








wanted for cash!
OW COST PC's
SPECIAL BUY

‘AT 286’
40Mb HD + 3Mb Ram

LIMITED QUANTITY only of these 12Mhz HI GRADE 286 systems
Made in the USA to an industrial specification, the system was
designed for total reliability. The compact case houses the mother-
board, PSU and EGA video card with single 5%" 1.2 Mb floppy disk
drive & integral 40Mb hard disk drive to the front. Real time clock
with battery backup is provided as standard. Supplied in good used
condition complete with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantee. Ready to Run !

OrderanlGiiADEZBG o”‘ y £’29' oo (€)

Optional Fitted extras: VGA graphics card £29.00
1.4Mb 3'%" floppy disk drive {instead of 1.2 Mb} £19.95
Wordperfect 6.0 for Dos - when 3%" FDD option ordered £22.50
NE2000 Ethernet {thick, thin or twisted) network card £29.00

LOW COST 486DX-33 SYSTEM

Limited quantity of this 2nd user, supurb small size desktop unit.
Fully featured with standard simm connectors 30 & 72 pin. Suppled
with keyboard, 4 Mb of RAM, SVGA monitor output, 256k cache and
integral 120 Mb 1DE drive with single 1.44 Mb 3.5 floppy disk drive
Fully tested and guaranteed. Fully expandable Only

Many other options avaiable - call for details. £399.00 G}

FLOPPY DISK DRIVES 32" - 8"

54" or 3%" from only £18.95 !

Massive purchases of standard 5%" and 3%" drives enables us to
present pnme product at industry beating low prices! All units {unless
stated) are BRAND NEW or removed from often brand new equip-
ment and are fully tested. aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of standard
size. All are IBM-PC compatlible (if 3%2* supported on your PC)

3%" Panasonic JU363/4 720K or equivalent RFE

3'%" Mitsubishi MF355C-L. 1.4 Meg. Laptops only

3%" Mitsubishi MF355C-D. 1.4 Meg. Non laptop

5%" Teac FD-55GFR 1 2 Meg (for IBM pc's) RFE

5%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE

5%" BRAND NEW Mitsubishi MF501B 360K

Table top case with mlegral PSU for HH 5%* Flopp or HD £29 95(8)
8" Shugart 800/801 8" SS refurbished & tested 95.

8" Shugart 810 8" SS HH Brand New

8" Shugart 851 8" double sided refurbished & tested
Mitsubishi M2894-63 8" double sided NEW
Mitsubishi M2896-63-02U 8" DS slimline NEW

Dual 8" cased dnives with integral power supply 2 Mb £499.00(E)
HARD DISK DRIVE

End of line purchase scoop! 8Brand new NEC D2246 8" 85 Mbyte
drive with industry standard SMD Interface, replaces Fujitsu
equivalent model. Full manual. Only £299.00 or 2 for £525.00 (E)

3" FUJI FK-309-26 20mb MFM I/F RFE £59.95(C)
3%2" CONNER CP3024 20 mb IDE I/F (or equiv }RFE £59.95(C})
3%" CONNER CP3044 40mb IDE I/F (or equiv.)RFE £69.00(C)
3" RODIME RO3057S 45mb SCSI I/F (Mac & Acorn)  £69.00(C)

31" WESTERN DIGITAL 850mb IDE I/F Brand New  £185.00(C)
5'4* MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE  £49.95(C)
5" SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95(C)
5's" CDC 94205-51 40mb HH MFM I/F RFE tested £69.95(C)
5%" HP 97548 850 Mb SCSI RFE tested £89.00(C)

5%" HP C3010 2 Gbyte SCSI differential RFE tested £195.00(C)
8" FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00(E)
Hard disc controllers for MFM |, IDE, SCSI, RLL etc. from £16.95

THE AMAZING TELEB

Converts your colour monitor into a QUALITY COLOUR TV!!
TV SOUND &

VIDEO TUNER

CABLE COMPATIBLE *

The TELEBOX 1s an attractive fully cased mains powered unit, con-
taining all electronics rea %to plug into a host of video monitors
made by makers such as MICROVITEC, ATARI, SANYO, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
video output will also plug directly into most video recorders, allowing
reception of TV channels not normally receivable on most televi-
sion receivers* (TELEBOX MB). Push button controls on the front
panel ailow reception of 8 fully tuneable 'off air' UHF colour television
channels. TELEBOX MB covers virtually all television frequencies
VHF and UHF including the HYPERBAND as used by most cable
TV operators. A composite video output is located on the rear panel
for direct connection 1o most makes of monitor or desktop computer
video systems. For complete compatibility - even for monitors with-
out sound - an integral 4 watt audio amplifier and low level Hi Fi
audio output are provided as standard
TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted with mte?ral speaker £39.50
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6 m}'rz sound specification.
“For cable / hyperband reception Telebox MB should be connected
10 a cable type service. Shipping code on ali Teleboxe's is (B)

