistor circuit, what is the
equivalent of the common-emitter ‘‘beta”
parameter?
3. The Wheatstone bridge was invented by Charles
Wheatstone. True or False?

4. What is the name of the oscilloscope pattern
resulting from the application of signals differing
only in phase to the vertical and horizontal inputs?

Mail your entries to:
Moorshead Publications,

winner and the correct answers will be published
in the October, 1985 issue of Electronics Today.

6. In case of multiple correct answers, the win-
ner will be selected by drawing one of the cor-
rect entries at random.

7. In case that no totally correct entries are
received, the winner will be the one with the
most correct answers.

If you don’t want to cut the magazine, please
use a photocopy of the form, or readable fac-
simile.

5. In transformers, the turns ratio is equal to the ?
square root of the impedance ratio. True or False?

6. What unit of measurement is named after Alex-
ander Graham Bell?

7. In analog design, a buffer amplifier has a voltage
gain of
8. In logic circuits, an asynchronous counter is also
known as a counter,

9. The algebra used in working with logic was
named after

10. Maximum power is transferred when the source
resistance equals the load resistance. True or
False?

t---------------

Electronics Today July 1985

Electronics Today Contest,
25 Overlea Blvd.,
Suite 601,
Toronto, Ontario
M4H 181
Name
Address
Town/City Province Postal Code
Telephone - Area Code Number
Do you subscribe to Electronics Today? ( )yes ( )no
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Almost Free Software

ALMOST FREE SOFTWARE

OFFER

Moorsheoad
Publications

Almost Free Software (CP/M) .......#1

Almost Free Software #1, #2 and #3 are for
CP/M and are available in a variety of for-
mats: Apple // + CP/M, 8 inch SSSD*, Ac-
cess Matrix, Morrow Micro Decision, Super-
brain, Xerox/Cromemco*, Epson QX-10VD,
Sanyo MBC 1000, Nelma Persona, Kaypro II,
Osborne and double densities, Televideo, DEC
VT-180, Casio FP-1000, Zorba.

Modem 7. Allows you to communicate with any
CP/M based system and download files. Complete
details were in Computing Now! November 1983.

PACMAN. You can actually play PACMAN without
graphics, and it works pretty fast.

FORTH. A complete up-to-date version of FIG
FORTH, complete with its own internal DOS.

DUU. The ultimate disk utility allowing you to
recover accidentally erased disk files, fix gorched files,
rebuild and modify your system. A real gem.

D. A sorted directory program that tells you how big
your files are and how much space is left on the disk.

USQ/SQ. Lets you compress and uncompress files.
You can pack about 40% more stuff on a disk with
this system.

Finance. A fairly sophisticated financial package writ-
ten in easily understandable, modifiable Microsoft
BASIC.

BADLIM. Ever had to throw out a disk with a single
bad sector? This isolates bad sectors into an invisible
file, making the rest of the disk useable.

DISK. Allows you to move whole masses of files from
disk to disk without having to do every one by hand,
you can also view and erase files with little typing.

QUEST. A “‘Dungeons and Dragons’’ type game.

STOCKS. This is a complete stock management pro-
gram in BASIC.

SEE. Also known as TYPEI17, will TYPE any file,
squeezed for not allowing you to keep documents in
compressed form while still being able to read them.

Order as AFS #1,
and specify system

$19.95 each

Except for 8 disks and those with two disks
which are marked with an asterisk (*) above

which are:

$22.95

*single density formats require two disks. The package
cost for these formats is $22.95.

Almost Free Software (CP/M) .......#2

BISHOW The ultimate file typer, BISHOW version
3.1 will type squeezed or unsqueezed files and allow
you to type files which are in libraries (see LU, below).
However, it also pages in both directions, so if you
miss something, you can back up and see it again.

LU Every CP/M file takes up unneccessary overhead.
If you want to store lots of ata in a small space, you’ll
want LU, the library utility. It permits any number of
individual files to be stored in one big file and cracked
apart again.

MORTGAGE This is a very fancy mortgage amortiza-
tion program which will produce a variety of amor-
tization tables.

NSBASIC Large disk BASIC packages, such as
MBASIC, are great . . . and very expensive. This one,
however, is free . . . and every bit as powerful as many
commercial programs. It’s compatible with North Star
BASIC, so you’ll have no problem finding a manual
for it.

RACQUEL Everyone should have one printer picture

in their disk collection.

ZB80ASM This is a complete assembler package which
uses true Zilog Z80 mnemonics. It has a rich
vocabulary of pseudo-ops and will allow you to use
the full power of your Z80 based machine . . . much
of which can’t be handled by ASM or MAC.

VFILE Easily the ultimate disk utility, VFILE shows
you a full screen presentation of what’s on your disk
and allows you to mass move and delete files using a
two dimensional cursor. It has heaps of features, a
built-in help file and works extremely fast.

ROMAN This is a silly little program which figures
out Roman numerals for you. However, silly pro-
grams are so much fun . . .,

CATCHUM If you like the fast pace and incredible
realism of Pacman, you’ll go quietly insane over Cat-
chum . . . which plays basically the same game using
ASCII characters. Watch little ““C’”’s gobble periods
while you try to avoid the delay “‘A’s” ... it’s a
scream.

Order as AFS #2
and specify system

$19.95 each

Except for 8’ disks and those with two disks
which are marked with an asterisk (*) above

which are: $22.95

*single density formats require two disks. The package
cost for these formats is $22.95.
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Almost Free Software (CP/M) .......#3

OIL. This is an interesting simulation of the workings
of the oil industry. It can be approached as either a
game or a fairly sophisticated model.

CHESS. This program really does play a mean game
of chess. It has an on-screen display of the board, a
choice of colours and selectable levels of look ahead.

DEBUG. The DDT debugger is good but this offers
heaps of facilities that DDT can’t and does symbolic
debugging... it’s almost like being able to step, trace
and disasemble through your source listing.

DUS87. The older DUU program does have some
limitations. The version overcomes them all and adds
some valuable capacities. It will adapt itself to any
system. You can search map and dump disk sectors or
files. It’s invaluable in recovering damaged files too.

ELIZA. This classic program is a micro computer
head shrinker... it runs under MBASIC, and with very
little imagination, you will be able to believe that you
are conversing with a real psychiatrist.

LADDER. This is... this program is weird. It’s
Donkey Kong in ASCII. 1t’s fast, bizarre and good for
hours of eye strain.

QUIKKEY. Programmable function keys allow you to
hit one key to issue a multicharacter command. This
tiny utility allows you to define as many functions as
you want using infrequently used control codes and to
change them at any time... even from within another
program.

RESOURCE. While a debugger will allow you to
disassemble small bits of code easily enough, only a
true text based disassembler can take a COM file and
make source out of it again. This is one of the best
ones available.

Order as AFS #3
and specify system

Almost Free Apple DOS Software

$19.95 each

Except for 8 disks and those with two disks
which are marked with an asterisk (*) above

which are:
$22.95

*single density formats require two disks. The package
cost for these formats is $22.95.

Almost Free Apple DOS Software ... .#1

While CP/M i a wonderful thing in its own
right, the Apple computer can also, and usually
does, operate under DOS. For this reason,
there’s a multitude of programs available for
it. Below, we offer a mini-multitude of our
own.

The following programs will operate on
any Apple //+, //e, //¢, or true compatible
operating under DOS 3.3. Apple users
operating only under ProDOS may have to
make alterations to some programs.

Picture Coder: All Apple HiRes pictures take up 36
sectors in their binary form. This program creates a
textfile of a program in memory, squeezing out the
zero bytes, that can later be EXECd into memory. The
textfile often takes up less room on the disk.

DNA Tutorial: Operating under Integer BASIC, this
program might appeal to ‘clone’ owners. In actuality,
though, it’s an interactive low-res graphics tutorial of
DNA inits inherent forms. And you thought your Ap-
ple was only good for games...

Toad: Speaking of games, this program is an Ap-
plesoft BASIC implementation of ‘Frogger’ that can
be controlled with either a joystick or the keyboard.
The user’s high scores are saved to disk.

Function Plotter: A fairly extensive Applesoft BASIC
program that takes any inputted function and plots it
on the HiRes Screen.

Data Disk Formatter: Apple DOS disks need not be
bootable to be useful. This binary program formats a
disk without setting DOS on the tracks, conserving
useful disk space.

BASIC Trace: A program for the advanced Applesoft
programmer, this file, when EXECd, displays the hex-
adecimal locations of each Applesoft line number of a
program in memory.

Gemini Utility: A word processor pre-boot for
Gemini printer users, this BASIC program initialises
the printer’s font or pitch before you boot your word
processer.

Payments: This BASIC program allows you to keep
track of payments and credits to and from up to 100
accounts on a single disk. A sample account is includ-
ed.

Databox: A small but useful database program in Ap-
plesoft BASIC. Sample files are included to get you
started.

Nullspace Invaders: A quick BASIC HiRes game
testing coordination and judgement as you manipulate
a monolith through mysterious gates.

Fine Print: The majority of this software has been obtained
from on-line public access sources, and is therefore believed to
be in the public domain. Any remaining programs were written
in-house. The prices of the disks defer the cost of collecting the
programs, debugging them, reproducing and mailing them,
plus the cost of the media they’re supplied on. The software
itself is offered without charge.

Moorshead Publications warrants that the software is
readable, and if there are any defects in the medium, we will
replace it free of charge. While considerable efforts has been
made to ensure that the programs have been thoroughly debug-
ged, we are unable to assist you in adapting them for your own
applications.

Order as AFAD #1
and specify system

Each disk is

$19.95

or, as an introductory offer you
can order all three for

$39.95

Software Services Moorshead Publications

25 Overlea Boulevard, Suite 601, Toronto, Ontario M4H 1B1

See Order Form Page 51
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Moorshead
Publications

Almost Free Apple DOS Software ....#2

Amort: A monthly amortization program that
calculates monthly payments to an inputted figure,
calculates principle, interest on every balance, and
prints out the resulting chart,

Voiceprint: An unusual program that uses the HiRes
screen to sample sounds inputted through the cassette
jacks at the back of your Apple. Sampling rate and
other variables can be controlled, and two sounds may
be compared side-by-side.

Cale NOW!: Written in BASIC, this spreadsheet pro-
gram is somewhat slower than VisiCalc, but still offers
the power you expect from a spreadsheet. With sample
files.

Cavern Crusader: A mix of BASIC and binary pro-
gramming, winning this HiRes game is difficult, to say
the least. For every wave of aliens shot in the cavern,
there’s always a meaner bunch in the wings.

Newcout: With source file. This binary program
replaces the I/0 hooks in the Apple with its own so
you can operate your Apple through the HiRes screen.
Comes with a character set.

Charset Editor: A utility to help you create your own
character sets to use with Newcout.

Calendar: A BASIC utility useful for finding a par-
ticular day of any inputted month and year, or for
printing out any given year.

LCLODR: With source. This binary utility BLOADs
any given file into the 16K language card space at
$D000. The source is useful in showing how to use
DOS commands through assembly language.

Cristo Rey: An animated HiRes BASIC program
showing Cristo Rey by moonlight. For apartment—
bound romantics.

ATOT: That’s an acronym for *Applesoft to Text’.
EXEC this textfile to produce a textfile of your pro-
gram.

Applesoft Deflator: This program takes a textfile
made by ATOT and squeezes it, replacing PRINT
statements with ‘?’ and removing unnecessary spaces
from the listing.

Almost Free PC Software

Order as AFAD #2
and specify system

Each disk is

$19.95

or, as an introductory offer you
can order all three for

$39.95

Almost Free PC Software ...........#1

OQur Almost Free Software disks, volumes one
through three, for systems running CP/M
have been so thunderingly popular that we
have assembled a volume for IBM PC users.
The considerably greater power of a sixteen bit
system, coupled with its larger capacity disk
drives, have enabled us to offer a collection of
programs that will knock the socks off virtual-
ly any sentient life form booting the disk. Be
warned... wear sandals when you unwrap this
thing.

This software will run superbly on ge-
nuine IBM PC’s and compatible systems.

PC-WRITE While not quite Wordstar for nothing,
this package comes extremely close to equalling the
power of commercial word processors costing five or
six bills. It has full screen editing, cursor movement
with the cursor mover keypad, help screens and all the
features of the expensive trolls.

SOLFE This is a small BASIC program that plays
baroque music. While it has little practical use, it’s
just a kick to toodle with. It’s also a fabulous tutorial
on how to use BASICA’s sound statements.

PC-TALK Telecommunications packages for the
IBM PC are typically intricate, powerful and huge.
This one is no exception. It has menus for everything
and allows full control of all its parameters, even the
really silly ones. It does file transfers in both ASCI1
dump and MODEM7/XMODEM protocols and
comes with... get this... 119424 bytes of documenta-
tion.

SD This sorted directory program produces displays
which are a lot more readable than those spewed out
by typing DIR. It’s essential to the continued
maintenance of civilization as we know it.

FORTH This is a small FORTH in Microsoft BASIC.
It’s good if you want to get used to the ideas and con-
cepts of FORTH... you can build on the primitives in-
tegral with the language.

LIFE This is an implementation of the classic ecology
game written in 8088 assembler. While you may grow
tired of watching the cells chewing on each other, in
time the source will provide you with a powerful ex-
ample of how to write code.

MAGDALEN This is another BASIC music pro-
gram. We couldn’t decide which of the two we’ve in-
cluded here was the best trip, so we wound up putting
them both on the disk. Ah... the joys of double sided
drives.

CASHACKC This is a fairly sophisticated cash acquisi-
tion and limited accounting package written in
BASIC. It isn’t exactly BPI, but it’s a lot less expen-
sive and suitable for use in most small business ap-
plications.

DATAFILE This is a simple data base manager writ-
ten in... yes, trusty Microsoft BASIC.

UNWS Wordstar has this unusual propensity for sef-
ting the high order bits on some of the characters in
the files it creates. Looks pretty weird when you try to
do something other than Wordstar the file, doesn’t
it... Here’s a utility to strip the bits and
“unWordstar’’ the text. The assembler source for this
one is provided.

HOST?2 This is a package including the BASIC source
and a DOC file to allow users with SmartModems to
access their PC’s remotely. It’s a hacker’s delight.

Moorshead Publications warrants that the sofiware will
be readable. If defects in the medium prevent this, we will
replace your disk at no cost. While we have made every effort
to assure that these programs are completely debugged, we are
unable to assist you in adapting them for your application.

The disk also includes various support and
documentation files needed to run the software.

We can provide the Almost Free PC Software
Disk volume one on either one standard double sided
disk or on two single sided ones.

Order as AFPC #1
and specify system.

Only

$19.95
or $22.95

for two single sided disks.
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Project

istortion Meter Part 2

The second and final
part, describing the con-

struction and use of the
distortion meter project.

By John Linsley Hood

THE THD meter is built on two PCBs,
one carrying the circuitry for the distor-
tion meter and the millivoltmeter and the
other carrying the oscillator circuitry. A
further PCB is required for the regulator
or the dual-rail circuit if the battery supp-
Iy is used. No power supply is required if
twin batteries are used.

Assembly of the PCBs should present
no problems if the the overlay diagrams
are followed carefully, and the only points
to watch are the usual ones concerning
orientation of ICs, electrolytics, diodes,
and any other polarity-conscious com-
ponents. If you’re using IC sockets, these
should be soldered on first, followed by
the passive components and the insertion
of the ICs. If you’re not using sockets, in-
sert and solder the passive components
first before soldering in the ICs.

The choice of case will be determined
by the method of powering you intend to
use. The single battery option will fit into
3 fairly small case, the twin-battery ver-
sion will be slightly larger, and the AC
version will be largest, requiring enough
space for the transformer plus adequate

Electronics Today July 1985

clearance between this and the rest of the
circuitry to prevent hum pickup. A
die-cast box is preferable to a
pressed-steel one, and you should not use
a plastic box.

The PCBs are mounted below the
front panel using stand-off pillars, and
the total depth of the finished unit should

Parts List — The Meter and Millivoltmeter

be about two inches. This allows plenty of
room for a metal shield and an AC power
supply to be mounted in the base of a
suitable box without making the com-
pleted instrument unduly deep. Leave
yourself plenty of room, however; too
tight a construction may lead to capacitive
coupling between various parts of the cir-

Resistors (all 4W carbon or metal film) RN e are e et b e ST e S 2k7
R e bt o e D T A 6 St 12k
R e e I 2 S G N e S A e A o s 3k9 Capacitors
R e ey e 5ké6 Cl, 4,7, 12, 19, 20,
2 R 10k 20528526 5w e et s e s 470n
RS (508t i a5 i oealia e iR Ve, et 470R S s e e A e P e s St 1u0
RO e it e T S Ay 5 560R (@ O R et R 2u2 electrolytic
R7,15,18 .. ..o 2k2 TGN e 47n
R 105 e ey e o e AR Vo e 220R O e e e e T S 4n7
RO St s 8 i1 S AR 2 o ek oA o 47R C10,:235:25 5 3 s wsgie ot 47u electrolytic
RIS et o e Sl g 6k8 (& P S - S Ay Ak 22n
3 S G 39k L0 B e 3n3
R4, 1335 5 nihiinit s tszore i sea st o 2k7 (& R e e T I e Gy 33n
Ri16, T e evaiting ks 3k3 (see text for R16-32) (€] A e e S e L O 470p (see text)
RI19,27 ... ... 2k33 L B S e e In0 (see text)
R 8 e« e e L ot 666R C22 | o a B s e A v 100n
R2 15129 5 e ey st T by 45 R33R
R22 .. 90R Semiconductors
R235:32 . e gstruraindsips st e s wiaara = st 55 10R T T s TLO72
R24 . iicalinss b oot starscehs e it 66k6 ) Tt e s N e e 2 I1N4148
R S tre e CT e o e b o 23k3
R26 ................ ... ... ....... 6k66 Miscellaneous
R R e e e e 66R6 Ve v s e st s b 100uA meter
R o el S L Rk e ey 23R SK1-3..... co-axial socket, panel mounting
R32 .. 10R S A G e, 2 pole, 3 way rotary switch
R N e e = 2 R 68k SW2 e . .2 pole, 6 way rotary switch
RN e e Al Btk A PR e v s 10k SW3 4,610 s eaiviz i SPDT toggle switch
RV2 ... 10k dual gang SW5 .......... 1 pole, 9 way rotary switch
RVB L . st i o ol e A s s 100R PCB.
R S o S e St R v b o i 2k2
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Distortion Meter

SW2b 0.3% POSITION &

TO RV3, SW1a SCOPE OUTPUT
WIPER & R6 1AR18
1 SW2b 1% POSITION
SCOPE QUTPUT [ coron 50 5051TS
VIAR18 Sl ON

ALTERNATIVE
TOSw3 | POSITION {SEE
&CNn TEXT & FIG 12}

SW2b 10% POSITION
SW2b 100% POSITION

MILLIVOLTMETER
INPUT FROM SW6

TO SW2a SET FSD
POSITION, C4,5 & 6 <t
ON SW1a. & RV2a

FROM RV1 WIPER atiareme

OV e

ond
l

=ik
bl

fetmmei +V € SUPPLY

g METER --VE

METER +VE
FROM SW3 & [C28 it
TO SW3 FROM SW3 FROM Sw4 TO Sw4 —VE
WIPER WIPER SUPPLY
& SW4

Fig 1 Component overlay of the THD and millivoltmeter PCB.
cuit. One particular example is the effect E——
of coupling the feedback signal from the @ ] o
millivoltmeter into the early stages of the SW7b 20kHz POSITION Sei——sg R40 $————— SW7a 20kHz POSITION
THD meter circuit. This gives rise to a SW7b 10kHz POSITION th—mssbetd | R39 | @ SW73a 10kHz POSITION

o 0 o & SW7b 3kHz POSITION tmispussresl) {'R38 | Pl SW73 3kHz POSITION
spurious crossover distortion effect which SW7b 1kHz POSITION et @t SW7a 1kHz POSITION
vanishes when the instrument is nulled. SW7b 300Hz POSITION <te—t—® [(R36 }+ &—————4—— SW7a 300Hz POSITION

: : SW7b 100HZ POSITION gttt [R35 ] G- SW73.100Hz POSITION

The input attenuator resistors can be S WinER : SRR
mounted between the tags of the rotary i TP
switch. If you are using the specified
values this arrangement is not too critical,
but if you decide to use higher values to "
increase the input 1mpeda.nce,. you may e e ViroSiTion
find it necessary to use shielding to pre- g 1GE3 o

vent pickup. Note that a number of other
components are also mounted on switches
or pots rather than on PCBs. These in-
clude RS, 6, and 18 and Cl, C4-9 and
C21. R54 and R55 in the power supply
must be mounted off the board.

Connecting up the PCBs and controls
should present no problems, but don’t
make the wiring any longer than you have
to. This is particularly important with the
AC power wiring if you’re building the
line-powered version.

When the unit has been completed
and appears to be working correctly, the
sensitivity of the basic meter amplifier
should be set to 10mV FSD. If calibration
gear is not available, use a small power
transformer in the range of 5-20V; con-
nect it to the meter along with a
multimeter and adjust RVS and the range
switch until the meter agrees with the
multimeter.

24

SW8 60mV POSITION
SW8 600mV POSITION

+VE
SUPPLY ~VE
SUPPLY

Fig. 2 Component overlay of the spot frequency oscillator PCB.

Parts List — Oscillator

Resistors (all /4 W carbon or metal film)

R35,42 ...l 330k
R36,43) s o s v i mimiasion vl st 100k
R T A e L Jaa s 33k
R38,45,52 ....... ... ... .. ... .. 10k
R 4 6 v e ol Seeat o e o 3k3
RAO, AT aaliratamzlel 3 oot a5 Kol s 5ot o) ST 1k8
R4 A8 v inds e s e nas e RSk 4 27k
R49 ... 1ks
RS e oo 220R
RS S e st e A A e Ay o 22k
G e S e TR 100R
RV6 . 2ks5

Capacitor

C27,28 . 4n7
Semiconductors

S eI TLO72
Miscellaneons

L Sy co-axial socket, panel mounting
SW7 .......... 2 pole, 6 way rotary switch
SWB s, mie s 1 pole, 3 way rotary switch
THI o S5 s it RAS53 thermistor (ITT)
PCB.

continued on page 47




BABANI BOOKS

Publications.

BP53: PRACTICAL ELECTRONICS CALCULATIONS AND

FORMULAE $11.75
A book that bridges the gap between complicated technical
theory and the ‘cut and try’ method. A good reference book

BP136: 25 SIMPLE INDOOR AND WINDOW
AERIALS $6.65
People living in apartments who would like to improve short-
wave listening can benefit from these instructions on op-
timising the indoor aerial

BP147: AN INTRODUCTION TO 6502 MACHINE
CODE $7.75
The popular 6502 microprocessor is used in many home com-
puters, this is a guide to beginning assembly language

BP150: AN INTRO. TO PROGRAMMING THE

SINCLAIR QL $7.75
Helps the reader make the best use of the Sinclair QL’s
almost unlimited range of features. Complements the
manufacturer’s handbook.

BP225: A PRACTICAL INTRODUCTION YO

DIGITALICs $6.65
This book deals mainly with TTL type chips such as the 7400
series. Simple projects and a complete practical construction
of a Logic Test Circuit Set are included as well as details fora
more complicated Digital Counter Timer project

BP130: MICRO INTERFACING CIRUITS -

BOOK 1 $8.55
Aimed at those who have some previous knowledge of elec-
tronics, but not necessarily an extensive one, the basis of the
book is to help the individual understand the principles of in-
terfacing circuits to microprocessor equipment

BP131: MICRO INTERFACING CIRCUITS -

BOOK 2 $8.55
Intended to carry on from Book 1, this book deals with prac-
tical applications beyond the parallel and serial interface
“Real world” interfacing such as sound and speech
generators, temperature and optical sensors, and motor con-
trols are discussed using practical circuit descriptions

BP111: AUDIO $13.25
This one is ideal for readers who want to really get into
sound. A wide range of material is covered from analysis of
the sound wave, mechanisms of hearing, room acoustics,
microphones and loudspeakers, amplifiers, and magnetic
disc recording.

BP82: ELECTRONIC PROJECTS USING SOLAR CELLS  $7.75
A collection of simple circuits which have applicatiors in
and around the home using the energy of the sun to power
them. The book deals with practical solar power supplies in-
cluding voltage doubler and tripler circuits, as well as a
number of projects.

BP156: AN INTRODUCTION TO QL MACRHINE CODE

$7.75
The powerful Sinclair QL microcomputer has some outstand-
ing capabilities in terms of its internal structure. With a 32-bit
architecture, the QL has a large address range, advanced in-
structions which include multiplication and division. These
features give the budding machine code programmer a good
start at advanced programming methods. This book assumes
no previous knowledge of either the 68008 or machine code
programming

BP47: MOBILE DISCOTHEQUE HANDBOOK $5.25
Divided into six parts, this book covers such areas of mobile
“disco” as: Basic Electricity, Audio, Ancillary Equipment,
Cables and Plugs, Loudspeakers, and Lighting. All the infor-
mation has been considerably sub-divided for quick and easy
reference.

BP59: SECOND BOOK OF CMOS IC PROJECTS $7.75
This book carries on from its predecessor and provides a fur-
ther selection of useful circuits, mainly of a simple nature
the book will be well within the capabilities of the beginner
and more advanced constructor.

BP32: HOW TO BUILD YOUR OWN METAL &

TREASURE LOCATORS $7.75
Several fascinating applications with complete electronic
and practical details on the simple, and inexpensive con-
struction of Heterodyne Metal Locators.

Imported from England and exclusivelypy--
available in Canada from Moorshead

A PARR €50 g g

Calculations
\.c laems and

ELECTRONIC THEORY

ELEMENTS OF ELECTRONICS — AN ON-GOING SERIES
F.A. WILSON, C.G.1.A, C.Eng,,

BP62: BOOK 1. The Simple Electronic Circuit

and Components $11.70
BP63: BOOK 2. Alternating Current

Theory $ 855
BP64: BOOK 3. Semiconductor

Technology ) $18.55
BP77; BOOK 4. Microprocessing Systems

And Circuits $11.70
BP89: BOOK 5. Communication $11.70

The aim of this series of books can be stated quite simply —
it 15 to provide an inexpensive ntroduction to modern elec-
tronics so that the reader will start on the right road by
thoroughly understanding the fundamental principles involv-
ed

Although written especially for readers with no more
than ordinary arithmetical skills, the use of mathematics s
not avoided. and all the mathematics required 1s taught as
the reader progresses

Each book s a complete treatise of a particular branch
of the subject and, therefore, can be used on 1ts own with one
proviso, that the later books do not duplicate material from
their predecessors, thus a working knowledge of the subjects
covered by the earlier books 15 assumed

BOOK 1 This book contains all the fundamental theory
necessary to lead to a full understanding of the simple elec-
tronic circust and 1ts main components

BOOK 2. This book continues with alternating current
theory without which there can be no comprehension of
speech, music, radio. televiston or even the electricity
utilities

BOOK 3 Follows on semiconductor technology,
leading up to transistors and integrated circuits

K 4. A complete description of the internal work-
ings of microprocessor

BOOK 5 A book covering the whole communication
scene

PROJECTS

8P48: ELECTRONIC PROJECTS FOR BEGINNERS $7.75
F.G. RAYER, T.Eng.(CEI), Assoc.IERE
Another book written by the very experienced author — Mr
FG Rayer — and in it the newcomer to electronics, will find
a wide range of easily made projects Also, there are a con-
siderable number of actual component and wiring layouts, to
aid the beginner

Furthermore, a number of projects have been arranged
5o that they can be constructed without any need for solder-
ing and, thus, avoid the need for a soldering iron

Also, many of the later projects can be built along the
lines as those in the ‘No Soldering’ section so this may con-
siderably increase the scope of projects which the newcomer
can buiid and use

8P37: 50 PROJECTS USING RELAYS,
SCR’s & TRIACS $7.75
F.G.RAYER, T.Eng.(CEl),Assoc.IERE

Relays, silicon controlled rectifrers {SCR’s) and br-directional
triodes (TRIACs) have a wide range of applications in elec
tronics today This book gives tried and practical working cir-
custs which should present the minimum of difficulty for the
enthusiast to construct In most of the circusts there s a wide
latitude in component values and types, allowing easy
modification of circuits or ready adaptation of them to in-
dividual needs

BP221: 28 TESTED TRANSISTOR PROJECTS
R.TORRENS $5.00

Mr Richard Torrens 1s a well experienced electronics
development engmeer and has designed, developed, built
and tested the many useful and interesting circuits included
in this book The projects themselves can be split down into
simpler building blocks, which are shown separated by boxes
in the circuits for ease of description, and also to enable any
reader who wishes to combine boxes from different projects
to realise ideas of his own

BP71: ELECTRONIC HOUSEHOLD PROJECTS $7.20
R. A, PENFOLD

Some of the most useful and popular electronic construction
projects are those that can be used in or around the home
The circusts range from such things as ‘2 Tone Door Buzzer’,
Intercom, through Smoke or Gas Detectors to Baby and
Freezer Alarms

BP73: REMOTE CONTROL PROJECTS
OWEN BISHOP

This book 15 aimed primarily at the electronics enthusiast
who wishes to experment with remote control Full explana
tions have been given so that the reader can tully understand
how the circuits work and can more easity see how to modity
them for other purposes, depending on  personal  re-
quirements Not only are radio control systems considered
but also intrared, visible light and ultrasonic systems as are
the use ot Logic I1Cs and Pulse position modulation etc

$8.10

BP90: AUDIO PROJECTS
F.G. RAYER

Covers in detail the construction ot a wide range ot audio
projects The text has been divided into preamplitiers and
mixers, power ampliitiers tone controls and matching and
miscellaneous projects

$7.60

8P74: ELECTRONIC MUSIC PROJECTS
RA. PENFOLD

Although one of the more recent branches of amateur elec
ronics. electronic music has now become extremely popultar
and there are many projects which tall into this category The
purpose of this book is to provide the constructor with a
number ot practical circuits for the less complex items of
electronic music equipment, including such things as a Fuzz
Box, Waa-Waa Pedal, Sustan Unit. Reverberation and
Phaser-Units, Tremeio Generator etc

$7.20

BP44: IC 555 PROJECTS $7.75

E.A. PARR, B.Sc,,C.Eng., M.LEE.

Every so often a device appears that i1s so useful that one
wonders how life went on before without it The 555 timer s
such a device Included in this book are Basic and General
Circuits, Motor Car and Mode! Railway Circuits, Alarms and
Noise Makers as well as a section on the 556, 558 and 559
timers

BP82: ELECTRONIC PROJECTS USING SOLAR CELLS

$7.75
A book of simple circuits which have applications in and
around the home and that are designed to be powered by the
energy of the sun. Although, if the reader wishes, they could
be powered by ordinary button cells or batteries.
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BP49: POPULAR ELECTRONIC PROJECTS
R.A. PENFOLD

Includes a collection of the most popular types of circuits
and projects which, we feel sure, will provide a number of
designs to interest most electronics constructors. The pro-
jects selected cover a very wide range and are divided into
four basic types: Radio Projects, Audio Projects, Household
Projects and Test Equipment

BP94: ELECTRONIC PROJECTS FOR CARS AND BOATS

R.A. PENFOLD $7.60
Projects, fifteen in all, which use a 12V supply are the basw
of this book. Included are projects on Windscreen Wiper
Control, Courtesy Light Delay, Battery Monitor, Cassette
Power Supply, Lights Timer, Vehicle Immobiliser, Gas and
Smoke Alarm, Depth Warning and Shaver Inverter

BP95: MODEL RAILWAY PROJECTS $7.60
Electronic projects for model railways are fairly recent and
have made possible an amazing degree cof realism The pro-
jects covered include controllers, signals and sound effects
striboard layouts are provided for each project

$7.75

BP93: ELECTRONIC TIMER PROJECTS $7.60
F.G. RAYER

Windscreen wiper delay, darkroom timer and metronome
projects are included. Some of the more complex circuits are
made up from simpler sub-circuits which are dealt with in-
dividually

BP113: 30 Solderless Breadboard Projects-Book 2

R.A. Penfold $8.85
A companion to BP107. Describes a variety of projects that
can be built on plug-in breadboards using CMOS logic I1C’s.
Each project contains a schematic, parts list and operational
notes.

BP104: Electronic Science Projects

Owen Bishop $8.85
Contains 12 electronic projects with a strong scientific
flavour. Includes Simple Colour Temperature Meter, Infra-
Red Laser, Electronic clock regulated by a resonating spring,
a ‘Scope with a solid state display, pH meter and electro-
cardiograph.

BP110: HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING $7.60
R.A. PENFOLD

We have all built circuits from magazines and books only to
find that they did not work correctly, or at all, when first swit-
ched on. The aim of this book is to help the reader overcome
just these problems by indicating how and where to start
looking for many of the common faults that can occur when
building up projects.

8P84: DIGITAL IC PROJECTS

F.G. RAYER, T.Eng.(CEl) Assoc.JERE
This book contains both simple and more advanced projects
and it is hoped that these will be found of help to the reader
developing a knowledge of the workings of digital circuits
To help the newcomer to the hobby the author has included
a number of board layouts and wiring diagrams. Also the
more ambitious projects can be built and tested section by
section and this should help avoid or correct faults that
could otherwise be troublesome. An ideal book for both
beginner and more advanced enthusiast alike

BP67: COUNTER DRIVER AND NUMERAL DISPLAY
PROJECTS $7.05
F.G. RAYER, T.Eng.(CEl), Assoc. IERE
Numeral indicating devices have come very much to the
forefront in recent years and will, undoubtedly, find increas-
ing applications in all sorts of equipment. With present day
integrated circuits, it is easy to count, divide and display
numerically the electrical pulses obtained from a great range
of driver circuits

In this book many applications and projects using
various types of numeral displays, popular counter and
driver IC’s etc. are considered

BP99: MINI — MATRIX BOARD PROJECTS
RA. PENFOLD

Twenty useful projects which can all be built on a 24 x 10
hole matrix board with copper strips. includes Doorbuzzer,
Low-voltage Alarm, AM Radio, Signal Generator, Projector
Timer, Guitar Headphone Amp, Transistor Checker and
more

BP103: MULTI-CIRCUIT BOARD PROJECTS
R.A. PENFOLD

This book allows the reader to build 21 fairly simple elec-
tronic projects, all of which may be constructed on the same
printed circuit board. Wherever possible, the same com-
ponents have been used in each design so that with a
relatively small number of components and hence low cost,
it is possible to make any one of the projects or by re-using
the components and P.C B. all of the projects

$7.60

$7.60

8P107: 30 SOLDERLESS BREADBOARD PROJECTS —

BOOK 1 $8.85

R.A. PENFOLD

A “Solderless Breadboard” s simply a special board on
which electronic circuits can be built and tested. The com-
ponents used are just plugged in and unplugged as desired

The 30 projects featured in this book have been specially |

designed to be built on a "“Verobloc” breadboard. Wherever
possible the components used are common to several pro-
jects, hence with only a modest number of reasonably inex-
pensive components it is possible to build, in turn, every pro
ject shown.

$7.60

BP106: MODERN OP-AMP PROJECTS $7.60
RA. PENFOLD i
Features a wide range of constructional projects which make
use of op-amps including low-noise, low distortion, ultra-high
input impedance, high slew-rate and high output current
types

CIRCUITS

How to Design Electronic Projects

BP127 $8.95
Although information on standard circuit blocks is available,
there is less information on combing these circuit parts
together. This title does just that. Practical examples are used
and each is analysed to show what each does and how to ap-
ply this to other designs.

Audio Amplifier Construction

BP122 $8.95
A wide circuits is given, from low noise microphone and tape
head preamps to a 100W MOSFET type. There is also the cir-
cuit for 12V bridge amp giving 18W. Circuit board or strip-
board layout are included. Most of the circuits are well
within the capabilities for even those with limited ex-
perience

8P80: POPULAR ELECTRONIC CIRCUITS —
BOOK 1 $7.75
R.A. PENFOLD

Another book by the very popular author, Mr_ R A Penfoid,
who has designed and developed a large number of various
circuits. These are grouped under the following general
headings; Audio Circuits, Radio Circuits, Test Gear Circuits,
Music Project Circuits, Household Project Circuits and
Miscellaneous Circuits

BP98: POPULAR ELECTRONIC CIRCUITS, BOOK 2
R.A. PENFOLD

70 plus circuits based on modern components aimed at those
with some experience

$8.85

BP39: 50 (FET) FIELD EFFECT TRANSISTOR
PROJECTS $6.75
F.G. RAYER, T.Eng.(CEl),Assoc.lERE
Field effect transistors {FETs), find application in a wide
variety of circuits. The projects described here include radio
frequency amplifiers and converters, test equipment and
receiver aids, tuners, receivers, mixers and tone controls, as
well as various miscellaneous devices which are usefuf in the
home.

This book contains something of particular interest for
every class of enthusiast — short wave listener, radio
amateur, experimenter or audio devotee

BP87: SIMPLE L.E.D. CIRCUITS $5.40
R.N. SOAR

Since it first appeared in 1977, Mr. R.N. Soar’s book has prov-
ed very popular. The author has developed a further range of
circuits and these are included in Book 2. Projects include a
Transistor Tester, Various Voltage Regulators, Testers and so
on

BP24: 50 PRO)JECTS USING IC 741 $6.75
A unique book containing 52 different projects that can be
simply constructed using the 741 op amp and a few com-
ponents. Qriginally published in Germany, this book will be
an valuable asset to any hobbyist.

BP88: HOW TO USE OP AMPS $8.85
E.A. PARR

A designer’s guide covering several op amps, serving as a
source book of circuits and a reference book for design
calculations. The approach has been made as non-
mathematical as possible

BP65: SINGLE IC PROJECTS $6.05
R.A.PENFOLD

There is now a vast range of ICs available to the amateur
market, the majority of which are not necessarily designed
for use in a single apptication and can offer unlimited
possibilities. All the projects contained in this book are sim-
ple to construct and are based on a single IC. A few projects
employ one or two transistors in addition to an |C but in most
cases the IC is the only active device used

223: 50 PROJECTS USING IC CA3130 $5.00
R.A.PENFOLD

In this book, the author has designed and developed a
number of interesting and useful projects which are divided
into five general categories: | — Audio Projects || — RF.
Projects 111 — Test Equipment 1V — Household Projects V
— Miscellaneous Projects.

BP117: PRACTICAL ELECTRONIC BUILDING BLOCKS
BOOK 1 $7.60
Virtually any electronic circuit will be found to consist ot a
number of distinct stages when analysed. Some circuits in-
evitably have unusual stages using specialised circuttry, but
in most cases circuits ure built up from building blocks of
standard types

This book is designed to aid electronics enthusiasts who
like to experiment with circuits and produce their own pro-
jects-rather than simply follow published project designs

The circuits for a number of useful building blocks are
included in this book. Where relevant, details of how to
change the parameters of each circuit are given so that they
can easily be modified to suit individua! requirements

BP102: THE 6809 COMPANION $7.60
Written for machine language programmers who want to ex-
pand their knowledge of microprocessors. Qutlines history,
architecture, addressing modes, and the instruction set of the
6809 microprocessor. The book also covers such topics as
converting programs from the 6800, program style, and
specifics of 6809 hardware and software availability

BP118: PRACTICAL ELECTRONIC BUILDING BLOCKS -
Book 2

R.A. PENFOLD $7.60
This sequel to BP117 is written to help the reader create and
experiment with his own circuits by combining standard type
circuit building blocks. Circuits concerned with generating
signals were covered in Book 1, this one deals with process-
ing sigpals. Amplifiers and filters account for most of the
book but comparators, Schmitt triggers and other circuits are
covered

8P24: 50 PROJECTS USING IC741 $6.75
RUDI & UWE REDMER

This book, originally published in Germany by TQPP, has
achieved phenomenal sales on the Continent and Babani
decided, in view of the fact that the integrated circuit used in
this book is inexpensive to buy, to make this unique book
available to the English speaking reader. Translated from the
original German with copious notes, data and circurtry, a
“must” for everyone whatever their interest in electronics.

BP83: VMOS PROJECTS $7.70
RA. PENFOLD

Although modern bipolar power transistors give excellent
results in a wide range of applications, they are not without
their drawbacks or fimitations. This book will primarily be
concerned with VMQS power FETs although power
MOSFETs will be dealt with in the chapter on audio circuits
A number of varied and interesting projects are covered
under the main headings of:  Audio Circuits, Sound
Generator Circuits, DC Control Circuits and Signal Control
Circuits.

RADIO AND
COMMUNICATIONS

BP96: CB PROJECTS $7.60
R.A. PENFOLD

Projects include speech processor, aerial booster, cordless
mike, aerial and harmonic filters, field strength meter, power
supply, CB receiver and more

222: SOLID STATE SHORT WAVE RECEIVERS FOR
BEGINNERS $7.60
R.A. PENFOLD

In this book, R.A. Penfold has designed and developed
several modern solid state short wave receiver circuits that
will give a fairly high level of performance, despite the fact
that they use only relatively few and inexpensive com-

. ponents

BP91: AN INTRODUCTION TO RADIO DXing $7.60
This book is divided into two main sections one to amateur
band reception, the other to broadcast bands. Advice is given
to suitable equipment and techniques. A number of related
constructional projects are described

BP105; AERIAL PROJECTS $7.60
R.A. PENFOLD

The subject of aerials is vast but in this book the author has
considered practical designs including active, loop and fer-
rite aerials, which give good performances and are
reasonably simple and inexpensive to build The complex
theory and math of aerial design are avoided
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Computing Today

Designing with the

Z80 Part 2
Give your Z80-based pro-
Jject some personality

and memory with its
own ROM and RAM

By Hagen Kornberger

READ ONLY MEMORY, more com-
monly known as ROM, comes in a variety
of forms which give great flexibility when
designing microprocessor-based projects.
First there is just the plain old masked
programmed ROM, that is to say that it’s
manufactured as an already programmed
unit. The next type is the PROM which is
manufactured blank, leaving the pro-
gramming to the user. However, once the
PROM has been programmed, that’s it, it
can’t be erased. The last type of common
ROM is the EPROM.

EPROMs
EPROM stands for Erasable Program-
mable Read Only Memory. An EPROM
can be programmed with commercially
available EPROM programmers or
blasters as they’re called in the business.
They can subsequently be erased by ex-
posing them to an ultra violet light source.
This type of ROM, with its ability to be
programmed and erased several times,
greatly reduces the cost of project design.
Once the program is perfected an opaque
label is placed over the window of the
EPROM to prevent accidental erasure.
Fig. 1 shows the pinouts of the most
common EPROMs used by hobbyists.
Each EPROM is essentially identical ex-
cept for the memory capacity which varies
from type to type. The 2716 type can con-
tain 2K of program data while the 2732
and 2764s can contain 4K and 8K respec-
tively. The layout of the address and data
buses on the EPROMs are consistent
making it easy to replace a 2716 with 2732
etc.

Making The Connection
Connecting an EPROM to the Z80 CPU is
quite straight forward. Fig. 2 illustrates
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Fig. 1 Common EPROM pinouts.
Electronics Today July 1985

a0 a0
At A1 b
a2 A2
A3 A3 Vee
A4 A4
ze0 A M 276y,
A6 3
A7 e a7
1Y | A8
A o AlD
Do Do -
D D
D2 D2 ﬁupq
03 D3 -
D4 D4 T
D5 i P53
|13 3
D7 b7
MREQ tE

Fig. 2 Simple connection to the Z80 CPU.

the simplest method of connecting a 2716
EPROM to the CPU. The address of the
data required is output on the Z80 address
bus and decoded by the EPROM. When
the MREQ signal goes low, indicating a
memory operation, the EPROM outputs
the correct data on the data bus and the
CPU reads this data. However, with this
set-up, only one memory device can be
connected to the CPU.

In order to connect more memory
devices (other ROMs and RAM) some
form of address decoding must be im-
plemented so that the CPU can sort it all
out. The idea is to divide the 64K address
space of the Z80 CPU into block of 2, 4,
or 8K. The ROM is connected to the ad-
dress and data buses in the same manner
as before but will only respond when its
block is addressed by the CPU. Fig. 3
shows one way of dividing up the memory
space and it should be noted that the
ROM is always located at the bottom of
the memory starting at location 0000H.
This is because whenever the CPU is reset
it jumps to location 0000H and expects to
find the start of the program.