DC POWER SUPPLIES

Vlrtually every type of power
upply you can imagine.Over

10 000 Power Supplles Ex Stock
Call for info / list

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SAVINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification
'\ monitors you will ever see -
At this price - Don’t miss it!!

Mitsublshi FA3415ETKL 14" SVGA Multisync colour monttor with fine

028 dot ptch tube and resolution of 1024 x 768. A
varisty of mputs alows connection to a host of comput-
ers ncludng IBM PC's n CGA, EGA, VGA & SVGA
E (including Amiga 1200),

features: Etched
oeplate, text switching and LOW

TION MPR
specification. Fully guaranteed supphied in EXCEL-

LENT Httle used condttion.

Order as
Tit & Swivel Base £4.75 Only £119 ¢
VGA cable for 1BM PC included. y MITS-SVGA

External cabiles for other types of computers CALL

As New - Used on film set for 1 week only!!
15" 0.28 SVYGA 1024 x 768 res. colour monitors.
Swivel & tilt etc. Full 90 day guarantee. £145.00 (E)

Surplus always
wanted for cash!

19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Ultra Smart
Less than Half Price!

Top qualty 19° rack cabinets made in UK by
Optima énclosuros Ltd. Units feature
designer, smoked acrylic lockable front door,
full height lockable half louvered back door
and louvered removable side panels. Fully
adjustable internal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution strip make
these racks some of the most versatile we
have ever sold. Racks may be stacked side by side and therefore
require onty two side panels to stand sungly or in multiple bays.
Overall dimensions are: 77%" H x 32%" D x 22° W. Order as:

OPT Rack 1 Complete with removable side panels. £335.00 (G)

OPT Rack 2 Rack, Less side panels £225.00 (G)

[ 32U - High Quality - All steel RakCab

Made by Eurocraft Encl Ltd to the high ible spec,
rack features all steel construction with removable

side, front and back doors. Front and back doors are
hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door
s constructed of double walled steel with a

FeTIOLROIRIIROTNOIF
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Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors.
Good SH condition - from £299 - CALL for Info

PHILIPS HCS35 (same stxle as CM8833) atlracuvely styled 14"
colour monitor with both 15.625

i style’' smoked acrylic front panel to
enable status indicators 1o be seen through the
panel, yet remain unobtrusive. Internally the rack
features fully slotted reinforced vertical fixing
members to take the heaviest of 19™ rack

Khz video inputs via SCART nockol and separale phono jacks.
Integral audio power amr and speaker for all audio visual uses.
Will connect direct to Amiga and Atari BBC computers. Ideal for alt
video monitoring / security applications with direct connaction
to most cofour cameras. High quality with many features such as
front concealed flap controts, VCR correction button etc. Good
used condition - fully tested - guaranteed

Dimensions: W14° x H12%" xg15%‘ D. only £95 (E}

PHILIPS HCS31 Ultra compact 9" colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal
for all monitoring / security apphications. High quality, ex-equipment
fully tested & guaranteed {possible minor screen bums). In attrac-
tive square black plastic case measuring W10" x H10" x 13%" D

240 V AC mains powered. only £79.00 (D)

KME 10" 15M10009 high definition colour monitors with 0.28" dot
pitch. Superb clarity and modern styling.
Operates from any 15625 khz sync RGB video
source, with RGg analog and composite syn
such as Atari, Commodore Amtga, Acor
Archumedes & BBC. Measures only 13%" x 12°

11", Good used condition. Only £125 )
20" 22" and 26" AV SPECIALS

Superbly made UK manutacture. PIL all solid state colour monitors,
complete with composite video & optional sound Input. Attractive
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.in
EXCELLENT littte used condition with full 90 day guarantee.