Decoding
Fig. 4 shows a typical decoder circuit us-
ing a 74L.S138 (3 to 8 line decoder) that
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HEX Address Decimal Address
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i
i
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2800 RaM B 10240
RAM A ;
2000 —————————-—«i 8192
i SPARE ROM . ..
1000 .*.S_P.B_RE._RrQﬂ._.j 4096
0800 RAMAT 2048
0000 RAM A 0

Fig. 3 A typical memory map.

divides the bottom 16K of address space
into eight 2K blocks. Address lines
Al1-A1l3 are decoded into eight outputs.
One of the outputs goes low while the
others stay high when one of the memory
blocks is addressed. The MREQ signal is
connected to one of the enable inputs of
the decoder so only memory cycles will be
decoded.

The Chip Enable (CE) input on the
EPROM is provided to turn the device on
and off. When a logic level zero is placed
at this input the EPROM will output data
to the data bus. Since the outputs from
the decoder in Fig. 4 are active low, the
CE input can be directly connected to the
decoder output.

The complete schematic showing the
connection of four 2716 devices to the
CPU is given in Fig. 5. Four outputs from
the decoder have been left unconnected
for later use with four ROM or RAM
chips. The other two EPROMs, the 2732
and 2764, can be connected in a similar
fashion if 4K or 8K blocks are decoded.

Fig. 6 shows an alternative to connec-
ting multiple ROM devices. In this
method, one 2764 EPROM is connected
to the Z80. This provides 8K of program
data which is ample enough for small pro-
jects. Minimal decoding is used here
which results in the bottom 32K of the ad-
dress space being dedicated to one 8K
ROM. However, the top 32k is left to
RAM devices which again is more than
enough for most purposes.

If the full 8K of ROM space is not
needed, a 2732 EPROM may be placed in
the 28 pin socket. Fig. 7 shows the place-
ment of the 2732 and by connecting a
jumper between pins 28 and 26, both
devices may be inserted in the same
socket. Since the 2732 is only a 24 pin
device, pin 1 on the 2732 must be placed in
pin 3 in the socket. The result is a project
with 4K of ROM that can be upgraded to
8K without any further modification.

A RAM Always Forgets

Random Access Memory, or RAM as it is
more commonly known, provides the
CPU with a temporary storage area for
data and programs. This type of memory
can be modified by the CPU at any time
but will not retain the contents after the
power has been.shut off. There are two
types of RAM, static RAM and dynamic
RAM. For the purposes of this article we
will only discuss the static variety which is
simpler to interface to the CPU.

Fig. 8 shows the pinouts of two of the
most common RAMSs which are commer-
cially available. The 2114 chip has a
capacity of 1K by 4 bits. Since this chip
has only a 4 bit bus, two chips are needed
to interface to the Z80 CPU. A more
popular RAM chip is the 2128 which has a
capacity of 2k by 8 bits. A unique feature
of this chip is that the pinouts are similar
to that of the 2716 EPROM.
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The only pin on the RAM which dif-
fers from that of the EPROM is pin 21.
The programming voltage for the
EPROM is replaced by the write enable on
the RAM. The write enable is used to tell
the RAM that the CPU wishes to write
some data to it. During read operations
this signal is held at a logic level one, and
when data is written to the RAM this pin
is pulsed to a logic level zero. The Z80 WR
signal meets the requirements of the RAM
write enable input.

Fig. 9 shows a simple method of con-
necting RAM to the Z80 CPU. The con-
nection is made in the same manner as
ROM except [or the WE signal which is
connected to the WR signal on the CPU.
The two NAND gates provide some
minimal decoding so that the RAM will

continued on page 56
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Train for the Fastest Growing Job Skill in North Amenca

Only NRI teaches you to service and
repair all computers as you build
your own 16-bit lBM-compatlble

micro

As computers move into
offices and homes by the millions,
the demand for trained computer
service technicians surges forward.
The Department of Labor estimates
that computer service jobs will actually
double in the next ten years—a faster
growth than any other occupation.

Total System Training

As an NRI student, you'll get total
hands-on training as you actually build your
own Sanyo MBC-550-2 computer from the
keyboard up. Only a person who knows all
the underlying fundamentals can cope with
all the significant brands of computers. And
as an NRI graduate, you'll possess the up-
to-the-minute combination of theory and
practical experience that will lead you to
success on the job.

You learn at your own convenience, in
your own home, at your own comfortable
pace. Without classroom pressures, without
rigid night-school schedules,
without wasted time. Your own
personal NRI instructor and NRI's
complete technical staff will
answer your questions, give you
guidance and special help
whenever you may need it.

The Exciting Sanyo
MBC-550-2—Yours
To Keep

Critics hail the new Sanyo as
the “most intriguing” of all the
IBM-PC compatible computers. It uses the
same 8088 microprocessor as the IBM-PC
and the MS/DOS operating system. So, you'll
be able to choose thousands of off-the-shelf
software programs to run on your completed
Sanyo.

As you build the Sanyo from the
keyboard up, you'll perform demonstrations
and experiments that will give you a total
mastery of computer operations and
servicing techniques. You'll do programming
in BASIC language. Yo.'ll prepare interfaces

for peripherals such as printers and joysticks.

Using utility programs, you'll check out 8088
functioning. NRI's easy step-by-step
directions will guide you all the way right
into one of today’s fastest growing fields as a
computer service technician. And the entire

s EREEES
EEERERS

s HE RS N®®N

NRl is the only home
study school that
trains you as you
assemble a top-

& brand micro-
computer. After
building your own
logic probe, you'll
assemble the
“intelligent”
keyboard

. .then install
the computer
power supply,
checking all the
circuits and

systern, including all
the bundled software
and extensive data
manuals, is yours to

connections with
:(f,?giis part of your NRP's Digital
g I\'I|1ultimete|1. From P
N there you’ll move
100 Page Free on fo install the
Catalog Tells disk drive and
More monitor.

Send the postage-paid reply card today
for NRI's big 100-page color catalog, which
gives you all the facts about NRI training in
Microcomputers, Robotics, Data Com-
munications, TV/Video/Audio Servicing,
and other growing high-tech career fields.
If the card is missing write to NRI at the
address below.

Your NRI Course Includes

a Sanyo MBC-550-2 Computer

with 128K RAM, Monitor, Disk Drive,

and “Intelligent” Keyboard; The NRI
Discovery Lab®, Teaching Circuit Design and
Operations; a Digital Multimeter; Bundled
Spread Sheet and Word Processing Software
Worth $1500 at Retail—and More.

N2F....

McGraw-Hill Continuing Education Center
330 Progress Avenue

Scarborough, Ontario M1P 2Z5 ‘ﬂﬂ

or telephone 416-293-8787 e

We'll give you tomorrow.

IBM is a Registered Trademark of International
Business Machine Corporation.




COMPUTER
l‘u‘n‘Tl l ] l‘l_“n
1N 2

316 College St.
Toronto, Ontario M5T 1S3
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Toll Free Orders Only
1-800-387-1385

Order Checking (416)925-8291
Technical Data (416)925-1105

_SOCKETS

AMP IC SOCKETS

As you know AMP makes the best IC
sockets. With a double wipe action and a
very wide open target for easy insertion,
the best,

6, 8, 14, 16, 18, 20, 24, 28, 40

Pin in stock at only

1.5¢ PER PIN

ASClI KEVBOARDS

aii‘i%h&ﬁv&i! bdkedor

Now, we have a new keyboard, micro con-
trolled with 3 levels of pre-coded func-
tions for Basic, CPM etc. and at the same
old price as before.

Function Keyboard, Numeric . . ... $89.95
Function Keyboard, Standard ....$73.95

This is a high quality Hali Effect keyboard
made by Microswitch of Canada for AES
data and now bought by us for 10% of the
$169.00 that AES paid for them in 10,000
lots. They are a very good word process-
ing keyboard with both serial and parallel
data outputs for use with APPLE and {BM
type systems and come complete with a
ribbon cable connector and complete pin-
OIS e i o o ) S A R A AR e i A $24.95

KEYTRONICS

LN X
An excellent ASCIl Keyboard, fully Apple
Compatible Full size with numeric pad,
tully progvammable key switches with tull
data...... B 49.93

POWER
SUPPLY

CSA APPROVED!

Qur Famous “BLACK BEAUTY" power supp-
ly, now reduced in price but not in quality.
Our ratings are SV-5A; 12V-2.5A; SA-12 A;
-12V-112A for reat .$79.85

SOLID ABS
CASE

r

B gy

WIRED CARDS

BK ...... $ 4500 Applaext 128K .$140.00
128K no IC $ 34.95 Spritegr. .. ... $ 69.95
128K OK . .$ 55.00 TMS9918AIC..$ 18.95
12864K .. .$ 99.00 DISC SHMRCK $ 45.00

128K 128K . $150.00
MC32421C $ 12.00
DIsC

80 Column . ...$ 65.00
80 Col. Sofsw. .$ 69.00
Grippler .. .... $ 50.00
Gripcable ....$ 19.95

Applacard . $1'<0 00

OUR 6502 BOARD
Now only $29.95 still with all
the versatility of the original
and a full 8 slots.

SOLAR
CELLS

NEW LOW BARE
PCB PRICES*

APPLE® DETACHED
KEVBOARD 5159 00

The excellsnt MAK-Il Apple detached
keyboard using serial cata (IBM) format
Plugs direc’ ly into Apple PCB

SOLAR CELLS. These square poly-
crystalline silicon solar photo-
voltaic cells have many uses from

car top battery chargers, sony
walkman power supplies,
calculators, radios, nicads, etc.

Each cell has an open circuit poten-
tial of 0.5 volts that is area indepen-
dent, and a short circuit current that
is area dependent, see list. We

have been pfaying with them here and they are lots of fun, we are going
to make up a few large banks of ceils as an emergency lighting system.
Note can also be used for the ETI solar powered night light. Each order
comes with a data sheet and instructions on how best to use the cells.

» Real time clock * PIA card

* Rana 4 drive « EPROM

* 9 V Music * WILD CARD

» Disc Controller * SAM TALKS

» Disc Controller * COMMUNI-
(Shamrock) CATIONS

GROUP 2 $9.00 each

« Grippler * RGB

« 80 Column * Sprite graphics

« 80 Column Soft e APPLACARD 128K
Switch ADD ON

* Z2-80

GROUP 3 $11.00 each
*SSM MODEM <« APPLACARD s« AP-
PARAT EPROM PROG = 16K < 128K
Al boards come with a parts list and
placement diagram. We have all the parts
of the PCB’s just ask for them.
*Prices so low we require payment with
Argar

CARRIES ON FOREVER

AND GETS BETTER

Qur proven 6502 motherboard plus a
numeric case plus a black beauty power-
supply plus a numeric function keyboard
plus any 4 bare pcb for $225.00

GREAT

DEAL

THE GREAT DEAL ' .'
&

* High Efficiency @ 1" x4", 112Amp. ......... $3.95
* Polycrystalline (b)2" x2",112Amp. ......... $3.95 MEMORY FLASH
* Antireflective Coating (Cy2"x 4", 1AmMp. .......... $6.95 gii’f@gi{:%&mj‘" z::;
e Fine Coliector Grid dy4"x4”,2Amp. .......... $8.95 64K-200Ns DRAM. . . ::51:89
J cHiﬁh Area Factor Square Prime stock, limited quantity.

ells e

' ADDS 64K TO THE lle

o
-*mﬂ oo x-ao

e

EXTENDED 80 COLUMN for Apple lle

§-ADDS 80 COLUMN ALSO

$129.00

“NICE PRINT” APPLE Il + , lle CARD
An APPLE Il +, APPLE lle precision parallel printer card for use
with EPSON ang GEMINI (and similar) to generate multiple fonts,
sizes and near letter quality printing. The printer steppers are Gon.
trolled to give multiple and Incremental strike capability to

achieve the above
COMPLETE WITH CABLE s"g.m

Has your IBM look-a-like system started
to make funny grinding noises as the
Taiwanese fan bearings start torun out of
oil, if you have oil-no problem, but unless
you do something the neighbours will
soon call the police. We got some nice
American fans, in 3" and 4% sizes 110

IBM POWER
SUPPLY

One of the nicest open frame IBM type
switching power supplies we have
ever seen. Came from the defunct

CONNECTORS

DB SERIES
08-25M solder . .. . A
08-25 F solder ...
0B-25M IDC, Flat cable

DB-25F iDC, Flat cable
DB-25 M Right angle PCB . .
0B-25 F Rightangle PCB .
D8-258hell o
DB-15M soider . .
OB-15F solder ... ..
DB-15F IDC, flatcable. .. ... ..
DB8-15Mright angle PCB .. . ..
DB-15Frightangle PCB .
DB-15Shell .

DB-9 M solder

DB-9F solder .
DB-9Mrightangle F’CB

DB-9 Fright angle PCB

DB-g Shell

DRIVE CONNECTORS

.$0.75

Volt new and like new from equipment

(checked)

3" NEW ... ..$14.95
4% NEW . ..$14.95
3"USED .... ..$ 995
4" USED $ 9.95

Since they are American they last forever.

NCR iBM compatible. runs the whole
thing, has +5V-7TA, +12V-3A, -5,
-12-Y4A. A very good unit for starter
system. Will not run hard disc system.
ArealStealat ............... $49.95

e
‘ mews | TR . | POWER SUPPLY
& 2 50 watis ans «y s el b
\ AV | Bt
4AH avove 1995
] 7 “p” EnBVAC 3935
Lo | 2
— E124VAT AA $1295
A n; eat hvv 4 pack of 7 Biand new GE IF1 500 WATT ISOLATIONISTEP UP
A0S qiving B 4v a1 4 Amp hars Each DOWN 110.220 20 Lbs franght 12496
5v barkup trveuch & 7805 Gres Sv 1 BV 124 25vCT 344 22v 4Amada for
ur 5 atully stulted S 100 system 52495

AC power cable (3 Wirej for above

Another great bargain from PARTS GALORE, A
small powor supply switching style that aive
+5v—4A; +12v 1A and -5v (adjustable) on a
compact 4x8” open frame PCB. Cost Northern
Telecom $50.00 when they bought 5000 pieces.
We got em when a subcontractor went belly up for
10% of that price and we are selling em for

$18.95 NEW IN BOX TESTED

50 Pin Edge C, 8" drive $5.95
40 Pin Edge C, . $4.95
34 PinEdge C.5-1/4" drive $5.95
20 Pin Edge C, Hard drive . $4.95
34 Pin Fern header 17 x2 .. .. $3.50
26 Pin Femheader 13x2 . .. $3.00
20 Pin Femn header 10 x 2 ..82.00
ASSORTED SEMI-
CONDUCTORS AND
OTHER STUFF

(AJRED LEDSIMIL . 10/$1.00
(B)GREENLEDS/MIL ... ..... .. 8/$1.00
{CYAMBER LED S/M/L 8/81.00
(D) PIN PHOTODIODES,

INFRA-RED 2$1.00
(E) PHOTO TRANSISTOR

NPN VISIBLE 2/81.00
{F)LDR ({LIGHT DEP RESISTOR) ... $1.00
(G} FET ELECTRET MIKE.

TINY 10MM ... . 8200
(H) TN4001 .. 10/$1.00
(1) IN4004 . . 8/s1.00
W} 1N40G7 5 6/81.00
(K)25AMP-600V BRIDGE . . $2.95
{L) 25AMP-600V BRIDGE $3.50
{M) BAMP-200V BRIDGE . $1.50
(N} SAMP-200V BRIDGE . . $1.00
(Q) DIODE 3AMP-6800V + 3/$1.00
(P) INS 141144140 Dilivon diods . 10/31.00
(Q) 7805 TAMP-5V regulator 2%1.00
(R} 7812 1AMP-12V regulator $0.75

($5)78M12 Y2 AMP-12V regulator .. 2/$1.00
{T)LM317 Variable 1AMP regulator $1.50

(U) LM323 5V 3AMP regulator $2.95
{V}LM350 Variable 3AMP reg $3.95
(W) 27" 80hm mini speaker . . . $1.50
(X)MINI TOGGLE SWITCH SPDT $1.95
(Y) MINI PUSH BUTTON SWITCH,

NO . $0.50

Circle No. 27 on Reader Service Card
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LONPUTER
Illlllll [ T
AR TS GALOR NC.

316 College St.
Toronto, Ontario M5T 183

Toll Free Orders Only
1-800-387-1385

Order Checking (416)925-8291
Technical Data (416)925-1105

MAIL  ORDERS: We accept VISA; MC;
AMEX; credit cards. Money orders, che-
ques {2 week wait} are also OK. Minimum
packing and handling fee $5.00 or 5%,
whichever is larger. The only COD we use
is via CANPAR (Add $4. 00 COD fee) or
motor freight. We do not use postal COD
at afl. Alt Ont. res. add 7%. All prices are
subject to change without notice.
Returns are subject to a 20% restocking
Charge.

MBE-XT
AN IBM®
XT Compatible

8 Siot motherboard

MBE-XT BARE PCB WITH
MANUAL AND SCHEMATICS.

$49.95

LAZY BOARD
What is your time worth?? We have had a
bunch of MBE-XT boards stufted and
wave soldered so you can save all mal,
time soldering them up. All you need are’
the IC's memory and BIOS and you are
set 10 go LB 169.00

FULLY WIRED AND TESTED WITH
64K ON BOARD WITH MEGABIOS
AND MANUAL

$365%

* 8088 16 Bit Microprocessor

* 8087 M.

* 4 DMA

* 64K/128K Eproms Jumper Selectable
* Will run any Compatible BASIC

* IBM Power Plug Compatible

* Same PCB size as IBM XT

* Runs PC-DOS and CPM-86

* Compatible BIOS in stock

* Up to 256K Dram on Board

» Has Digital Delay Line for Error Free Memory
Refresh

* 8 1BM Compatible Expansicn Slots

3 ra e OMMUNICATIONS
CORPCORATION

ITEGA-BOFI!D

“IBM and 1BM PC arc teademanss of inpmanional Business Machines

F“

[Eight Compatibie
1/0 Interface

ath Processor. Optional

and Timer Channels

CHERRY IBM®$124.00
STYLE KEYBOARD

At last a good low cost keyboard for the IBM
PC, XT or compatible machine. Uses
capacitive keys, has a very good fee!”, and

MEGA
The amazing MEGABIOS® from DTC
of Dallas. A fully rewritten BIOS that
allows you to make a fully compatible
legal system. Note they do not ask

BIOS

TAIWAN BIOS, not as good or 100%
compatible but it will get you running
and saveyoubucks ......... $19.95

TAIWAN BASIC, in 4 2764 EPROMS

[{Full PC companblet
[(compatioe win ail
* plug-n cards)

configuring) (Board has.
piated compat
bie connector)

lburming’ (External
[VPP voltage requreal

Board Size
106 nch X 135 inch.

|FulliBM pioout
lcompatibiel

liSameaspc,

soa7 Numeric

rocnsor

Support Gircuits

P

1Same as PC.

Speaker/Audio
Port

Same a5 PC

@ [ORDERNOW!I
EGA-BORD Evaluation Board Kit
e

 1Blans ba

Fomich Nac e

board
liFurpe :omaavbm
15

Power Connector

(H) AST SIXPACK COPY .,
(N Parallel printer
(yRS-232 card.

(K} Simple modem card
(L) Disc for above .
M)S12Kcard ... ...

.$12.95
.$24.95

(R)512K Mapping PROM .. ... ..
. ~.$10.00

(S)Multifunction PROMS(2) .
(T) 2732 for color graphic . . .
All cards come with a detaited parts list and
placement drawing, we also have all parts needed
for them.

case and MEGA-BIOS .
MBE-XT SYSTEM +, The lu!!y toaded MBE-XT system
with 256K on board, BIOS, Cherry keyboard, color
graphics, 2-360K DSDD Drives with controller and
serial, parallet ports, calendar, clock and many more
small features, fully tested, ready togo ... .. $1588.00

has TYPEWRITER LAYOUT for easy word- ® i Evaluati
" processing at the very low price of . $124.00 MEGABUCKS® for it, only -$20.85 $49.95 J | 256 Byes using 64K crips BN
oy s uong sovenes |
{A) Color Graphics (Persyst). . $27.95 {N)2s6Kshortcard . .................... $19.95 MBE-XT Motherboard, wave soldered with no IC's at MEGABOARD Motherboard, Wave soldered with no IC's
(B) Monochrome graphics . $2495 {0) IBM 6" extender for service .. . $19.95 all with manual and schematics ............ $169.00 at all with parts list and schematics $195.00
()DIsccontiolier 3 IR A T L) 8 . As above with 84K, no BIOS, tested with all IC's and MEGABOARD Motherboard, Wave soldered withall IC's
[(®)] D_nsc controller + Printer . $24.95 DB25tootprint . ... ... SRR $24.9 fully burned in, 8 Stots $325.00 and 64K on board, with schematics and test data, no
{E) Disc controller + Game {Q) WW Memory proto, fuli sized with BIOS but fully burned in and tested with one $399.00
(F)10 +2 /O clock etc. . 256K {1Meg) memory laid out on one BASIC SYSTEM, MBE-XT, A & T with 256K with one g !
{G) Multifunction card 1 end with DB-9, DB25 footprint ...$29.95 360K drive & controller with power supply, hmsgaegd lid BASIC SYSTEM, MEGABORD, A & T with 256K (256K

DRAMS) with one 360K DSDD Drive & controller with
power supply and- hmged lid case. and megabios

5 54 $995.00
MEGABOARD SYSTEM +. The fully loaded
MEGABOARD with 640K on board (256K & 64K DRAM)
with 2-360K DSDD drives and controller, color graphics
board, with serial, parailel, clock. calendar, and many
smali features fuily tested and ready to go $1999.00

IBM CASE

ply.

build

case for making IBM look-a-like 6502

We have the nicest case of all the various com-
peting cases, ask any friend who has bought
someone else’s case and then has seen ours. The
lid is hinged with pushbutton access. The back is
cut for 8 XT slots and it comes with all the case
back inserts for cards, card guides, blind disc
filler plates, standoffs, feet, screws, all for .$89.95

Please specify back or side cutour for power sup-

We also have an economy version ABS case,
visually exactly the same, but of cheaper

We also have an IBM 8 Slot/6502 Board dual duty

systems ...

Texas. A stronger US made

supply

MEGABOARD CASE, similar to the above, but no
pushbuttons or hardware, from DTC in Dallas

finishing parts. Fits the MEGABOARD exactly
with side cut extender, for back power

100 WATT  +5v-10A;
130WATT +5V MA

SWITCHING POWER
SUPPLY
110V, 60Hz with Fan and two

rear switched outlets.

These power supplies fit our cases.
+ 12v-3.5A; = 12V-1/2A

+ 12v-4.2A; = 12V-1/2A

$139.00

.. $169.00

Please specnly. side or back switch

case, but less

Hard to get parts for your
IBM compuatable (8088)
systems and perlpheruls

8088 CPU . ...
8087 Math Processor .
8237A-5 Prog. DMA Cntrl.

..$14.95
$219.00

8250 Serial Port . y . B IRE 50
8253A-5 Prog Imerval nmer ......... $7.50
B8255A-5 P.LA. ST e Tap e ..$6.95
8259A Prog. |merrum Cntrt s $6.95
8284A ADCclock gen &driver .. .............. $7.75
8288 Bus Controller e $15.50
8272 Floppy Disk Con(roller $14.95
NEC 765 Floppy Disk Controiler

(equivalenttoB8272) ........................ 495
Set of 8088, 8255A-! B237A 5 5288 8284 8253A 5
and B259A: . .G iais v iy et waSiana kR 9B s Heat .$69.00

AII pans (except NEC765) are prime parts made by

DELAY I.INES

100ns delay line . $6.00
7ns delay line 5 $13.95
62 pin edge con {high qualuty) .

5pin Dinconn ...
Powerconn ...
Dip switch 8 pos
47k x 6 sip
47k x8pinsip .
8.2k or 10k 16 pin Reslstoror netwovk
330hm x 8 network
Small speaker ... ..
1 uf 50V high quality bypass capacn ovs
Trimeap ..
34 pin card edge con "
tor your floppy controller

PARTS, PARTS, PARTS, PARTS, PARTS

8" DRIVE
SWITCHING
POWER SUPPLY

$3995

LS for IBM Hard to get parts for your The greatest 8” Drive supply we have ever found. Has
Systems 6502 Systems and Apple 24V-2.2A 5V-3A and -12V-.17A. All you need for a dual 8"
A 4 Compuatible Perlpheruls. Drive system. A switching power supply by ASTEC . . .$39.95
0 ... 6502 PU1qaw sk v e . s 1 e S .$ 550
02 . 6845 CRT controller .5 9.50 %
04 68A45 CRT controller .. ...$ 995 WE VE GOT EM'
08 .. Z80A CPU (4 MHz) ... 499 -
;8 . MC3242 . $11.95
. 748367 s .82 2,
27 7415259 . $ 1.39 5-'/4
74LS 161 L899 1]
Farseis -t = | HALF SIZE DRIVES!
24 748174 . s | For IBM PC, Tl PC
138 748328 . . $ 4555 = *
:;’g Card edge connec\or {50 pin} . .$ 249 XEROX 820
RCAjack PC mount . ... AT .§ .68
gﬁ 6 pin power squareconnec\or . ..§ 99
Phono jack (small) . - ..8 .89 i H
245 MPSA 13 trans. s 55 Shugart/Panasonic V2 size
g;gA.. 2N3904 trans B JRTY SA455-3AEC .. ... .. $189.00
2N3906 trans .8 .27 i
323 MPSUS 1 trans ... . .8 .79 TEAC (A Cadillac Drive) % * 40 Track'per side 48 TP
g;i 2N4258 transistor or equiv. .. 69 size FD55B $189.00 * Double-sided, double
IKSIP10pIN ..o BN . density
arr ;
670 .. ; e % 8 | Canon MDD210 23 size, a * Same as SA455
7407 TTL $1.00  4posdipsw ... .. s 95 real buy with, red/green led, elLatest head & drive
20pm0emaleheaderfordlsk rive .8 1.79 head load and door relay. technolo
s SERIES 20 pinmate e s S
e O it T can 0 s With alldata ....... $129.00 » Fast access time
v_30_75 220 ONMUTHIMPON 12152 - 5 #<5 Sare it 2 8 s o e $ .69

" s075 20 conductor ribbon cable

..50.75

$0.85
$1.75
..$1.85

MONOLITHIC CAPS

MONOLITHIC CERAMIC CAPS

:;gg We bought 100,000 of em dirt cheap, they are very

good quality, 63V, 0.2" lead spacing Now only 10¢ ea.

50pcs. LR S e N e o i .$ 5.00

100 pes. . -$ 9.00

$1.25 1000 P S e e h At e sss.oo
more? ask!

* 80 Track per side 96 TPI
* Double sided, quad density

TEAC

TEAC .the nicest drive * Same as SA465

(2 515 SR S $219.00 elLatest head & drive
with free DOS patch for 80 technology

track. ¢ Fast access time
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ic Permanence

Audio, video and com-
puter information is
recorded on some form
of magnetic storage.
How permanent is it?

By Vivian Capel

Some years ago it was reported that the
British Broadcasting Corporation were
considering whether or not to dispose of
their vast library of sound recordings on
disk after dubbing them onto tapes. The
decision was against, because although
there would be considerable saving in
space, magnetic recordings were deemed
too ephemeral to trust as the medium for
preserving so many historic and
unrepeatable sounds.

This decision would seem to be
justified by the fact that on more than one
occasion broadcasts have had to be
cancelled because the tape had been in-
advertently wiped. Imagine if this had
happened to a historic only copy. Most
users of magnetic storage for sound, video
and computer programs will know that
this is all too easily done.

Video recordings in particular would
seem to be vulnerable. Each picture field,
with all its colour information and light
and shade detail, is stored in a single
micro-thin magnetic diagonal line much
narrower than a human hair, across the
width of the tape which itself is a think
plastic film. Compared to that, a movie
film seems positively robust.

As most readers are aware, erasure of
a magnetic recording is done with a
magnetic field. This is an alternating field,
applied either from an erasing head or
from a special bulk erasing unit. In some
older cheap recorders, erasure was achiev-
ed by bringing a permanent magnet into
contact with the tape.

There are fascinating and probably
apocryphal stories which tell, for instance,
of a credit-card company put out of
business when a workman walked through
the computer centre with a magnet in his
toolbox, thus erasing all the magnetically
stored data. An even more interesting one
concerns the tax records that were wiped
out by a nearby airport radar. Hope spr-
ings eternal...

Another way that the magnetization
of a tape can be destroyed is by heat.

32

Apart from the effect of heat on the
plastic substrate, above a certain
temperature known as the Curie point a
magnetic material will lose its ability to
hold magnetization. This phenomenon is
made use of in some brands of ther-
mostatic soldering irons. Here, a disk
made of magnetic material is placed in the
bit of the iron. In the barrel of the iron is
another small magnet which, because it is
attracted to the material in the bit, holds a
contact shut. When the iron comes to the
required temperature, which is also the
Curie point of the bit, the attraction
ceases, opening the contact and cutting
off the heating current.

Before everyone rushes out to dispose
of their video recorders and floppy disk
drives, let’s take a closer look at the pro-
cess of demagnetization. A fully
magnetized tape, like any other magnetiz-
ed material, needs a certain minimum
field strength applied to its surface to im-
press or remove magnetism. This field
strength is known as the coercivity of the
material. Some materials are much harder
to magnetize (and demagnetize) than
others.

For audio cassettes a figure for coer-
civity of about 300 to 400 oersteds (24 to
32 thousand A/m) is common; video

tapes are usually somewhat higher. This
means that a magnetic field of that order
would be required to demagnetize a fully
magnetized (saturated) tape. Of course,
tapes are not recorded into saturation or
the signal would suffer distortion, so a
normally recorded tape would be com-
pletely erased by a lesser field than that of
the specified coercivity. Even so, it would
take a field of about 100 oersteds to do
any damage to a recording.

What sort of fields do we find around
domestic equipment? External fields de-
pend on the current flowing in the ap-
paratus and the number of turns if a
transformer, motor winding or other in-
ductive component is involved. It also
depends on the efficiency of the internal
magnetic path. For instance, a toroidal
transformer is more efficient in containing
the field through its core than an E-core
type. Thus there is very little field external
to a toroidal transformer. Equipment
shielding is another factor.

A power drill running under full load
has a surprisingly low external field; the
field at the casing has been measured at
about 10 oersteds. This is well below that
which could affect a magnetic tape.
House wiring and flexible power leads
also generate fields, but even when carry-
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ing a heavy current these are not great.
The reason is that a cable is reasonably
straight and amounts to only a single turn.
Further, both live and neutral are contain-
ed in the cable and this results in some
degree of cancellation.

Permanent magnets are common in
much equipment: loudspeakers, head-
phones, door catches, alarm switches, etc.
Some have fields of 1,000 oersteds or

more, and could certainly wipe a tape.

coming into direct contact.

One factor that saves the endangered
recordings is that magnetic fields are very
strongly dependent on distance; for a
single pole,the field falls off with the in-
verse square of the distance. However,
magnets come in opposite pairs, and the
field falls off even more quickly.

This has the consequence that the
casing around a video cassette, for exam-
ple, will be thick enough to protect it from
most small magnets. The situation is
somewhat different with a floppy disk,
which has a much thinner case; special
care is needed in the storage and handling
of these.

There are stories of radar installa-
tions causing erasures of magnetic recor-
dings. The 3M Company in the US con-
ducted some experiments to investigate
this. Reels of tape were placed in a
microwave oven and power applied until
the reels of tape began to melt and burn.
Those parts of the tape that were not
physically damaged were examined and
found to be unaffected. The tape had not
demagnetized.

A further experiment was tried using
radar. Reels of recorded tape were placed
directly in front of a radar dish having a
range of 250 miles. Two lots of tape were
used, one at 18 feet and the other at 16 in-
ches. These were scanned by the radar
beam for 16 minutes, then removed and
examined. There was no physical damage,
and the recorded level was the same as
before.
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Next, recorded tapes were exposed to
X-rays of a much higher level than those
used for parcel examination. Again, the
recordings were intact, with no loss of
signal level.

The metal detectors at most airports
do not generate a magnetic field, but
measure the disturbance of the earth’s
magnetic field; they pose no threat to
recordings. There are some detectors that
are active and generate a field, but they
are below 20 oersteds; in other instances,
a field of up to 100 oersteds may be
generated. The best answer to the metal
detector problem is to request a visual in-
spection of recorded tapes.

Could temperature go sufficiently
high to harm recordings? The Cure point
for iron oxide is 450 C, or 850 F; physical
damage to the tape would occur long
before demagnetization. However, the
Curie point for chromium dioxide is only
250 F, or 120 C; although this still seems
fairly high, the tape becomes more suscep-
tible to small magnetic fields as the Curie
point is approached. One possible effect
of heat is print-through from one layer to
the next, especially in the presence of a
stray magnetic field which in itself is not
strong enough to erase the tape.

To sum up, there is not much danger
to magnetic recordings in a domestic en-
vironment, provided that common sense
precautions are taken, such as keeping
recordings away from heat and direct con-
tact with magnets.

INTRODUCING:
THE NEW STANDARD
FOR IBM PC/XT
COMPATIBILITY
The ACS-1000 Super Computer

INTRODUCING:
THE NEW STANDARD
FOR IBM PC/XT
COMPATIBILITY
The ACS-1000 Super Computer

¢ | Megabyte On-Board Memory
e Built-in Disk Controller
- up to 4 Floppies
- SASI Hard Disk Interface
" @ 54 KB User Definable ROM
e Switchable: 4.77 or 8 MHZ
® Built-in Multifunction Board
- Parallel Printer Port
- 2 Serial Ports
- Time-of-day Clock

Seize Control of Your
Hardware Destiny

If you are using board level microcom-
puters you can have greater power, versatility
and reliability by using the ACS-1000 single
board SuperComputer.

The ACS-1000 is compatible with both
software and hardware designed for the IBM
PC/XT. It even has the same mounting holes
and the same power supply connections. The
difference is that the ACS-1000 offers a much
higher level of integration and costs less than
$600 when ordered in quantity.

Save your Expansion Slots for true ex-
pansion. Disk Controllers, I/O ports and ex-
tensive memory are already built-in, simplif-
ing production and freeing the 6 expansion
slots to take on specialized work of your pro-
cess control, CAD/ CAM or office automa-
tion applications. There’s even a special port
for a low cost piggyback modem.

See for yourself. We are offering a
system evaluation kit for $995.00. The 128K
system includes bios, documentation, and an
XT compatible power supply.

Special introductory offer on
peripherals and chips.

Shugart SA 455 Floppy Drives $185.00,
IBM Compatible cases $65.00, 130 Watt
Power Supplies $220.00, Keyboard
$200.00, Chips 64K $3.00, 256K $14.00.

To order call 604-888-2606 or write:
Soltech Industries Inc.
9274 - 194th Street
Surrey, B.C. V3T 4W2
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NG The Atfordable 16 BIT Alternative!

8088 XT COMPATIBLE

BASIC UNIT

SUPER 256K XT, $1 595

IBM is a registered frademark of International Business Machine Corp.

Includes: Onl?BOO

e 8088 XT compatible mother board with
64K (socketed to 256K)

One 360K DS/DD disk drive

FDD controlier card

Flip-top case

130W switching power supply with fan

Includes:

8088 XT compatible mother board with 256K
Two 360K DS/DD disk drives with controiler
e Colour graphic card

364K multifunction card (1 serial, 1 par-
rallef port, 1real time calendar clock, 0 RAM)
e Case, power supply and keyboard

SWITCHING
POWER SUPPLY

Ry C s

COLOUR GRAPHIC
CARD $159

MONOCHROME &
PRINTER CARD

XT COMPATIBLE MOTHER BOARD

8 Slots with sockets for 256K RAM
Assembled and fully socketed

(less IC's). ........ $165.00
e Completely assembled with
64K, no BIOS. .. . .. $324.00

¢ RAM Kit (9 X 4164) $35.00

$CALL L

FDD CONTROLLER
*105

MULTIFUNCTION
CARD (384K)

FLOPPY D.DRIVES, DS/DD

D SEone e MONITORS

H;\Rsl)hlgaéthl‘VE.s..‘ls[;s'WSAoo * Zenith 122A/123A $129.00

© NEC......... " .ses000 | * YJE.GreewAmber. $159% §

? TEAG o 899500 o YJE, Composite. .. $329" f
Controller. .......scall | ® YJE, RGBHIRE... $595* f .

1 Serial, 1 Parallel & Clock
Calendar Socketed for
384K RAM

w/o RAM. .$259.00
Cable $12.00

MAIL ORDER: Send cheque, money order
pius $5.00 min. for shipping & handling.
Visa/Mastercard accepted.
Ontario residents add 7% P.S.T.
*Prices subject to change without notice.

170 PLUS 1l

Serial, Parallel Printer Port

$CALL

DEALER DISCOUNT PRICE AVAILABLE

SUNIK DL,

578 Marlee Ave., Toronto, Ont. M6B 3J5
TELEX: 06-217736 SUNIX TOR

TEL: (416) 781-3263
in Dallas, U.S.A.: (214) 985-18472
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Project

Dual Tracking Power
Supply

A lab-quality power sup-
ply with one output
voltage tracking the

CURBEHT Limiving

other; it features 0-50 R o~ [/
volts and 2.5 amperes j
per output. : g ” %
By David Bedrosian

- 3
{ PRTARE tuwgy
TRACRING RATIG

A POWER supply is required in almost
every electronic circuit, whether it is a
small LED flasher or a high powered
amplifier; this makes a power supply one |
of the most useful pieces of test equip- % o

ment. To be able to fully test a circuit, the
supply must put out enough voltage and
current to properly run the circuit under

test; as well, the supply must remain stable + '————‘é R17 % RV

for all possible load conditions. To pro- u1B Y e W
tect the circuitry under test, the supply < | T
must have a continuously variable output
voltage down to zero volts, and must pro- AC
vide some form of current limiting. An | UT
added requirement when testing oR i

amplifiers which require dual polarity
supplies (both positive and negative
voltages with respect to ground) is that the
supply must be capable of generating a
negative voltage which tracks the positive
voltage. If, for example, the output
voltage is varied upward from 0 to plus 20
volts the negative supply must vary
downward from 0 to minus 20 volts.

The power supply described in this
article is a dual tracking supply capable of
producing up to plus and minus 50 volts at
an output current of up to 2.5A. The max-
imum current before limiting is adjustable AC —
between approximately 50mA and 2.5A as- R111/112 cuT-
for both the positive and negative out-
puts, using the two knobs on the front i
panel. The positive voltage is varied using u1018B VRS
a ten-turn potentiometer, and the 5 St B
negative voltage tracks the positive output
with a ratio adjustable between 0 and 100
percent. Two LEDs on the front panel in- R
dicate when the supply is operating in the
constant current mode, and two meters
accurately monitor the output voltages

and currents. Fig. I The block diagram of the power supply.
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Dual Tracking Power Supply

The project also contains the
necessary information to modify the ex-
isting circuit depending on the availability
of parts and the requirements of the
builder. The maximum output voltage
and current values can be changed accor-
ding to the transformers, transistors and
heatsinks available; the negative supply
can be made totally independent of the
positive supply, or it can be omitted
altogether.

Construction

The resistor values given in the Parts List
are appropriate if the power supply is go-
ing to have the same output voltage and
current as shown in this project, and if
XFRMR1 and XFRMR2 put out between
50 and 60VAC under no-load conditions,
and if the meters used to indicate voltage
and current both require 100uA for full
scale deflection. If the supply is going to
be modified, refer to Parts Selection and
Modification to determine the ap-

The interior of the power supply unit.

can actually save a considerable amount tor and emitter will be high in both direc-

propriate part values before beginning
construction.

The circuit board designs shown are
recommended to speed construction and
minimize wiring errors. It is also recom-
mended that resistors, diodes and tran-
sistors be tested before being soldered into
place; this may seem time-consuming, but

of time later if troubleshooting is re- tions.

quired. Diodes will have a very high
resistance in one direction and low in the
other; transistors should have a high
resistance between both the base and emit-
ter leads and the base and collector leads
in one direction, and a low resistance in
the other. The resistance between collec-

Construction begins with the main
circuit board. First solder in the three
jumpers and the IC sockets; the long
jumper should be insulated. Next install
all of the quarter and half watt resistors.
The capacitors and power resistors can
now be soldered in place; be sure to check

— N
COMPUTER anD WHY SPEND A FORTUNE ON A
“ 05 Cm‘ ELECTRONICS DIGITAL CAPACITANCE
MoP

METER?
new o

The MC100A comes completely assembl-
ed and calibrated and at $89.95 is an
outstanding value. The extensive range of
1 pF to 9,999 uF (no external meters re-
quired) and true hand held portable size
only 4% x 27" x 1%7") make the
MC100A an extremely practical and easy
to use instrument for the hobbyist techni-
cian or engineer.

CHECK THESE OTHER FEATURES
*Basic accuracy 1% (+ one count) on
o pF, nF ranges, 3% (+ one count) on uF
range. .

*Uses single 9V battery (not included).
*Decimal points light up when battery is
low or when capacitor is overrange.
*Full 4 digit high efficiency LED display
uses special circuitry to save on batteries.
*Constructed with a tough impact resis-
tant plastic case.

ONE YEAR PARTS &
LABOUR WARRANTY

ST

FREQUENCY COUNTER wooeL KEM-{02NS $19900

THE BEST! Cost Perrormance. 200MHz, 4 RANGE MEASURE.
30mVams HigH SENSITIVITY. HIGH QUALITY METAL CASE MOUNTED.
TiMe BASE ACCURACY |PPM.

Plus $5.00 tor shipping charge.

QPTION Plus provincial sales tax.
IGHz (I000MHz) PRE-SCALER ORDER. Pus Canada Post COD.

3OMVRMS. erecesscccens $99.00 tee when COD shipping required.

WE HAVE MOVED

DAETRON ’
935 THE QUEENSWAY
$89.95
TORONTO ONTARIO M8Z 5Y9
(416) 255-9701 o

DEALER ENQUIRIES INVITED

PLEASE SEND ME

(Quantity) MC100A(s) @ $89.95 b
Ontario residents add 7% PST $ —
Postage — §1.85 (per instrument) (C.0.0. orders add $1.59) $__
879 E. HAST'NGS, VAN - BC —_ IENCLOSE CHEQUE — MONEY ORDER _ BILL MY VISA TOTALS.
. VISA CARD NO.
EXPIRY DATE SIGNATURE

Immediate shipping on orders with money orders, VISA or certified cheque.
Personal cheques please allow 2 10 3 weeks for clearance.

KAIENTAI ELECTRONICS MERCHANTS LTD

NAME
MAIL TO: P.0.BOX 69126 STATION ‘K’ ADDRESS
VANCOUVER, B.C., CANADA V5K4W4 cITY PROV. POSTAL CODE
PHONE: (604) 25|~ 1514 MAIL TO DAETRON 935 THE QUEENSWAY BOX 641 TORONTO ONTARIO M8Z 5Y9
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Fig. 2 The schematic of the power supply

the orientation of the electrolytic
capacitors, as a reversal can cause serious
circuit damage when power is applied.
The SW resistors should not have to
dissipate more than one or two watts, and
can therefore be mounted directly on the
PCB. The seven trimpots are next
soldered onto the board; provision has
been made for both the upright and the
flat types. If 25-turn upright trimpots are
available (Bourns series 3299W) they can
be used to allow for finer adjustment. The
bridge rectifiers, diodes, and transistors
can now be soldered into place. Note that
the two bridges are oriented differently;
look for the plus signs on the circuit board

overlay to ensure correct insertion. Be
sure to differentiate between zener diodes
and the rectifiers. Before soldering in Q1
and Q101, attach a small heatsink to each
device; silicone grease is not necessary and
the heatsinks need not be insulated from
the collectors as long as they don’t touch
any other metallic object (each heatsink is
at the full input voltage of 75V, so
beware). The op amps (Ul, U101, and
U104) should not be inserted yet;
however, the voltage regulators (U2,
U102, U3, and U103) can be soldered in
place without heatsinks. This completes
the assembly of the main circuit board.
The small circuit board should be

completed next. This board may need to
be modified if different sized capacitors
are used for Cl1, C2, CI101 and C102;
otherwise assembly should be straightfor-
ward. After completing both boards, they
should be thoroughly inspected for poor
solder joints or bridges.