20"...£135 22"..£155 26"...£185(
SPECIAL INTEREST ITEMS

MITS. s FA3445ETKL 14" Industrial spec SVGA monitors
2kW to 400 kW - 400 Hz 3 phase power sources - ex stock
1BM 8230 Type 1, Token ring base unit driver
IBM 53F5501 Token Ring ICS 20 port lobe modules
1BM MAU Token ring distribution panel 8228-23-5050N
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE £550
Trend DSA 274 Data Analyser with G703(2M) 64 Yo £POA
Marconl 6310 Programmable 2 1o 22 GHz sweep generator £6500
HP1650B Logic Analyser £3750
HP3781A Pattem generator & HP3782A Error Detector £POA
HP APOLLO RX700 system units £950
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts  £1800
HP3081A industrila workstation c\w Barcode swipe reader €175
HP6264 Rack mount vanable 0-20V @ 20A metered PSU £675
HP54121A DC to 22 GHz four channel test set £POA
HP7580A A1 B pen HPGL high speed drum plotter £1850
EG+G Brookdeal 95035C Precision lock in amp £650
View Eng. Mod 1200 computerised inspection system £POA
Ling Dynamics 2kW programmabie vibration test system  £POA
Computer controlled 1056 x 560 mm X Y tabie & controller £1425
Keithiey 590 CV capacstor / voltage analyser £POA
Racal ICR40 dual 40 channel voice recorder system £3750
Fiskars 45KVA 3 ph On Line UPS - New batts Dec.1995  £9500
ICl R5030UV34 Cleanline ultrasonic cleaning system £POA
Mann Tally MT645 HI%? speed line printer £2200
Intel SBC 486/133SE Multibus 486 system. BMb Ram £1200
Zeta 3220-05 AO 4 pen HPGL fast drum plotters £1150
Nikon HFX-11 (Ephiphot) exposure controt unit £1450
Motorola VME Bus Boards & Components List. SAE / CALL EPOA
Trio 0-18 vdc linear, metered 30 amp bench PSU. New
Fujitsu M3041R 600 LPM band pninter
Fujitsu M3041D 600 LPM pninter with network intertace
Perkin Elmer 2998 Infrared spectrophotometer 0.
VG Electronics 1035 TELETEXT Decoding Margin Meter  £3750
Andrews LARGE 3.1 m Satelite Dish + mount (For Voyager') £950
Sekonlc SD 150H 18 channel digital Hybnd chart recorder  £1995
TAYLOR HOBSON Tallysurf amplifier / recorder
System Video 1152 PAL waveform monitor
Test Lab - 2 mir square quietised acoustic test cabinets
Kenwood 9601 PAL Vectorscope - NEW

Please call for further details on the above Items

£245
£POA
£950
£750

£95

The two movable vertical fixing struts
(extras available) are Fre punched tor standard
‘cage nuts’. A mains distribution panel internal-
ly mounted to the bottom rear, provides 8 x IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utility socket. Overall ventilation is provided by ;
tully louvered back door and double skinned top section
with 1op and side louvres. The top panel may be removed for fitting
of integral fans to the sub plate etc. Other features include: fitted
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Supplied in excellent, sightly used
condition with keys. Colour Royal blue. External dll‘nenSlOnS
mm=1625H x 635D x 603 W. { 64" H x 25" D x 23%" W
Sold at LESS than a third of makers pnce !

A superb buy at only £195.00 ©)

Over 1000 racks - 19" 22" & 24" wide
3 to 44 U high. Available from stock !!
Call with your requirements.

TOUCH SCREEN SYSTEM '

The ulimate in ‘Touch Screen Technology’ made by the experts -
MicroTouch - but sold at a price below cost !! System consists of
a flat translucent glass laminated panel measuring 29.5 x 23.5 cm
connected to an electronic controller PCB. The controller produces
a standard serial RS232 or TTL output which continuously gives
simple senal data containing positional X & Y co-ordinates as to
where a finger is touching the panel - as the finger moves, the data
instantly changes. The X & Y information is given at an incredible
matrix resolution of 1024 x 1024 positions over the entire screen
size ! A host of enables direct con-
nection to a PC for a myriad of applications including: control pan-
els, pointing devices, POS systems, controliers for the disabled or
computer un-trained etc etc. imagine using your finger with
‘Windows', instead of a mouse 1! {a driver is indeed available !) The
for this g product are only limited by your
Imagination!! Compilete sys(em including Controller, Power Supply
and Data supplied at an incredible price of only:
Full MICROTOUCH software support pack £ 145. 00 (8)
and manuais for IBM compatible PC's £29.95 RFE - Tested