Construction now begins on the
cabinet; the following description assumes
the recommended Hammond cabinet is
being used. Start with the back panel; drill
holes for the fuseholder, the power cord
(or connector), and the heatsinks. Tem-
porarily mount the heatsinks and mark on
the back panel where the power tran-
sistors will come through. The four power

o /\
* 3
75V
=
o«
!
[
0
= ® c2
+ 75V
°

K ® cioz ] o ci01

=N

+ /ﬁ ™

N

BR101

XFRMR 101

110 VAC

XFRMR 1

Fig. 3 Component location for the small printed circuit.
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Dual Tracking Power Supply

transistors should then be mounted; each
transistor should then be isolated from the
heatsink using a mica insulator with
silicone grease on both sides. If transistor
sockets are not used, the bolts holding the
transistor must be insulated with a plastic
sleeve and shoulder washer. The heatsinks
can now be permanently fastened to the
case, and the power transistors should be
tested with an ohmmeter for possible
shorts to the heatsink or cabinet.

The main power transformers, the
large bridge rectifiers, and the small cir-
cuit board should be bolted to the bottom
of the cabinet and wired with at least 18
gauge wire. The power cord ground lead
should be attached directly to the cabinet
with a ground lug between a bolt and the
cabinet. The bridge rectifiers should be
mounted directly on the cabinet, which
will act as a heatsink; silicone greaseis not
required. Do not wire in the power switch
yet; instead run two wires to the front
cabinet of sufficient length to reach the
power switch. The three wires to the main
circuit board should not be soldered in
place yet. The wiring in this section is
critical, so be sure that all wires are
mechanically sturdy and connected to the
proper location,

The front panel can now be drilled
and all parts should be mounted. Only the
power switch should be wired at this time
to allow for testing of the main power
supply. With a 3A slo-blo fuse installed,
apply power to the supply and measure
the voltage at the output of the small cir-
cuit board (the voltmeter leads can be clip-
ped across R1 and R101). If no voltage is
present or it is very low, measure the AC
voltage to the input of each bridge; they

The rear panel, showing the transistor and emitter resistor mounting.

should have about 55VAC each to their
inputs, depending on which transformer is
used. If there’s a problem, check the wir-
ing and fuse.

With approximately plus and minus
75VDC at the output of the small board,
the power supplies on the main board can
be tested. Mount XFRMR2 and
XFRMRI102 in the cabinet and wire their
primary windings to the switched 115VAC
connected to XFRMR1 and XFRMR 101.
Temporarily connect the secondary win-
dings to the main circuit board and run
three wires from the small circuit board to
the main board for 0, plus 75, and minus
75V. Apply power to the circuit and
measure the voltages at Ul, U101, and
U104. The voltage at pin 4 of Ul with
respect to the positive output (clip onto
the outside end of R11 or R12) should
read 12V plus or minus 0.5V, the voltage

at pin 11 should read -12V plus or minus
0.5V, and the voltage at pin 5 should be
6.2V. The voltage at pin 4 of U101 with
respect to the negative output should be
(clip onto the outside end of R111 or
R112) should read 12V, the voltage at pin
11 should be -12V, and the voltage at pin
10 should be -6.2V. Pin 7 of U104 should
be at about 4V with respect to ground
(clip onto the inside lead of R1 or R101)
and pin 4 should be at -55V, again with
respect to ground.

The main board should be removed
from the cabinet and the ICs inserted.
Suitable length wires should be soldered
to the main circuit board for connection
later to all of the front panel parts, the
power transistors, the small circuit board,
and the low voltage transformers. The
wires to the power transistors, the small
circuit board, and the output binding
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Fig. 4 The wiring points for the main printed circuit.
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Fig. 5 The component location for the large printed circuit.

posts should be 18 gauge or larger; all
other wires can be a lighter gauge. The
main circuit board can now be fastened to
the cabinet and the wiring can be com-
pleted. The chassis ground binding post is
wired directly to the cabinet using a
ground lug. The OR2 SW resistors (R2,
R3, R102, and R103) can be attached
directly to the emitter terminals of Q2,
Q3, Q102, and Q103. The voltage control
pot, R21, and the tracking ratio pot,
R137, should both be wired so that
clockwise rotation gives maximum
resistance.

The final step in constructing the
power supply is to replace the voltmeter
and ammeter scales with the ones shown;
these scales should work well for most
2.5” meters.

Testing and Adjustments

Before turning the supply on, check that
both M1 and M2 are zeroed, and then
connect an external voltmeter between the
positive and the ground binding posts.
Switch on the power supply and turn the
voltage control pot clockwise; the output
voltage should increase. Set the output
voltage to exactly 25V and adjust R29 un-
til M2 reads 25V; be sure SW2 is in the
+ 50V position when making this adjust-
ment. Turn the output voltage up to 50V
and see that M2 also shows 50V. If the
output voltage will not go up to 50V, ad-
just R20 until it does; this trimpot should
be set to give an output voltage about | or
2 volts above 50V with the voltage control
pot fully clockwise. Turn the voltage back
down to 25V and connect the external
voltmeter to display the negative output
voltage; also switch SW2 to the -50V posi-
tion. Turn the tracking pot clockwise; the
output voltage should become more
negative. With the tracking pot set fully
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clockwise, adjust R136 until the output
voltage is exactly 25 percent (100 per cent
tracking). Turn the positive output up to
50V and check that the negative voltage
goes down to -50V; if the output will not
go this low, the negative supply to U104 is
not negative enough and D114 must be
changed; refer to the Part Selection sec-
tion. The tracking ratios can be adjusted
to 25, 50, 75, and 100 percent and ap-
propriate markings added to the front
panel.

To set the current limiting, adjust the
positive output to about 2V and connect a
ammeter between the positive output
binding post and the ground binding post;
be sure the ammeter is set to a current
range greater than 2.5A. The positive out-
put current limiting LED should be on.
Turn the positive current limiting pot
clockwise; the current should increase; set
the pot at 1/2 rotation and adjust R16 un-
til the output current is approximately
1.3A. Also adjust R8 until M1 reads the
same value as the ammeter (SW1 must be
in the + 50V position). Turn the current
limiting pot fully clockwise and adjust
R16 for a current output of 2.5A. The
same procedure should be followed for
the negative supply, adjusting R116 for a
maximum output current of -2.5A and
adjusting R108 so that M1 displays the
correct current. Lines can be added to the
front panel for both current control pots
to indicate plus and minus 1, 2, and 2.5
amperes. This completes the testing and
adjustment of the power supply.

Troubleshooting

If the op amp supply voltages or the
reference voltages are not present, refer to
Table 1 for assistance in locating the pro-
blem. If all of the required voltages are
present but the supply does not function

properly, use the schematic and carefully
measure the voltages around the circuit.
The voltage between the inverting and
non-inverting terminals of each op amp
should be OV within a few millivolts unless
the output of the amp is saturated to + 12
or -12V. The output voltages of U1C and
U101C should be equal to the collector
voltages of Q4 and Q104 respectively. The
output voltages of UIA and UIOIA
should be within 1 or 2 volts of the
positive and negative outputs respectively
when the supply is operating in the cons-
tant voltage mode. The outputs of UIB
and UI01B should be approximately
equal to the respective output voltages
when operating in the constant current
mode. The voltage across R21 should be
the same as the positive output voltage,
and the output of U104 should be the
negative of this voltage. The base voltages
of Q2 and Q102 should be within 1 volt of
the respective output voltages.

Part Selection and Modification
If some of the recommended parts are not
available, or if the supply does not fulfill
the requirements of the builder, the ex-
isting circuit can be modified quite easily.

The most expensive components are
the transformers and are the most likely to
be substituted; the transformers selected,
however, will greatly affect the available
output voltage and current. Choose a
transformer that has an AC output cur-
rent approximately 1.5 times the required
DC output current, and an AC voltage
several volts above the required DC out-
put voltage. Operating a transformer
above its maximum rating for long
periods of time will cause the transformer
to overheat, and is not recommended.

The selection of the power transistors
and the heatsinks should be based on the
output rating of the supply. The MJ15003
and MJ15004 transistors used will work
well for most configurations with currents
up to 10A and voltages up to 100V;
however, as the current and voltage
ratings are increased, the size of the heat-
sinks must be increased. The maximum
power dissipated by each pair of tran-
sistors is equal to the product of the max-
imum output current and the collector
voltage. For this supply, the maximum
power dissipation is about 200W (75V x
2.5A) for each pair of power transistors.
If the temperature rise is to be kept to 100
degrees C, the heatsinks must have an ef-
ficiency of 0.5W/deg C in free air convec-
tion; alternatively, smaller heatsinks could
be used with a cooling fan. Instead of the
MJ15000 series transistors, a pair of
2N3055s and a pait of MJ2955s can be us-
ed for Q2, Q3, Q102, and Q103 respec-
tively if the input voltage to these tran-
sistors is kept below 50V.

If the power supply’s voltage or cur-
rent ratings are changed, the formulas
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Dual Tracking Power Supply

RHOW IT WORKS,

It’s best to refer to the block diagram. The
AC input is converted to plus and minus
75V by the bridge rectifiers and the filter
capacitors, and applied to the collectors of
Qs+ 1 and Qs —. Ignoring the negative sup-
ply, the base of Qs + is driven by Ula if the
supply is operating in the constant voltage
mode, or Ulb if it is in the constant current
mode. Vref sets up a constant current
through RI and R17 and through RV and
R21; the current through R21 produces a
voltage directly proportional to the
resistance of R21. Ula attempts to keep this
voltage and Vref equal by generating an er-
ror signal proportional to the difference
between the voltages. If the load resistance
decreases and the output voltage drops,
Ula increases the conductance of Qs+,
causing the output voltage to return to its
previous level. Similarly, an increase in out-
put voltage causes Ula to reduce the drive
to the base of Qs+ . The output regulation
is very good because the high gain of Ula
produces a large error signal for even very
small input voltage differences.

Op amp Ulb compares the voltage at
the wiper of R17 to the voltage across
R17/R12, the latter voltage being propor-
tional to the output current. if the output
current increases past a certain point, the
output of Ulb goes negative and reduces
the drive to Qs+, reducing the output cur-
rent. The OR circuit selects the lower of the
two output voltages from Ula and Ulb to
drive the base of Qs+ . This causes the sup-
ply to operate in the constant voltage mode
until the output current exceeds the value
set by R17, at which time Ulb will take over
and switch the supply to constant current.

To provide the negative supply with
tracking, the positive supply voltage is in-
verted by U104 and applied to Ul0la. The
gain of U104 can be varied between 0 and
-1 by adjusting R137, thus giving a tracking
range of 0 to 100 percent. The output of
Ul0lais an error signal which tries to main-
tain a constant voltage, The current limiting
operates in the same way as the positive
supply, except that the OR circuit now
selects the higher of the output voltages
from Ul0la and U101b.

The operation of the negative half is
much the same as the positive. Referring to
the schematic, Q2 and Q3 are the pass tran-
sistors and Q1 is the driver; resistors R2and
R3 help compensate for differences bet-
ween transistors. The base current for Q1
comes from the OR circuit, D2, D3, and
R6; this circuit selects either Ula or Ulb as
controller, depending on which has the
lower output voltage. The high gain of the
op amps ensures a sudden transition; the
drive current actually comes from Ré6.

The reference voltage is provided by
D6 and constant current source Q4, which
is biased by D7-D10 and R22. C8 provides
a soft start when the supply is switched on.
The reference voltage is buffered by Ulc.

The reference voltage generates a cons-
tant current through R21; the developed
voltage is compared to the output and any
difference controls Ula. R20 allows adjust-
ment of the current through R21 and C5

stabilizes the voltage; C4 provides extra
compensation against oscillation.

The voltage at the non-inverting input
of Ulb is taken from the wiper of R17;
when the voltage across resistors R11/R12
exceeds the voltage set by R17, the output
of Ulb will drop from 12V to a voltage
which will maintain the current at the
limiting value.

The plus and minus 12V for the bias
circuitry is provided by XFRMR2, U2 and
U3. This voltage is referenced to the
positive output because the outputs from
the op amps must swing around the power
supply output voltage. C13 prevents oscilla-

tion, and C12 and R30 are included to pre-
vent the supply from putting out its full
voltage when first switched on. The
negative supply requires that the positive
12V come on first, so C112 and R130 are
added to the negative regulator.

C9 and CI109 improve the overall
stability of the power supply. D11 and
D111 protect the supply from an accidental
connection of another power supply wth
the opposite polarity. D1 and D101 protect
the supply if it is turned off with another
power supply of the same polarity still con-
nected.

40

Fig. 6 The main printed circuit.
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The front panel, showing the meter and control wiring.

given in Table 2 can be used to calculate
the new resistor values. This table also in-
cludes the formula to calculate new series
resistors for the meters if the recommend-
ed ones are not used. In the table, Vmax
and Imax are the maximum output
voltage and current of the supply, respec-
tively. Imeter is the current required for
the full-scale~deflection of the ap-
propriate meter.

A change in the output voltage also
requires a change in the zener diodes D113
and D114, Choose two IW zeners that
sum to approximately 5V more than the
maximum output voltage. Note that the
MC1436 has a maximum supply voltage
of 60V. R133 must also be changed in
order that each zener diode dissipates
about 200mW.

i@u -
Leg
Munvey

2

r" c_ﬂOﬂP

3,
q,"""“
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R133 = 4 x Vz x (Vsupply - Vz)

where Vsupply is the magnitude of the
negative input voltage from C101 and
C102, and Vz is the sum of the zener diode
voltages of D113 and D114.

The voltage reference diodes D6 and
D106 are temperature compensated zener
diodes; however, ordinary 6.2V (1N4735)
zener diodes can be used with some loss of
temperature stability. The current
through these diodes should be increased
by decreasing R22 and R122 to 75R.

If the negative supply is to be fully in-
dependent of the positive supply, U104
and its associated circuitry can be replaced
with a duplicate of R19, R20, R21 and C5
off pin 8 of U101. If the negative supply is
not required, all the 100-series parts can
be deleted.

The 10-turn potentiometer (R21) can
be replaced with one or two single-turn
pots; if two pots are used, one should
have a value of 50k for coarse voltage ad-
justment, and the other in series should be
1k for fine adjustment.

There are many other options
available to the user, such as providing
terminals for remote sensing when long
leads are used, or replacing XFRMRI1 and
XFRMRI101 with one larger transformer;
however, these are left to the ambitious
builder.

Use

Using the power supply is very easy; the
maximum output currents are set on the
current limiting pots (this can be done by
shorting the output of the supply and ad-
justing the current limiting pot until the
desired current is reached). If there is a
problem with either load, assuming both
positive and negative supplies are being
used, the current limiting circuit will over-
ride the voltage control pot and keep the
current constant. As the output voltage is
increased, the output current also in-
creases until the limiting current is reach-
ed. At this point the output voltage will
not go any higher because the current
would not remain constant. If the
resistance of the load decreases, the out-
put voltage will also decrease to keep the
output current constant. With a short cir-
cuit, the output voltageis zero.

When the positive supply is current
limiting, the negative supply will be
[imited to the output voitage of the
positive supply regardless of the operating
mode of the negative supply (the negative
supply voltage can go below this voltage,
of course). In other words, the magnitude
of the negative supply can never exceed
the magnitude of the positive supply.

+

Fig. 7 The small printed circuit for the capacitors.
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Dual Tracking Power Supply

mmPARTS LIST oy

Resistors (All resistors 1/4W unless other-
wise noted)

RIGRIOL & woiicv atas o nn ' isrdiadn o 10K 1W
R2, R102, R3, R103, R11, R111,
RI2ZLRII2 ..o i OR2 5W
RAGRT047::5 3555 il cants Raae s 47R
RS R O e e e e v, 2K75W
R6, R106". -icioms inasiimmamiits mhove dageigecs 2K7
RT 5 R 07 s ot oo paes s ik s 680R
R8,RIO8.................... 5K trimpot
R9, R109, R13,R113,R134 ........... 1K
R10, R110, R14, R114, R26
RI26,RI35. .. ... ... il 10K
RIS R LS e et S At e e 10K
R16, R116x % & vveion iy orie e 50K trimpot
RI7,RII7 ..o oo 1K pot
RIS R LB oo e - S hinmsaio 10R
R S e e e s 4K7
R20 ........ .. ... 5k trimpot
R L S e et o e 50K ten turn pot
Bourns # 3540S-1-503
R22,RI22. ... 270R
R23 IR 2 e e e et S AR R AP 2K2
R24,R124,R25,R125 .............. 47K
R27,RI127 ... .. ... ..... 470R 0.5W
R S e S et e e e 270K
R 500K trimpot
RO R 3 O e et ety 1K 0.5W
RN it 73ty it o s 200R 0.5W
RIS e vy e i B IS 3K3 5w
S s o e ey 4K30.5W

R136! 5o ore it veiin Sniatohe e thone SO0K trimpot
e 7 O 50K pot
Capacitors

C1,C101, C2,CI02 ... . oo 2200u 100V
C3,Cl03,C4,CI104 .. .............. 470p
S R N e e 470n
C6), C1064: - uinyic wimisc pommnonalnrsmsirmies 100n
Gl G0 e i R et e bt 1u2s5V
C8,CIO8 .........ccviii. 47u25V
CO N 109 e st it n ey rens 100u 100V
Clo, C110, Cl11, Cl11,

CI12,Cl12 .. .ot 1904 25V
G ] e s i e Ty 4u7 tant.
Transistors

L0 e S T e TIP31C
(@) () R e e e O S LS TIP32C
Q2,Q3 . MJ15003
Q102, QL0355 syt n s e MIJ15004
Q45 Q105 Gl ol s s el 2N3906
Q5,QI04 ... ... 2N3904
Diodes

DI1,DI01, D11, D111 . ........... 1N4004
D2 - DS, D102 - D105,
D7-D10,DI107-DI110 ............ 1N914
D6,DI06. ... .. IN821A
) D) b e e e e et IN4731(4.3V IW)
1) B e S vy IN4757 (51V 1W)
D L 1N4731 (4.3V 1W)

Integrated Circuits

W TTON et emmenerone imavirs s estiarg LM324
W25 U102 i v s ssg oimeate i 52 LM7812
LD U 0 e o LM7912
UL04 . < coie s oyt s sy simearsrisne e MC1436
Miscellaneous
BRI,BRIOL......... KBPC602 (6A 200V)
BR2,BRIO2........... WO2M (1A 200V)
XFMRI, XFMRI101 ......... 50V @ 3-4A
Hammond # 167-P50

XFMR2, XFMRI102 ...... 20VCT @ 0.3A
Hammond # 166-F20

LEDI, LEDIOI1 .. .green panel mount LED

EED 2 e e red panel mount LED
MI,M2.......... 100uA 2.5’ panel meter
SWI G SW2Hcr s vvses ot itire DPDT switch
S S s e SPST switch
Cabinet ............. Hammond # 1426Q
4 binding posts

4 knobs

2 small TO-220 heatsinks
2 large TO-3 heatsinks

2 14 pin IC sockets

1 8 pin IC socket

4 TO-3 transistor sockets
1 panel mount fuse holder
1 5A slo-blow fuse

continued from page 17

For Your Information

F&A8 30 FF 9F 173

3TA QUTFORT

FFFA 80 F8 88 216 ADR RESTART ,RESTART ,RESTART
FFFD F8 88 F3
1314 217 END

F8AB C? FF 1?9 CMP H$FF WQUIT TF BYTE 13 $FF
F8AD DA F3 180 BNE OPTEST

F8AF 46 181 RT3

Fage 182 ix¥x¥% (OMMAND TABLE CTRBLE’

F3Bo 183

F3B& 184 {SUBROUTINE INDICATED WILL BE EXECUTED WHEN CORRESPONDING
F8Bd 185 ;COMMAND BYTE 1S RECEIVED:

Fagg 186 1(NOTE: ALL COMMAND BYTES MUST BE EVEN!

Fese 187 ¢

F2B8 FF E2 188 CTABLE DBY EXEC-1 a9

F8B2 F8 &9 139 DBY RRAM- ! 1302

F2B4 F8 8F 198 DBY SRIGT-1 $04

F8BS F8 Al 191 DBY OPTEST-1 1$05

FgBs 192

F8B3 193

F3B3 194 (%k%X¥ SUBROUTINE “EXEC’

F3B8 195 3

F&Bg 194 iMAPS RAM ADDRESS SPACE TO $F384-$FFFF AND PERFORMS
Fgag 197 (INDIRECT JUMP TO ($FFFC) [.E. HARDWARE RESET WECTQOR
F3B8 1?8 ;LOCS. $OFF7-9 QVERWRITTEN IN RAM

F3Bg 192 3

FFE3 200 ORG $FFE3

FFE3 201 08J $0FE3

FFE3 A% &C 202 EXEC LDA #$sC 10P~CODE FOR “JMP (SFFFD»
FFES 8D F? DF 283 STA $DFF? :TO END OF RAM AT $DFF7
FFEB A% FC 204 LDA #$FC

FFEA 8D F8 DF 285 STA $DFF8

FFED A? FF eé LDA #SFF

FFEF 8D F? DF 287 STA $DFF?

FFF2 A% 88 208 LDA #$30 iCLEAR MODE BIT THERERY
FFF4 8D FF 8F 2089 STA TXPORT sMAPPING 2K RAM

FFF? 218 INTO $FB@@-$FFFF, AND DISABLING ROM

FFF? 211 AT THIS POINT ROM IS DISABLED AND INDIRECT JUMP IN RaM
FFF? 212 WILL BE EXECUTED

FFFA 213 ORG $FFFA

FFFA 214 0BJ $8FFA

FFFA 215 :SET Nefl (RESET & [RQ VECTORS TQ 'RESTART”

DARK ROOM TIMER ROM

0000: 3E
0010: OE
0020: 3C
0030: 03
0040: FE
0050: 50
0060: 00
0070: C3
0080: OF
0090: 00
00A0: 18
00BO: CB
00C0: 20
00D0: 3E
00EQ: 7B
00F0: DB
0100: 7E
0110: D3
0120: 7D

CF

D3
79

03
E6

3E 80 D3 03 3E CF D3 02 3E OF D3 02
OF 59 57 CB 3A CB 3A CB 3A CB 3A 06
00 DD 21 21 00 DB 00 E6 OF FE OF 20
DD 21 7A 00 3E 60 D3 00 DB 00 E6 OF
FE 07 CA DO 00 F6 60 08 C3 FA 00 3E

Probotics,

Toronto’s personal
robot user’s association, will hold
its first robot contest in the after-
noon of Saturday, October 26,
1985. The contest will be open to
robots wbich will have been
designed and built by members of
the club, and prizes will be award-
ed in each of two categories. The
first category is for robots that can
learn their way through a maze;
the robot making a second pass in
the shortest time wins. The second
is for speech-recognition systems.

prior to the contest.

Arlene Crescent,
Ontario M1P 3L9.

Robots are required to be able to

tell left from right when one of the
words is spoken, which is more
than some people can do. Robots
must be home-built; anyone who
feels that their robot has too little
design and too many commercial
parts should contact Probotics
A third
category, that of robots which
must negotiate the Don Valley
Parkway at rush hour, has been
eliminated. Write to Probotics, 38
Scarborough,
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| PrOdUCt Mal‘t Where Buyers Find Sellers

DIGITAL Organ and Drum Kits from
$475.00, Demo LP $8.00 (Plus $2.00 P/R),
Professional 4 to 16 channel Mixer Kit
from $675.00. Free Infromation from
SELTRON INSTRUMENTS, 35 South-
bridge St., Leamington, Ont. N8H 4N4.

“DISK Drives aligned and repaired, all
makes. Most home and personal com-
puters repaired. Reasonable rates. Fast
turnaround. Call evenings: FM COM-
PUTERS, Toronto 281-2151.”

FOR $10 per kit $2 handling, receive free
flyer and any of the following. #1: 1000
asst’d pcs, choke — capacitor — resistor
— transistor — hardware — etc.
Capacitor specials: #2: 200 asst’d ceramic
— #3: 100 asst’d silver mica — #4: 100
asst’d mylar — #5: 50 asst’d tantalum —
#6: 50 asst’d electrolytic — #7: 50 asst’d
feed-through — #8: 50 asst’d metallic
silver mica (Elmenco) #9: 25 asst’d
variable. All new material. Unconditional
guarantee. Repco Module for portable
radio available at special price. SURPLUS
ELECTRO QUEBEC, 2264 Montee Gagnon,
Blainvilie, Quebec J7E 4H5,

CONSTRUCT your own Satellite TV Anten-
na for under $100.00. Easy to follow plans
$24.95 or send $2.00 for information,
refundabie on purchase. To: SOTHIS
SATELLITE SYSTEMS, Box 6637. Station
“A”, Saint John, N.B. E2L 4S1.

SAVE your Computer or Stereo from the
most common cause of failure. Top quality
power bar $45.00 or wool mounted $35.00.
Both have 6 outlets with built in serge pro-
tection. A must for all computers or expen-
sive stereos. APPLIED COMPUTING, P.O.
Box 1566, Peterborough, Ontario K9J 7H7.
For information on other products send
S.A.E.

VARAH’S, Edmonton, Alta.,
1-800-661-7223 437-2755, Electronics for
Industry. We have it all... Motorola, T,
RCA, Zilog, Hammond... and many
more!

NOTCH Filters, Jerrold SB3 compatible,
Hamtin MLD 1200 compatible. $15.00 each
plan, all 3 for $30.00 (Postal money orders
only) G.C. INDUSTRIES P.O. Box 4958,
St-Laurent Station, Montreal (Quebec)
H4L 42Z6.

AUDIO KITS: (1) The Brute 300W AMP.P.C.
Board $9.50, Semiconductors Package
$40.00, Resistors Package $7.00 (2) Hafler
100W MOSFET AMP.: P.C. Board $6.50,
Semiconductors Package $59.50 (3) E.T.l.
150W MOSFET AMP.: Semiconductors
Package $59.50. SUNIX INC. 578 Mariee
Ave., Toronto, Ontario M6B 3J5 (416)
781-3263.

CERESIST, the guaranteed line of dry
transfers for direct etching of PCBs (also
for layouts on mylar film etc.) comes in
over 65 patterns, inciuding 1:1 and Sym-
bols too. 1-of-akind and assortment
packages available. Send stamp for free
catalog w/sample, or $3 for our SP-6 Hob-
by Pak with 100s of symbols. Mailing ad-
dress only: CERES, 866 Bloor St. W,
Toronto, M6G 1M5.

ZX81, 2068 Disk Drive Controiler Card. Use
Shugart SA 455 or Comaptible drive. 160
KB per disk, 2K DOS on EPROM $119.95.
LARKEN ELECTRONICS, RR #2 Navan,
Ontario K4B 1H9.

TECHNICAL BOOKS. Metalworking,
woodworking, electronics, plans, science.
Large cataiogue $1.00. ERIC KEATS &
COMPANY, P.O. Box 796, Station A, Scar-
borough, Ontario, M1K 5C8.

EXCITING scientific and electronic plans
and kits you can build. Long range FM
Micro Transmitter Kit only $29.95. Plus
many more facinating devices. Catalogue
$2.00. Mail order only. Send cheque or

money order to DUKER ENTERPRISES
8307-160 Street, Edmonton, Alberta
T5R 2H2.

MPF Il Apple lle Compatible $1395.00 64h
Slim Drive, Z80, Printer Card, 80 Columns
Amber or Green Monitor, Shipping $10.00.
Send SASS for catalog. RAITRONIC’S,
6650 Ross St., Vancouver, B.C. V5X 4B2.

BRIDGE Game Software. 1to 4 players. ..
$39.95, 1BM colour and Monochrome, Ap-
ple, Adam, TI99/4A/16K TRS80-1/3/4/CoCo/
CoCo2, Commodore 64/C16/+ 4/VIC-20.
ALLAN’S MICROCOMPUTING, Box 313,
Azilda, Ontario, POM 1B0, (705) 983-4341.

TS2068 OWNERS. We now carry a large
selection of excellent software for the un-
modified TS2068. Write for brochure to: E.
MCGHEE, suite 557-21 10405 Jasper
Avenue Edmonton, Alberta.
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HOBBY ELECTRONICS

E N ¢

THE PSION ORGANISER Pocket Com-
puter with 8K Datapak & Utility Pack for
math functions $199.95. T/S1,000 Com-
puter includes 16K RAM Best Reasonable
Offer? Quantities are limited. Also
available Reconton Computer Accesso-
ries, Movit Robot Kits, ILP, & Edukit. Used
AM-FM car radios $20.00 Quantities are
limited. For more information write to

AJ.K. HOBBY ELECTRONICS R.R.#1
Joyceville, Ont. KOH 1Y0. 1

DO SMALL ADS
ATTRACT ATTENTION?
WELL, THIS ONE DID!

PRODUCT MART

Insertions Contact:
Alison LeBrocq
or use Order Form
on next page

Moorshead Publications
Suite 601, 25 Overlea Blvd.

~ Toronto, Ontario M4H 1B1
Telephone (416) 423-3262
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Pfﬂd“ﬂt Mart Where Buyers Find Sellers

Computers In
sSmall Business

Small companies across Canada are
hungry for knowledge about the
microcomputer revolution. Many of
them believe that they alone are ig-
norant about what is going on and
what equipment is available.

This Special publication is ad-
dressed exclusively to this market.
The articles comprise reprints of the
very best material already published
in Computing Now! magazine
together with several specially com-
missioned features to form a well
balanced publication. We believe this
Special is of real use to the hundreds
of thousands of small companies on
the verge of buying a microcomputer.

First Published
March 1984

$3.95 plus $1.00 postage and
handling For a copy call
(416) 423-3262 or write:

Moorshead Publications
25 overiea Boulevard,
Suite 601,

Toronto, ontaro, M4H 1B1

CANADIANS; Smashing values; Surplus,
closeouts, buyouts; Video, Computer,
Cabte TV, Telephone, Scanners, Radar
Detectors, Wireless Microphones, Parts &
Accessories, 60 miies from Montreal. Set of
catalogs $2.00 ETCO, Box 777, Champlain,
N.Y. 12919.

J&J ELECTRONICS Ltd., Box 1437E, Win-
nipeg, Manitoba R3C 2Z4. Surplus and
Semiconductor Specialists. Do you get
our bargain flyer? Send $1.00 to receive
the current literature and specials and to
be placed on the mailing list for future
publications.

Classification:

Product Mart

CLASSIFIED ADVERTISING FORM

Rates: The basic one time insertion rate is $1.50 per word (Minimum 25 words). The rate of
$3.50 per word allows your advertisement to run in all four publications. (Software
Now!, Computing Now!, Electronics Today, and Computers in Education). Headings,
logos and reverse advertisements are available for an additional $30.00.

Special discount rates are available for multiple insertions. They are as follows:

25% for 12 consecutive insertions
15% for 6 consecutive insertions
10% for 3 consecutive insertions

These rates apply only to the prepayment of the entire sum.
Send a cheque (deduct applicable discounts) along with this order form.

Copy:

1 2 3 4 5
PSR s § ]
& 7 8 9 10

1 T e 14 T
I | o

16 17 18 19 20

n o s 24 25

% R A 28 29 30

E 2 33 34 35 -

3 Ty 38 39 - 4 T
a2 43 44 45 R
46, 47 48 4 50 |
Name —
Address

Postal Code

Phone:

Signature.

0 Mastercard {1 Visa [ American Express [0 Card Number:

Expiry Date:

— T
VISA MasterCard I AMERICAN]
—— o

Please contact: Moorshead Publications
25 Overlea Boulevard, Suite 601, Toronto, Ontario M4H 1B1

(416) 423-3262
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FET Grid-Dip Oscillator
G.C. Mellor

Circuit Ideas|

This relatively up-to-date version of the popular triode tube
grid-dip oscillator can be constructed very inexpensively by
replacing the RF triode by a FET such as the 2N3819 or
preferably, the MPF106 in the Hartley circuit. Although the
physics of a triode and a FET are obviously different, they seem
to operate in a similar way.

A non-mathematical explanation of the oscillation assumes
an alternating RF potential on the source of Q1 which, due to the
autotransformer action of L1, gets amplified without any phase
change (making up for circuit losses). This voltage is fed to the
gate of Q1. Since we are using it in the source follower mode, FET
action maintains the amplitude of the alternating RF we first
assumed. The tank circuit, L1 and C1, will provide the initial RF
we require for this explanation on power~up.

The GDO must be calibrated and this can be done in one of
two ways:

i) Listen for the GDO frequency on a good communications
receiver and, using spot frequencies, calibrate the CI scale.

ii) Measure the GDO frequency with a meter using a high im-
pedance probe on the source of Ql.

Using the GDO is simple; the appropriate coil for L1 is plugged in
and the GDO is switched on. L1 (which is mounted on a 3 pin
DIN plug external to the circuit) is brought in the vicinity of the
tuned circuit under test (TCUT). CI is adjusted for a local
minimum in the meter reading and the frequency read off the
scale. This dip in the reading occurs because some of the RF feed-
back in the GDO is absorbed by the TCUT, consequently making
the natural potential on the gate of Q1 less negative. It should be
noted that loose coupling to the TCUT is essential to avoid the
GDO frequency being ‘‘pulled’’ away from the value indicated on
the scale. A dip can also occur when the GDO frequency is an in-
tegral sub-multiple of the TCUT frequency. However, practice in
using the GDO will soon remedy this.

Coil Frequency Number Tap Wire Number of Coil
Range Of Gauge Turns Per Diameter
(MHZz) Turns (SWG) Inch

A 1.6-3.5 139 32 36ENA Close Wound 3!
B  3.45.7.8 40 12 36ENA Close Wound B
C 7.6-17.5 40 14 24Tinned 32 !
D 17.2-40 15 5 20Tinned 16 L
E 37-85 4 1% 20Tinned 16 Y
F 78-160 See Diagram
.
) T L1 DETAILS FOR 78 160 MC/S
38 ES ~)
v i ; 14 SWG TINNED
— COPPER WIRE N BenD
316"
&
OE E;:»@ 2" (INCLUDING
3 ANY PINS USED)
g‘ 1%
, T
=ik
L—O] HIB ; T % 2 U b u
n g GROUNDED
END
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Back Issues: $4.00 each; Ontario residents add 7% sales tax.
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Electronics Today's
Guide To Parts Substitution

BUILDING one of our projects and stumped on parts?
Because our projects come from a wide variety of sources, the
Parts Lists often specify components that aren’t easily
available in your area. Our readers also often keep issues for
years and years; the specific part may be long gone when con-
struction is attempted.

Not to worry. We make every effort to select projects
which use general-purpose parts, and you can usually

substitute for the unobtainables. Occasionally, you're out of
luck; we’ll keep making efforts to see if that can’t be
prevented.

Capacitors

Capacitors generally have one of two purposes: smoothing or
frequency-selecting. Smoothing (or decoupling) capacitors are
always large electrolytics, and the rule is that you can go larger
in both capacitance and voltage ratings by as much as 100 per-
cent or even more. Frequency-selecting or timing capacitors,
however, are generally non-electrolytics and should be within
about 10 percent of the stated value. You can usually mix
polystyrenes, polycarbonates, ceramics, etc., unless the author
has pointed out a special reason for his selection of type.

Transformers

Transformer voltages are sometimes specified as 15-0-15,
which is the same as 30V centre-tapped. If the supply produces
both positive and negative outputs, you must have a cen-
tre-tapped transformer and a four-diode bridge. If only one
output voltage is produced, you can use either an untapped
winding with four diodes, or a centre-tapped two-diode ver-
sion (which should have twice the voltage rating of the single
winding version).

“VA’’, or volt-ampere, can be considered the same as a
watt. You can always make the transformer current or power
rating much larger than specified (if it fits in the box). We try
to avoid PC-mount transformers because of the wide variety
available; if you can’t locate one to fit, we suggest running
wires to the PCB.

Transistors

If you’re not building touchy test equipment or hi-tech audio
gear, then a transistor is pretty much a transistor for
low-power stuff. Usually, a general-purpose small-signal
transistor such as the 2N3904 NPN wil substitute for any other
small-signal NPN, such as the BC107, BC108, BC109, etc.
Similarly, the 2N3905 PNP replaces the BC177, etc.

We hesitate to suggest substituting large power transistors
unless you have some skill at figuring out spec sheets, because
they may be fussy about dissipation or high-frequency perfor-
mance.

Say, now...

This short guide only touches on the many components that
may need substitution. It looks like we should get to work on
that complete article; we’ll warm up the word processor and
see you in a future issue. |
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Distortion Meter

2%71:&1:.
e |

g

The Distortion Meter spot frequency
oscillator board.

continued from page 24

The THD and millivoltmeter board for the Distortion Meter

Use
While the major application will be audio
amplifiers, for instance setting the quies-
cent current correctly, there are other
uses.

There are three particular applica-
tions that are particularly valuable. One is
to check that the alignment of a phono
cartridge is correct. For this, you need a
test record with a track of 1kHz or 3kHz
(the higher, the harder for the cartridge)
recorded at, say, Scm/sec. If the cartridge
is properly aligned, the THD will pro-
bably be in the range of 0.4 to 1.2 percent
depending on cartridge quality. A worn
stylus will increase these readings rapidly,
so a check from time to time can monitor
the health of the stylus.

A second useful application is to
check the correct recording and bias levels
on a tape or cassette recorder. With the
latter, on a reasonable machine, the THD
should be on the order of 0.3 percent at
-5VU. This will worsen with increasing
level, becoming perhaps 3 percent just
below the recording overload level. This

1. Set the THD meter input sensitivity to
zero and switch out both filter stages.

2. Set the mV/THD switch to THD and
set the Mode switch to Set FSD.

3. Connect the input of the meter to the
output of the system under test, and

gradually increase the sensitivity until the

output meter reads full scale.

4. Switch the Mode switch to 100 percent
and alter the settings of the Coarse and
Fine tune at an appropriate choice of fre-
quency range, set by SWI1. Adjust until
the best practical notch is obtained with
the mode settings adjusted to the 10 and 3
percent settings.

5. Progressively increase the sensitivity
given by the mode switch until the highest
practical value is obtained, with the fine
tune and trim pots adjusted alternately
until no lower value of reading can be ob-
tained. Although the use of a single gang
pot as RV3 is practicable, it does mean
that it is necessary to try trim settings on
either side of the apparent minimum posi-
tion before adjusting the fine tune pot.

ov
—-15v

pi + 15V

allows the overload level to be determined
for a particular tape/machine combina-
tion. A reel-to-reel at 7.5 in/sec should NPARTS LIST |
have about half these values.
Since the bias level settings on a tape Resistors
recorder are a compromise between gg‘s‘ """"""""""""""" 471(])(%
flatness of frequency response and THD, § 77 = oo
the combination of oscillator, Capacitors
millivoltmeter and THD meter should C29,31...... .. ... 100u 16V electrolytic
allow you to check or reset this level if it G305 320 calvas iy 1000u 25V electrolytic
not ideally chosen.
The final additional use for the meter Semiconductors
is in setting up FM tuners. The THD of IC6/. 2 sermriind i R E e B AR S 7815
these depends on the alignment of the IF IC7 .o L7915
coils and also upon the setting of the IISISSDSI “““““““ panelmountlrlxi%iol?
quadrature coil on the demodulator IC. TU
Needless to say, you should have some ex- Miscellaneous
perience with tuners before twiddling with SWO .o toggle switch - ——
the coils. (1= e e ey 15-0-15V 3VA transformer
In all of these operations, the method PCB. Fig. 3 Component overlay of the
of operation is the same: AC power supply PCB.
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Distortion Meter

lo ol

The Distortion Meter AC power supply
board.

Interpreting

In spite of all the publicity which attends
the introduction of new, very high quality
audio amplifiers, and in spite of all the ef-
forts of designers to produce very low
distortion systems, I think a lot of effort
devoted to getting more zeros after the
decimal point is of small value to the user.
I do not believe it is possible to hear the
difference between nil and 0.05 percent.
For myself, 1 am convinced that if an
amplifier doesn’t sound good and the
THD is less than 0.05 percent, then the
problem lies elsewhere, perhaps in its tran-
sient response or in incipient stability or
overload hangup effects.

I say this to save users from needless
anxiety if, in testing a well loved unit, they
find it has, say, 0.04 percent or maybe
even more. Most of that could be low
order distortion which isn’t really audible,
or even hum and noise. The corollary is
also true, that an instrument with a lower
THD limit of, say, 0.03 percent will still
be a valuable amplifier.
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+VE FROM
BATTERY
VIA SW9

. L
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@o—fp—mov } OUTPUT
i-—>') ~vE

&

AT e The Distortion Meter single battery supply
board.
Fig. 4 Component overlay of the single bat-
tery supply PCB.
THD INPUT mV INPUT
7 10
5 20
10 15 20
50 2
e 80 59 2
20 80
4 30 0 5 0
3004k IUNE 0 THD/mV 100
3040\0/_',\3,40«
SCOPE
our
e s )
RANGE
30k
FINE v OUTPUT
orr  TUNE  orr FREQUENCY  COARSE FINE
HP LP b———OSCILLATOR ———
ON/OFF

Fig. 5 The front panel layout used in the prototype.

Parts List — Single Battery PSU

Resistors

RS e e e e T e R A ey o s 100R
RS TS Bt o ) e YA b s IMO
Capacitor

3 R S T A S R o tu0
Semiconductor

L Gy e s T s W s TLO71
Miscellaneous

SO s o sl s SPST toggle switch
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Reviewl

Integrated software is
becoming more popular,
so Commodore is offer-
ing the compact Plus 4.

By Bill Markwick

LIKE a fly’s eye, software these days is
supposed to be multi-faceted. The idea is
to integrate the most commonly used pro-
grams, such as word processors, databases
and spreadsheets, so that they can transfer
data among themselves painlessly. Com-
modore has provided this for us in the
new Plus 4 model. It also features 64K,
but with a difference: from BASIC you
actually get all of 60K as opposed to the
C64’s 38K or the Model 16’s 12K. It lists
for $529.95, but may be discounted by
local dealers.

Electronics Today July 1985

ommodore Plus 4

Unwrapping

Despite the general resemblance to the
C64 in size and keyboard style, the Plus 4
has a new look; it’s an angular wedge
sporting decorative plastic fins on top that
you might associate with a large power
amp heatsink. The usual vertical row of
function keys is replaced by four small
horizontal bars, and the cursor keys are
now plastic arrows on the bottom right
corner of the body. The keyboard is
otherwise almost identical to the 64 and
16; another Control key has been added at
the right, a repeat of the one on the left
and a nice touch, and some of the keys
have been moved slightly as a result.
Alternate key functions such as colour
and graphics remain the same.

On the right end is a power switch
and a Reset button to clear the memory
and reboot the computer; at the left end is
an RCA jack for the television RF output,
switchable to channels 3 or 4. The rear
panel has the full complement of C64 con-
nectors: power, serial port, cassette port,

user port, memory expansion, joysticks
and video/audio. It’s worth noting that
the power connector is new; it’s now a
square 4-pin instead of the round
DIN-type. Since the power supply is iden-
tical to the 64’s, the reason for the change
remains a mystery. Maybe people are try-
ing to jam the power plug into the video
output or something. Also note that the
new cassette machines (datasettes) no
longer have an edge connector that slides
onto the printed circuit card edge; it’s now
a tiny round 7-pin. It’s worth pointing
out right away that the datasette seems to
work only in BASIC and doesn’t respond
to the integrated software; you’ll need a
disk drive.

Boot it up with either a colour or
monochrome monitor, and you’ll see
BASIC, version 3.5 with 60,671 bytes
free. You’ll also see a message saying
““3-plus-1 on key F1’’.

3-plus-1
The unusual amount of memory freed up
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for the user is no doubt due to the internal
software which saves you the bother of
loading the most-used programs in via
disk or cassette. Press F1 and you’ll get a
command written to the screen, SYS1525,
which calls the word processor when you
press Return. It comes on in monochrome
with the Line and Column number
displayed at the bottom. The display is 37
characters by 22 lines, and the text win-
dow scrolls over an area 77 characters
wide by 99 lines deep; that’s the maximum
size for each document. This means that
documents print out in the usual
80-column format, with a page being
defined as 66 lines. It also means that half
your text is hidden. There are various
commands for tinkering with the margin
settings and the justification and so forth,
but they’re cumbersome to use and the
formatted text only appears on a paper
printout; the screen display remains the
same. The auto- repeat cursor is also a bit
slow for this sort of thing: it took about
seven seconds to toddle over 77
characters. The formatting commands
must be embedded in the text by typing
them in reverse video, which is Control-9.
Bothersoine.

There is no auto-insert; to insert text
you have to press the insert key the re-
quired number of times to move the text
over for the new addition, or you can in-
sert whole lines, except that if you wrap
around the edge you’ll overwrite the next
line. Bothersome.

Another oddity occurs when you type
a Return in the middle of your text under
the illusion that this will insert a line. It
does that all right, but it does it by
deleting the text on that line. You can get
it back by typing the ‘“‘at’’ symbol along
with the Commodore logo key, but what
you should have done is type Com-
modore-C to get into the command mode
and then “‘il”’ to insert a line. They must
be kidding.

Well, no, they’re not. Bothersome.
Now, I know what you’re thinking: here’s
this guy with a whizbang word processor
provided by the company, and he’s
knocking a five-hundred-dollar computer
complete with software. You have a
point. Still, I’ve never been able to fathom
why computer makers think that all of us
out here are crazy into long control codes.
They aren’t necessary.

There are the wusual search-
and-replace and block moving functions,
plus commands for merging files.

Spreadsheeting

The word processor comes up as the main
control for the 3-plus-1 integration;
Commodore feels that this is the most
often used software, and the other two
programs are called from it. To enter the
spreadsheet, you type Commodore-C for
the command mode, and then “TC” for
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“To the Calculations’’. Were you expec-
ting ““SS”’ for ‘‘spreadsheet’’? No way.
CBM is still one of those outfits that pro-
grams the user to suit the computer in-
stead of the other way around.

Anyway, after TCing, the word pro-
cessor is instantly replaced by a spread-
sheet showing three columns and 12 rows.
The full sheet extends to 17 columns by 50
rows. To go up and down the rows, you
use the cursor up and down keys, but to
move along the columns, you must use F1
and F2; oddly, the left and right cursor
works only for corrections within the
selected cell. The cursor bar is generated
by graphics, and lags slightly behind the
keypress; you can get ahead of it easily.

You can enter numeric values or text
and then add the formula relating the
cells; the formulas can be any of the
mathematical functions available in
BASIC. The Fit command will adjust the
formula in one cell to make it work in
another. The calculated values can then be
saved to the disk.

Integrating

To go from the spreadsheet to the word
processor, you type “TW” (““To
Word”’); the processor appears on the top
half of the screen, and seven rows of the
spreadsheet appear on the bottom half.
The command BLKMAP will then map a
previously defined block of the spread-
sheet into the word processor area. There
is also a MAP function to transfer all 36
characters of a cell into the word pro-
cessor.

There are lots more commands
available for the spreadsheet, including
labelling, editing and formatting; the for-
mulas can also use logical operators such
as Equal To, Less Than, etc. Various
background colours can be set.

Graphs

This is an impressive function. After a
row of numbers is entered into the spread-
sheet, the command GR will cause a bar
graph to be generated. It has a vertical
axis of 20 units (which you can’t modify),
and a horizontal axis of however many
numbers you entered. Each coordinate is
marked with a number symbol (hash
mark). It’s a bit coarse, since it uses punc-
tuation marks rather than hi-res, butit’sa
quick way to see the relationship between
entered numbers, and also a way to quick-
ly check for gross errors in number entry.
In cell 50,16 lives the scaling factor; you
can have a peek there to determine the
value of each of the 20 vertical divisions.

The Database

CBM prefers to call it a file manager. It
can hold 17 pieces of information, or
fields, in each of 999 records. Each field
can hold up to 38 characters. This seems
like bunches, but you’ll quickly use up
fields since they recommend a separate
field for the first name, last name, ad-
dress, postal code, etc.

The File Manager is accessed by typ-
ing TF (‘““To File” — 1 can live with that
one), but you’ll need a blank disk in your
drive, because the database overwrites it

The Plus 4’s top lifts off for remarkably good serviceability. The neatsink has been removed from the

CPU.
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during its manipulations.

You can edit entries, sort, search, list
and print, pick the number of records to
be searched, save it to disk, and so on. All
in all, a very comprehensive and useful
database.

BASIC
The Plus 4 supports the usual Com-
modore BASIC, version 3.5. It has all the
bells and whistles of the 64, including
hi-res graphics. It also has the con-
siderable advantage of presenting you
with 60K worth of RAM to play with.
This lets you write huge BASIC programs
with graphics and still have elbow room.
BASIC programs can be saved to the
datasette, unlike the integrated software,
which insists on having one of the CBM
disk drives.

The CPU is an 8501, which is an
upgrade of the 6502 and uses the same
assembler mnemonics.

Summary

I’m not exactly sure who’s going to buy
the Plus 4. Presumably CBM has done a
market survey and found ready and will-
ing buyers out there. Or did they just
jump on the integrated software band-
wagon? The word processor is too
cumbersome for anything but occasional

The rear panel of the Plus 4; note that the power and cassette jacks (at left) are a new type.

business use, especially with the
38-character width; that leaves the
database and spreadsheet. They’re limited
by the narrow screen width and the
slowness of the usual 1541 disk drive.
Perhaps a lot of people want a sort of
business computer at home. For about
$500 or so, plus drive and monitor, you
do indeed have a usable computer without
having to load software, though you’ll
soon be past its limited capabilities and
tired of its cumbersome operating codes.

Still, it’s reasonably priced and very
well made, and does everything it says it
will. The 234-page manual is comprehen-
sive and easy to use. If you haven’t got
your feet wet in basic business computing,
this might be a good way to start.

This Month in

Quick Reference
Commodore Plus 4

Application: home, small business

RAM: 64K, 60K user RAM

CPU: 8501

Software: BASIC, word processor,
spreadsheet, database

List Price: $529.95

Macintosh Special!
Articles and software for the popular Apple Macintosh,
including MacForth, Click Art, Plot It, and Mac the
Knife.

AutoCAD Review
for the IBM PC.

lﬂwg.' S

A look at this sophisticated computer drafting system

Reviews

Star patching.

oftware
Now!

The Canadian Software Market
A look at the state of the market, plus a workshop for
software developers.

ThinkTank, Blazing Saddles, dWindow for dBase, Word-

Atari and Commodore Computers
Coverage of the newest computers to be released from
these companies.

More BBS Numbers
Updating our comprehensive listing of computer
bulletin board teiephone numbers.

Blort! For the PC
A game for the IBM that’s also a demonstration of
assembly language techniques.

dBase Il File Encryption
Free programs for coding your database files.

Lotus Templates
Get more useful information from your Lotus with the
help of these templates.

For Subscription or Advertising Call {416) 423-3262
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A Jow-cost EPROMer to put your

ZX81 to use.

By Nick Dennis
and David Turner

AR e i e s oy i

ZX-EPROMer

EPROMS are powerful, inexpensive and
familiar components that are found in
many circuits popular today. A
stand-alone programmer can cost over
$1000. A card for your fruit is cheaper,
but then you must have a machine to put
that card in. Stop using your ZX-81 as a
doorstop and cash in on its hidden poten-
tial; build this ‘‘full-feature’> EPROMer
and enjoy freedom over EPROMs. The
circuit described here will program the
popular 2764 type EPROMs; these are
under $10 and store 8K, making them a
good choice for many applications. Some
uses of this device could be:

1. Program any compatible EPROM.(i.e.,
2716).

2. Read any ROM, PROM, or EPROM.
3. Static RAM in any unoccupied memory
block.

4. A games cartridge system for the
ZX-81.

5. An EPROM copier.

How It Works

While we will be looking at programming
the 2764, the theory of operation is much
the same for other types. It is well worth
your while to consult the proper manual
before trying a different memory chip.
The programming voltages, for example,
vary from type to type. When programm-
ing the 2764 it needs:

1. Stable data and address lines for the
duration of the write.

2. A stable 21 voltsat 50mA at the Vpp
pin.

3. The PGM and CS held low for 50mS
after 1 and 2 are met.

The OE pin can be tied to CS to allow
for verification of each write. Vpp can be
either 5 or 21 volts while reading; PGM
should be held high when reading. In this
circuit we are slipping our 8K EPROM in-
to the memory map in the ‘never
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bothered by BASIC” 8-16K block. As
such, PEEK and POKE can give us direct
access to all locations. This means that all
software can be written in slow but friend-
ly BASIC.

IC 1 is a block decoder. It looks at
the top three address lines and decodes all
memory requests into 8K wide Block
Selects (8 outputs x 8K * 64K). The YO BS
de-echoes the ROM (familiar ZX stuff)
while its neighbour Y1 delivers the BS
where our EPROM lives.

IC 2 is the trap circuit. If BS is low
and RD is high (this can only mean a write
to the EPROM) and if the timer output is
high, then a WAIT is issued to the Z80.
This has the unadvertised effect of freez-
ing the Z80’s lines until released. The
WAIT is also inverted and after a slight
delay (C3) passed to the first timer’s + ve
trigger. Each timer has two outputs, Qbar
and + Q. Because the 2764 is programmed
with a high-low-high sequence PGM is
connected to Qbar. The Q output is ap-

2764
PIN CONFIGURATION

ver ] 1 A ed 20 ] vee
A2 27| ] PG
& [ ne
As[]4 2s[]4s
As(]s 2[4
as(Je 27 an
L1 K 2| o€
a}e 2 [ Jaw
Ao 20[7]Ce
v B wgow
oo [] [ Jos
012 17[Jos
O;E 13 16 :04
GND [} 14 15{7 03

Fig. 1 The pinouts of the 2764 EPROM.

plied to the second timer’s -ve trigger.
After 50 milliseconds these outputs both
flip, thus ending the programming and
triggering the second timer. The second
timer prevents the LS10 from retrapping
this same write. But what about
REFRESHing the dynamic RAMs? Even
though D-RAM is usually REFRESHed
every few milliseconds, experience has
shown that good data integrity is main-
tained with occasional periods much
longer than 50mS.

Hooking’er Up

This project is fairly straightforward and
does not require a printed circuit board.
Veroboard is a good choice for most pro-
jects like this. Connecting the veroboard
to a ZX-connect with coloured ribbon
cable will keep wiring simple. As a bonus,
not every edge-connect line has to be
brought out to the board.

A ZX-connect can be made by cut-
ting a 50 pin 1/10 inch standard edge-con-
nect to length. The key-way tab is made
from veroboard. The expansion strip can
also be made from two pieces of
veroboard sanded to half thickness and
glued back to back. An easier approach is
to cut the strip from an existing circuit
board. Our strip came from Zebra systems
but we have seen many ideal bits of
fibreglass in our favorite surplus store.
The 1/10 inch spacing is very common.

All this is necessary because the
EPROMer must be the first device plugg-
ed into the expansion port. The Memory
Packs alter the high order address lines (to
be stackable) and this definitely won’t do.
Many peripherals are memory mapped in
the 8-16 K range and as such are not com-
patible with this gadget. To be able to use
a 64K pack with the EPROMer you must
be able to de-select the 8-16 K range.
Most have this feature. Any I/O mapped
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device (e.g., the ZX printer) is cool.

If the expansion strip is not possible
for some reason then bring any altered ad-
dress line (typically A14) directly from in-
side the computer to IC1. This is low-tech
and not too neat, but will still do the trick.

Personality The use of several IC
sockets as ‘‘personality’’ strips is recom-
mended but not vital. The idea here is to
be able to make modifications to control
hookups without soldering. A look at the
pinouts for most popular ICs reveals that
many lines always connect to the same
pins while others change from type to
type. Having the top few address lines and
most of the control lines jumpered
through a row of IC sockets will allow a
lot of scope for testing, adjustment and
hacking.

The Data lines and A0 to A10 are
wired directly to the socket. Solder the
control lines as the circuit comes together.
WAIT, RD, MREQ go directly from the
circuit to the ZX-connect. A good “‘per-
sonality’’ candidate is WR . While not us-
ed in the circuit, it allows the use of static
RAMs in the socket.

It is worth noting that no points are
awarded for a cramped, tiny board. While
keeping all wire lengths as short as possi-
ble is always a good idea, never paint
yourself into a corner when building
around a flexible circuit like this.

Testing and Adjustment

When your board is all assembled and
well-checked over for solder bridges, it is
time to power it up. Connect it directly to
the ZX edge-connect and (with no
EPROM) apply the power. If the cursor
does not appear re-recheck all wiring.

If it does, try a POKE to anywhere in
the block, e.g., POKE 10000,0. A screen
flicker at this time tells you that all is well.
This is the Z80 ‘‘freezing”’.

If you are unable to get a screen
flicker, test the trap by momentarily
grounding 3, 4, and S5 of the LS 10
(disconnect them from LS 138 first). A
screen flicker now means that the problem
is in the block decoding. If you are still
having problems, read the section “Got-
cha”.

But you were careful and you got the
screen flicker right away. Centre Rl and
R2 and enter the program, except for line
120. The idea here is simple: while 50
milliseconds is hard to time with a stop-
watch, 50 seconds is pretty easy. Discon-
nect the LSI38 from the LSI0O and (no
flicker) RUN the program. This is approx-
imately 70 seconds in SLOW mode.
Reconnect the LSI38 to the LSI0O and
re-RUN the program. For 1000 loops the
“flicker’* should add 50 seconds to the
“no flicker’> RUN time, giving a total
time of 120 seconds. Adjust Rl until this is
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Fig. 2 The complete circuit of the ZX EPROMer
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ZX-EPROMer

exactly right. Now put a drop of your
favourite nail polish on RI’s arm. By now
the use of the “‘personality” strip should
be apparent. Without it this setup stage
can be a hassle.

R2 is not too critical. If the system
“‘hangs’’ on the first write, then increase
its value. Add line 120, delete line 30,
CLEAR the variable area and SAVE the
program to tape. DEST and the number
of LOOPs will change for different ap-
plications, but the theory of operation
and the timing set by Rl will remain the
same.

Programming

To simplify programming we will be using
BASIC. Because the socket is
‘“‘memory-mapped’’, PEEK and POKE
will give us access to the EPROM. PEEK
behaves normally, while POKE is extend-
ed by the circuit to meet the 50 millisecond
requirement. Remember, POKEs are per-
manent! To erase any one location you
must erase the entire EPROM.

The EPROM can be programmed in
many ways or in any order. Most
assemblers have a Block Transfer or
MOVE function, but usually without
verification. The easy solution is to move
the object code into a string variable and
then type in the minimum BASIC pro-
gram. With 16K of memory there is still
ample room for most assemblers (4K-7K),
a few lines of BASIC, and 8K of dataina

variable.

To copy an existing EPROM, for ex-
ample, transfer its contents to an array,
save everything to tape, power down, in-
stall the blank, reload and then program.

The BASIC given here is only to
show how simple it is to program an
EPROM. Feel free to include Menus,
features, bells and whistles if you like.
Your program should:

1. Verify that all locations to be pro-
grammed are 255 ($FF) before writing.
You can make a one into a zero but not
vice versa.

2. Verify all start/finish values with the
user.

3. Verify that the correct value has been
written. If an error occurs it is not likely
that the machine can correct itself.

Vpp drifting or. poor socket contacts
are the initial suspects so STOP if even
one write will not verify.

Mods

A look at the pinouts of these common
chips reveals how similar they all are. For
example, even if we can’t program a 2732
type, it is still possible to READ its con-
tents. The contents of the 2732 can then
be put in half of a 2764. When installing
the ‘““double 32’’ connect the highest ad-
dress line to either 0 or 5 volts depending
on which half you want to use. These

g e
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=
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Fig. 3 A simple BASIC listing for programming and compatible EPROM.
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devices are cheap enough to make this
method the easiest way to get around
some tricky circuit construction.

Gotcha

The most common problem with project
or kit failure is faulty soldering. Before
powering up, go over the entire board
with a magnifying glass. Tiny wisps of
solder, while barely visible to the eye, can
cause expensive damage. Going over the
board thoroughly is time well spent. If
your project will not work, examine each
section independently. Remove the other
1Cs from the board, and using the ‘‘How
it Works” section, trace the circuit’s
operation. With only the LSI38 installed,
PEEKing 10000 should return 255. Any
other result means that the ROM echo is
not suppressed; therefore, re-check the
138. The trap and the timer can be checked
statically, making them much simpler to
debug.

The next most likely trouble source is
the ZIF socket. A good socket will cost
half of the total cost of the project, and is
worth every cent. The cheapies do not
guarantee the good connection that must
be maintained.

When programming, bear several
things in mind. The 21 volts needed to pro-
gram an EPROM is fatal to all other TTL
circuits. If this voltage varies by more
than a half a volt either way, the write
may not take. It is important that the
chosen supply can deliver at least 50mA
with good regulation. An on-card S volt
regulator and a decoupling capacitor
across every IC also helps maintain the ac-
curacy needed for programming. These
capacitors must not be eliminated or you
will be plagued with unpredictable results.

— PARTS LIST

I.Cs
| X G TR 74LS 138 block decoder
L G T 74LS 10triple Nand
IRC3 Rz 50e taes s s 74LS 123 dual timer
1.C4 ............. 7805 voltage regulator
Resistors, Capacitors
Rl....... 200K 10 turn mini-trim type pot.
R2 . Gru oo s s s 22K trim pot.
@) R S e e s 1.0 uF tantalum cap.
(G ) D e e T 500 pF cap
C3:CA v i veurminas serPareis 005 uF cap
(@ 6} BT e e e feae 1 uF (decoupling)
Misc.
DL D2 i 1N4009 or approx. equivalent
diodes

ZX edge connect and expansion strip
I.C. sockets (4-5 with personality)
Veroboard, Ribbon cable

A GOOD ZIP (Zero Insertion Force)
Socket

21 Volt powersupply. ........ 29 Voltand
2 1.5 Volt (AA) batteries will work just fine
if fresh.
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PCIXT Compatible ECS4 Systems

? $FH7e00
" ECS1-PCIXT| Special
$995.00

* 8088 processor e optional Intel 8087 o dual processor 6502 and 280 © 64K
numeric coprocessor ¢ 256K mMemory | gRaM e controller card ¢ disk drive * Hi-
« double sided double density disk drive | res 1iit amber monitor e colour
e detachable keyboard e colour-graphic graphics * detachable keyboard with
board * 130 watt power supply ® SUpPOTt | special function © 90 days warjanty.

PC software e 90 day warranty. 8 siot |

Mother board. XT/PC MAIN PERIPHERAL

o ] Universal Cross-Assemblers

D P.O. Box 384, Bedford, N.S. B4A 2X3

CROSS-8 only $99.95

Cross-8 is a table based cross-assembler which will compile assembly
language programs for most 8 bit microprocessors and microcon-
trollers. It will output a hexadecimal machine language file in the
popular Intel, Motorola and Tektronix 8 bit formats for use with the
EPROM programmer of your choice. Cross-8 may be the only
microprocessor development software you ever have to buy.

Full instructions are included in a 30 page manual, for writing
new tables or modifying existing ones for the processor of your
choice. Even create your own assembly instruction set. Tables and

example assembly source files are included for the following families

UNIQMODEM 1200 HC Mother Board8Slot ... $295.00 of processors:
1200/300 BPS Intelligent CO‘O.I’ Graghm Card ...... $169.00 1802 8048
Modem Hayes Compatible Multifunction ........... $169.00 1870 8051
MonochromeCard ....... $149.00
Monochrome Graphic . .. .$269.00 6502 8085
GamePort ............. $ 49.00 6801 COP400
RS232Card ............ $ 69.00 6805 Z8
Parallel Interface ........ $ 69.00 Z80
Disc ControllerCard ... .. $ 99.00 Cross-8 is available in the following disk formats:
Ease b ﬂ;g-gg 5" IBM-PC with PC/MS-DOS 2.0 or greater and compatibles
The- UNIQMODEM 1200 HC is Pgat:e(:asruéplyi?gwgat.t's. ’ ':149'00 5’ Apple 11+, IIE with CP/M-80 (Softcard) and compatibles
Hayes Compatibie, a high quality, : e : 8’ SSSD CP/M-80 (Z80 only)
low cost modem for use with per- Printer Cable ........... $ 25.00 ; i "
sonal computers, stand-alone ter- | RS232Cable ............ $ 25.00 from: Universal Cross-Assemblers
minals, or other intelligent com-| Disk Drive Cable ........ $ 15.00 P.O. Box 384, Bedford NS B4A 2X3
munications devices or systems. | Moving Message Board ..$495.00 This is a special introductory offer of only $99.95. This offer will ex-

pire August 31 1985. (Regular Price $129.95)

TTL and CMOF test Card .$ 99.00
$395.00

150 Watt Power Supply . ..$159.00 .
Cheque, Money order, Visa & Mastercard are welcome. Please allow

one week for personal cheque to clear. Credit card orders please in-
clude Card #, Bank, Expiry date, and signature. Orders shipped via
first class mail within 48 hours of payment. No shipping or handling
charges. Nova Scotia residents please add 10% sales tax.

ELECTRONIC CONTROL SYSTEMS

1590 Matheson Boulevard. Suite 1 & 2 Mississauga, Ontario L4W 1J1

(416) 625-8036 Hours — Mon. to Fri. 106. Sat. 10-2

Circle No. 40 on Reader Service Card Circle No. 6 on Reader Service Card

P A RTS 593-9653

593-9654

ARKON ELECTRONICS
LTD.

409 Queen St. W.
(at Spadina)
Toronto, Ontario

TS UPGIRAIDIE TIMIIEY
4164°S IN STOCK

PRIME 1985 @ DIRECT FROM FACTORY

150 ns Access Time
256 Cycle Refresh
IBM Compatible

ONLY $1.50 EACH

Purchase orders, cheque, money order, VISA, Master Card and American Express welcome (include card number, expiry date and signature) Please
add $3 handling and 7% Ontario sales tax. These prices are subject tc change as our costs increase.
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Computing Today

28 Pin +5v
28 +5vl Socket I
24
Do _ipo Placement of S
B il 2732 / uie
D3 15 Ips 3 - A3 " &
D4 16 ips = A4 A4 (4)
s 17_ps 2l © :2 AS (3
780 e 18_Jpe 2764 - - a7 N& o108
CPU 17 —— 13 Ip7 < r a8 A8 (23
il 10,0 Gl B A9 A9 @2) RAM
(g - L= ALO A10 (19>
Al A = i B0 Do (9
i e . - B & B b
A3 ——ty ]
I : : 2 Bl
a5 f a5 = = 6 ediie)
A6 A6 = = 7 D7 A
a7 3_ a7 =
A8 —-—.L:g ; - R 2 lor -
e &__:714—“9 - - 18| |12 |20
el : s =
Al2 2 a2 . —
M5 ——20_fer A3
MREQ ——22 _InE "
i FIg 7 A 28 pln socket can be used to Note: Numbers In brackets on 2128 are
= house either a 2732 or a 2764 EPROM pin_nunbers.
device without any further modification. Fig. 9 Simple connection of the 2128
Fig. 6 Connection of a 2764 ROM pro- RAM to the Z80.
vides 8K of program data. cuit diagram for connecting four 2716
. EPROMs and four 2128 RAM chips. This o L vee
only be accessed in the 8000H-87FFH ad- circuit provides the CPU with 8K of ROM e 1 ol (s
dress range. and 8K of RAM; ample storage for most A5 —3 ea |~ A9
More Memory small projects. The ROM is decoded bet- AGESl 18 |- Vee A4 4 21— WE
To connect more than one RAM device to ween the 0000H-1FFFH address range As 2 170k AT A3 S 20 — OE
the CPU, some form of address decoding and the RAM is decoded between A¥aid 16 - A8 a2 —6 19 - Al0
is required. Fig. 10 shows a complete cir- 2000H-3FFFH. el lh 13 -a9 Al 47 18 - CE
A0 —5 14l A0 s 17 |07
a Al —6 13 Dt Do —9 — D6
We Service What We Sell SO S S RS I
BEST QUALITY INSTRUMENTS AT LOWEST COST! A0 o TR SR S
GND 9 10 +— WE OGND 12 13 - D3
Why Pay More? ... Just a Few Examples: R oo
DMM 601 Synthesized R.F. Generator SD 1003 ai14 or 6116
3% dig. 0.25% acc. = TRIYRON Ax -~ Address inputs
0.1 mV - 1000 VDC LB Eoxita Dx - Data input/output
0.1 UA - 2 A ACIDC v - i , GND,Vcc ~ Power input
0.1 mV - 750 VAC T CE - Chip Encble Input
0.1 ohm - 20 M ohms i 0E - Qutput Encble Input
: . WE - Write Enable input
Safety test Ie:a.lds$(|sr:13csli.0 o =gt
. 8-512 (Model SD1004 MAX 1060 MHz) AM .0-90% FM in ; : - :
R 10-30-100KHz steps. Output attenuation in 10dB steps Fig. 8 Pinouts Sor two types of static
Dmm 6010 (same as 601) except: MaX. | with vernier Fine Controf. Price 30-40% below “Industry RAM.
10 A AC/DC $69.50 | standard” prices.

If a jumper is used on pin 21 of each
IC to select either 5V or the Z80 WR
signal, the circuit in Fig. 10 is not limited
to 4 ROMs and 4 RAMs. By selectinga SV
connection, an EPROM can be used in
the socket. Or, by selecting a Z80 WR
signal connection, a RAM can be placed
in the socket. When using this method, 8
sockets are provided on the PCB for

OSCILLOSCOPE 33330 - 2 Chan.

#r 20mHz bandwidth
?\ﬁ #tf i Built-in components
” ". » tester
ﬁy g 5 mV vert sensitivity
Special Price $495.00
in areas not served
by distributers.
Probes extra.

'\w’g"ﬁ

Precision Analog Multimeter Model 5050E Model 605 either ROM or RAM devices. If more or
« Input resistance, 10M £\ /DC Introductory | ¥ Generater less RAM is required, this can be done
¢ 43 measuring ¢ AC/DCcurrent : 100KHz - 70 mHz Introductory R s :

ranges max. 12A Price $67.50 On fundamentals price $179.00 just by selecting the PLOPEHILIIPEE for the

socket. To be continued next month.

Authorized Distributors: A-1 Electronics, 5062 Dundas St. W. Toronto, 231-4331.

Waterloo Electronics Supply Co. In. 219 Hartwood Ave., Waterloo, Ont. 745-9421.
Mail Orders Accepted: Certified Cheque, Money Order, C.0.D.’s F.0.B. Oakville. Ontario residents add 7% P.S.T.

KB ELECTRONICS

355 lroquois Shore Rd., Oakville, Ont. L6H 1M3
(416) 842-6888 Telex 06 982396 (KBEL OKVL)
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Fig. 10 Complete diagram to connect 4 ROM and 4 RAM devices to the Z80.

THE BRUNELLE

Commander

SERIES

A——h

Dependability you can count on. Meets Toughest Demands.

MODEL 5050 Digital Muitimeter
Model 5050 is a compact lightweight 312"
digit multimeter suited for all types of lab or
bench operation.

Model 4060 Digital

The Muitimeter you've been waiting for. ..
at the price you’ve been hoping for.

I O

|

20 i rvotnty

$299.00

! . Featuring:
* High accuracy 0.1% *» Handheld 7-function,
#Highcufrent range 20A 35 ranges with 200 uA,
voltage, AC/DC cur- _ e High voitage range AC andeC. Hi-low |
rent ranges up to 20 1,200V. ohms diode check.
amps and resistancej; Automatic Zero

Featuring:

L jacks and
“¢ 5 functions (AC/DC

¢ 0.5” large 32" diget ¢ Girguitry.. function. traceable to NRC sup-
reg, LED display. . » All range with drotec» e Overioad protection. plied with meter.
¢ High resolution tion circuit. 2 amp fuse protects all * 1 year parts/labour
0.1MW, 0.1R, 0.1UA  » 2 year warranty. meter ranges. guarantee.
BRUNELLE
[/ ) Brunelle Instruments Inc.
'” 69th 6th Range South (Industrial Park)
Il//, Saint Elie D'orford, Quebec, JOB 250
L] Tel: 1819-569-1408 Telex: 05-836266
INSTRUMENTS

e Safety designed input

it stand for benc

use. Easy external |
battery access.

“ e Built-injtransistor test » Catibration “certificate

A\ "

Mode! 3030 Function Generator
Providing Sine, triangle, square, pulse and
ramp out-puts over the 0.2Hz to 2MHZ fre-
quency ranges.

H

Model 2200 Digital
Capacitance Meter
The Digital Capacitance Meter
you've been waiting for... at the
price you’v{e bee«} hoping fort

$114.95

i
$415.00 | |
; Featuring:
Featuring: « Reading Rate: 0.5 seconds !
e Accuracy of 5% ~ie Qverrange indication: indication of “1**
* VCF input | s Test Voltage: 3,2 volts peak maximum

test |e$ds, iVariable DC offset “+7 input terminal voltage is afways

TTL or CMOS putse- igher than* = input terminat "
output * Power Regfuirement: gV battery
* Measurement range ¢ Battery Life: Up to 200 hours typical

from“0.1Hz to-10MHz with Alkaline. Up~to-
* High input sensitivity
. of 20mv RMS

® 2 year warranty

* Digital display

00 hours typical

with Zinc-carbon. i

| e Accessories Sdpplieé: Test Lead (1),
spare fuse (1), instruction manual (1) 9V
Battery (Zinc-carbon).

Mail orders accepted. Send certified cheque or money order. Add 10%
F.S.T. Add $3.00 for shipping. Quebec residents add 9% P.S.T.

Available at leading component stores across Canada.
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Designer’s Notebook

Using Fibre Optics
Copper wire may
become extinct as a
conductor as new
techniques simplify
working with fibre
optics.

By L.N. Owen

It’s common knowledge that the phone
company and similar organizations now
use optical fibres as a transmission
medium instead of conventional wiring.
This comparatively new technology has
been refined to provide a highly efficient
system for long-distance telecommunica-
tions, but as yet has not been used widely
by the experimenter and hobbyist. This is
almost certainly because of the high cost
and the scale of typical applications
(10km + transmission lines), but like most
new technologies it has produced a
number of spin-offs, some of which do
fall within the scope of the humble ex-
perimenter.

The main reason for the high cost of
transmission systems is the need to use
coherent light; that is, light which is of a
specific phase and wavelength. To achieve
this, and because of the need for a concen-
tration of high energy to overcome
long~distance transmission losses, lasers
are used. Obviously, if we can do without
the laser, things become much less expen-
sive. Using a much lower energy source,
and one which produces incoherent (ran-
dom) light, causes a loss in the ability to
transmit over distances greater that S0m,
but we open a very broad field of applica-
tions.

In all the sample circuits given here,
the incoherent light source is a nar-
row-beam, high-intensity, red LED.
These can be purchased ready-mounted
into fibre optic hardware, or bought
separately and then mounted and polished
for a specific application. The first
method is recommended for the less—ex-
perienced.

Techniques
Optical fibres can be used in one of three
ways: illumination, data transmission,
and sensing.

Taking the simplest case first, fibres

58

can be used very effectively as il-
luminators, the principle being that of
providing a light source that can be chan-
neled where you will. Any form of optical
fibre can be used for this purpose; in fact,
several types of heavy-gauge fishing line
have been used for this purpose for short
distances. Many cables can be used from
the same source, providing an efficient
means of illumination. Typical examples
are instrument panels, microscopes,
meters, switches, logos, etc.

One of the simplest applications of
fibres as sensory devices is in position
detection (Fig. 1a). A similar system using
reflected light could be equally well
employed (Fig. 1b). The same system can

be extended easily to counting applica-
tions, using pulse counting circuitry, and
also to some forms of quality control. In
the reflective mode, there is a threshold of
surface finish in order for the light to be
reflected at sufficient intensity, and in the
direct mode, there are intensity thresholds
depending on the colour density or opaci-
ty of the moving object (e.g., testing
paper quality).

Taking the principle a stage further,
we can apply it to a shaft encoder in both
reflective and direct modes (Fig. 2). En-
coders are also being mechanically coupl-
ed to measure pressure. Attach fins to
another encoded disk, and you have a
form of flow measurement.

Circuits

The purpose of this section is to simply
present a few tested emitter/detector cir-
cuits as a guide to further experimenta-
tion. Design usually revolves around input
sensitivity and speed of serial transmis-

{a) DIRECT

Y
.
SOURCE % I)-::_;’ C————— (@) oerecTon
LIGHT IS
TTED
S TRANSM|
OBJECT
» .
SOURCE ¥ ()—» B (=) peTECTOR
A N
NO RETURN
SIGNAL DUE TO
{b) REFLECTIVE BLOCKAGE
SOURCE <% — 30 = -
BN
@ =
REFLECTIVE
DETECTOR SURFACE

Fig. 1 Position detection using optical fibres.
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Fig. 2 Shaft encoders and flow meters.

Electronics Today July 1985



+5V O=—

0-_—g %74L813

—) +5V

‘/174L§>—O ouTPUT

P

Fig. 3 TTL compatible link.
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Fig. 4 RS232 replacement link.

sion; however, various other factors such
as analog linearity, fitting, etc., do creep

The first circuit, Fig. 3, is one of the
most useful, since it provides a
medium-distance TTL-compatible link.
Using standard polymer cable, this circuit
can transmit up to 200Kbits/sec over a
distance of 10m.

Fig. 4 is a standard transmission line,
the RS232. The use of fibres eliminates all
the noise problems, twisted pairs, and
emitting loops. The modules can be PCB
mounted, providing convenient computer
links up to 200m,

The circuit of Fig. 4 can be modified
to become a TTL or CMOS transmission
system. A 1489 IC (Motorola, etc) acts as
a current buffer and also interfaces the
RS232 signal to TTL.

An audio frequency transmitter can
be made using a simple op amp circuit
with a gain of about 60 driving an NPN
transistor with the LED in its collector cir-
cuit. A 100k pot may be used in series with
the NPN base to adjust offset.

If power consumption is a problem
with transmitters, then a series-driven
emitter circuit is required (Fig. 5a). This
configuration is TTL compatible and
gives high brightness. If the current step is
so high that supply line modulation is oc-
curring, then a shunt-driven emitter can
be used (Fig. 5b). The power consumption
is greater, but the current step is reduced.

Electronics Today July 1985

DUNCAN INSTRUMENTS LTD.|;38
ELECTRONIC INSTRUMENT SPECIALISTS

O
121 MILVAN DRIVE, TORONTO, ONTARIO M9L 128
TEL. (416) 742-4448 - TELEX: 065-27271

OSCILLOSCOPE
MODEL 6022 20 MHz DUAL TRACE

The model 6022 oscilloscope meets the needs of the
modern technician at a most realistic price. A built-in
component tester enables problem components to be
eliminated, thus saving valuable service time.
FEATURES

DC-20MHz (-3 dB)

5mV vertical sensitivity

built-in component tester

140mm PDA tube with internal graticule

X-Y-Z operation

dual 1:1, 10:1 probes supplied

$635.00 FSTincl. Ontario residents add 7% PST.
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AMAZING

L__SCIENTIFIC and ELECTRONIC |

DEVICES

LASER DEVICES

* LC5 BURNING CUTTING CO2LASER .. ... . $15.00
¢« RUB3RUBY LASERRAYPISTOL .......... 15.00
* LRG3IRLASERRIFLE/PISTOL ............ 10.00
¢ LGU3 VISIBLE RED LASERRIFLE.......... 10.00

¢ LHP/LLD LASER LIGHT XMTR/RCVR SYS . . . 10.00
¢ LHC2 BEGINNER simulated VISIBLE LASER .5.00
SCIENTIFIC & ELECT

* TCL3SOLIDSTATE TESLACOIL35KV.. .. ... 6.00
* BTC3 250 THOUSAND VOLT TESLA COIL ... .9.00
* BTC51.5MILLION VOLT TESLACOIL ...... 15.00
¢ HVYM3 125 THOUSAND VOLT DC SUPPLY ... .8.00
* IOG3IONRAYFORCEFIELDGUN ...... ... 8.00
* HEG1MILLION WATT 500 JOULE SOURCE. . 10.00
ULTRASONIC ACCOUSTICAL

* PPF1PHASOR PAIN FIELD GENERATOR . . . 15.00

* PSP3PHASOR SHOCK WAVEPISTOL. ... .. 7.00
* IPG5 POCKET PAIN FIELD GENERATOR. . . ..7.00
* RAT2 RAT AND PEST ELIMINATOR ......... 6.00
® HT9HIGH FREQ. LISTENING DEVICE .. ... .. 8.00
SECURITY & PROTECTION

* DEVIDEVASTATINGDEVICES ............ 10.00
* PPG1 PHASOR PROPERTY GUARD ........ 15.00
* MFT1 MINIVOICEXMTR2-3MILE .......... 7.00
o INF1INFINITY TRANSMITTER ............ 15.00
* PSW3PHASOR BURNING STUNWAND ... .. 7.00

¢ {TMI INTIMIDATOR PLASMA GUN

WE STOCK ALL PARTS NECESSARY FOR
CONSTRUCTION OF THE ABOVE PROJECTS

e CATALOG CONTAINING HUNDREDS MORE OF
ALL NEW AMAZING and FASCINATING PLANS.
EASY TO BUILD KITS AND ASSEMBLED ITEMS
$1.00. CATALOG INCLUDED FREE WITH ANY OF
THE ABOVE PROJECT PLANS. SEND CASH,
CHECK, MO, VISA, MC IN US FUNDS.

INFORMATION UNLIMITED
P.O. Box 716, DEPT. ET, AMHERST, NH 03031
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$139.00
PRINTER AUTO-SWITCHER
ELIMINATES
-CABLE SWAPPING

Auto-switcher lets you connect one paraliel
printer to two computers.

* Operation is fully automatic

* No switches

¢ Pareliel centronics standard

* Two female centronics connectors

* One female DB-37 connector

* An attractive metal case

For more information please write or call:

PROTEC MICROSYSTEMS INC.
725 Decarie, Suite 202
St-Laurent, Que. H4L 3L4
Tel.: (514) 744-3363

Tix: 05-25134/PROTEC
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Designer’s Notebook

Receiver design depends
parameter you want to measure,
whether the signal is digital or analog.

on which
and

Fig. 6 is an audio frequency receiver
compatible with the transmitter of Fig. 5.
In its basic form it is a simple one tran-
sistor amplifier driven by a photodiode..

Obviously there are many variations

on

this theme: DC/AC amplifiers, A/D con-

verters, log amps, etc.

Finally, for the keen and wealthy,
there are several optical communications

receiver hybrid circuits available. These
provide most of the reception functions
on the chip, the user being able to control
the sensitivity and operating speed. One
such chip is the LH0O082 (National). This
requires only a photodiode and a stable
operating supply (Fig. 7a). Add a few
minor components and the device can
function over a range of 3nW input sen-
sitivity at 100Kbits/sec to 300nW at
15Mbits/sec. Additionally, it can operate
in an analog mode (Fig. 7b).
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Fig. 5 Series and shunt driven transmitters.
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Fig. 6 Audio frequency receiver.
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The BEST is still “made in West Germany”

HAM EG model H M203'5

the 20MHz Oscilloscope that outsells all others in Western Europe

POWER A 5
i X-Y TIME/DIV
+i= 5 75

X-POS.

.

|
:

4

At 4

|

. 20MHz Oscilioscope
HM203s

Until September 30, 1985

The model HM203-5 will be available complete with probes
at a special HAMEG-BCS price. This CSA approved
Oscilloscope is complete with a two year parts and labour
warranty; all for the special low price of

Immediate delivery from Stock FST Incl’d.

All major credit cards accepted. Offer available only through
; BL o
3 980 Alness St. Unit 7,

ELECTRGNICGii'85 o Y D =

(416) 661-5585
TELEX 065-28169
Mon-Fri 85 pm

VISIT OUR OCTOBER LIMITED

78,9,
EXHIBIT 1985
Metro Toronto Convention Centre
Toronto, Canada

Booths 1618-1620-1622 *Price F.O.B. Downsview, Ont.
Electronics Today July 1985 Circle No. 10 on Reader Service Card 61
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We’ve Put a
Local Area Network
on a Disk

Corporate Information Sharing. It's been described
as the key to increasing a company’s productivity. It's
aiso why large networks of PC’s are becoming more
and more common in the workplace...in spite of the
fact that they're costly, difficult to install, and incompat-
ible with much existing software.

Finally, there’s a solution to this corporate dilemma.
Its name is LANLink™

A Software-Driven LAN That Uses Standard,
RS-232 Ports. A major breakthrough in local area net-
works, LANLInk™ uses your computers’ existing serial ports
and runs under PC-DOS.

Because all of the intelligence the network requires is
on the server and satellite diskettes, expensive network
interface boards aren't required.

A Powerful Network That’s Cost-Conscious. If
you've been pricing board-driven LAN’s, you aiready
know that they can cost over $4,000 per workstation.

LANLink™ is different.

Boasting a data transfer rate in excess of 100,000 BPS,
LANLInk™ is compatible with a wide range of programs.
And because special boards aren't required, installa-
tion costs are one-third that of a traditional network.

A Network Designed the Way Business Works. With
LANLink™ you’re able to customize your network along
departmental lines using a data-sharing hierarchy and
password-protected access.

Get Started With LANLink™ TODAY. Call The Software
Link TODAY for complete details and the authorized
dealer nearest you. The LANLink™ Starter Kit, priced at
$745, comes complete with network software for both a
server and a satellite computer. For a limited time, 50
feet of RS-232 cable will be included free of charge.

LANLink™ is immediately available and comes with
a money-back guarantee. VISA, MC, AMEX accepted.

Circle No. 19 on Reader Service Card,

™

@ THE SOFTWARE LINK, INC.

Developers of MultiLink™ and MultiLink Advanced™
400 Esna Park Drive, Suite 18, Toronto {Markham), Ont. L3R 3K2

CALL: 416/477-5480
Dealer Inquiries Invited

MuitiLink, MultiLink Advanced & LANLink are trademarks of
The Software Link, Inc. PC-DOS is a trademark of IBM Corp.



TEK &seitoscores

THE ANSWER
BY ANY MEASURE

High performance
portable scopes. One name

says itall!

A world standard in performance There’s a full family of scopes to
plus value: the Tek 2000 family of fit demanding portable needs. At
portable scopes. Each one has dif- 60 MHz, choose the 2213A or dual
ferent characteristics but they have time base 2215A. At 100 MHz, the

with built-in GPIB interface for
automated measurements and a
powerful TV option for precise
video measurements.

plenty in common: quality that's 2235 or 2236 with its bright fluores- Contact the Tektronix office or

unmistakably Tektronix. In our 30 cent readout and integrated counter/ sales representative nearest you for

years of oscilloscope leadership, no timer/DMM. For field service environ- complete details. Each scope is

other scopes have recorded such ments, the ultra-durable, 100 MHz backed by a 3-year warranty, excel-

immediate popular appeal. 2335, 2336 or 2337, built to be rug- lent documentation, training bro—
Even compared to Tek's own pre- ged and reliable beyond all previous grams, plus applications and service

vious industry standards, these standards. support worldwide. All part of the

scopes are easier to use, more por- Finally, there are the 150 MHz 2445 high standard of excellence to

table, more precise. You get better and 300 MHz 2465: the leading expect when you work with Tektronix,

measurements faster, more perform- edge in portable scope perform- the world's largest and most

ance for the money. ance. Now you can specify either respected scope manufacturer.

Vancouver 604-438-4321 Toronto 416-675-3865

Calgary 403-250-1583 Ottawa 613-225-2850

Edmonton  403-434-9466  Montreal 514-697-5340
Winnipeg 204-632-4447 Dartmouth 902-469-9476

Copyright © 1984, Tektronix. Inc. All rights reserved. TTA-453 Circle No. 18 on Reader Service Card

Tektronix

COMMITTED TO EXCELLENCE
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