LOW COST RAM & CPU’S

INTEL 'ABOVE’ Memory Expansion Board. Full length PC-XT
and PC-AT compatibie card with 2 Mbytes of memory om board
Card is tully selectable for Expanded or Extended (286 processor
and above) memory. Full data and driver disks nu% fied. RFE.
Fully tested and guaranteed. Windows compatible. 9.95(A1)
Half length 8 bit memory upgrade cerds for PC AT XT expands
memory etther 256k or 512k in 64k steps. May also be used to fil
in RAM above 640k DOS Imit. Com 4plete
Order as: XT RAM UG. 256k. E3 95 0!512k £39.95 (A1}
|

£16.50 (A1)

1MB x 9 SIMM 9 chip 120ns Only
1MB x 9 SIMM 3 chip80ns £19.50 or 70ns  £22.95 (A1)
1MB x 9 SIMM9chip80ns £21.50 or 70ns  £23.75 (A1)
4 MB 70 ns 72 pin SIMM_-with parity- Only £95.00 (A1)
INTEL 486-DX33 CPU £55.00 INTEL 486-DX66 CPU £69.00 (A1)
FULL RANGE OF CO-PROCESSOR'S EX S'TOCK CALL FOR ££%

FANS & BLOWERS

EPSON D0412 40x40x20 mm 12v DC £7.9510/ £65
PAPST TYPE 612 60x60x25 mm 12v DC £8.95 10/ £75
MITSUBISHI MMF-D6D12DL 60x60x25 mm 12v DC £4.95 10/ £42
MITSUBISHI MMF-08C120M BOx80x25 mm 12v DC £5.25 10/ £49

MITSUBISHI MMF-098120H 92x92x25 mm 12v DC £5.95 10/ £53
PANCAKE 12-3.5 92x92x18 mm 12v DC £7.95 10/ £69
EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specify 110
or 240 v £6.95. 80 x 80 x 38 mm - specity 110 or 240 v_ £5.95
IMHOF B26 1900 rack mnt 3U x 19" Blower 110/240v NEW £79.95
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

Issue 13 of Q)Lsp[ay News now avallable - send large SAE - PACKED with bargains!
DISTEL®

Open Mon-Fri 9.00-5:30
Dept PE. 32 Biggin Way
Upper Norwood

-agmmwcs- —

Universities and Local

Open Mon - Sat 9:00 - 5:30

Ne. Thornton Heath &
Selhurst Park SR Rail Stations

Maniand. UK customers add 17.5% VAT to TOTAL order amount. Minmum order £10. Bona Fide account orders
. Cheques over £100 are subject to 10 working days clearance. Carriage

(B)-£5 50, (C)=08.50, (D)=£12.00, (E)}=£15.00, (F)=£18.00, (G)=CALL Allow approx 6 days for shippng - faster CALL. Scotland surchame CALL All goods

Standard Conditions of Saie

notice. Orders subject to stock. Discounts for volume. Top CASH prces pa

Authorties - minmum account order £30.

and unless stated guaranteed for 90 days.

RETURNING SOON !

ALL ‘B ENQUIRIES -

215 Whitehorse Lane The Original
South Norwood REE On line Database
On 68A Bus Route Into on 20,000 + stock herms!

FAX 0181 679 1927

from Govemment, Schools,
charges (A)=£3.00, (A1)=£4.00,
supphed 10 our

Al?xammeesmaremmtobasebassAl@tsreseNedlomanEe spacfications without prior
surplus goods. All trademarks etc acknowiedged. © Di Iedroncs1996 E&OE.066





































































Other factors which a designer would
sometimes take into account include the
“‘tempco’’ — temperature co-efficient —
an indication of how much the value is
likely to drift up or down when the
temperature changes. This is expressed in
terms of parts per million (ppm) per °C,
and metal film resistors offer superior
performance in this respect (S0ppm com-
pared with 200-500ppm for carbon film
types). There is an excellent reference to
this and those “‘E’" values in the book
Newnes *‘Electronics Toolkit'" by Geoff
Phillips (ISBN 0-7506-0929-X), which is a
handy source of data.

To answer your final question, there is
technically nothing to be gained by using
metal film resistors if carbon film are spec-
ified in Components Lists. When funds are
restricted. | recommend gradually building
up a “‘resistor kit'’ — 5% 0-25W carbon
film resistors are perfectly adequate for
hobbyists’ needs — perhaps purchasing ten
or twenty of some of the most popular
values each time you place an order. I
simply store them in re-scalable poly bags,
with a large bag holding each E12 value
(as listed earlier), and smaller bags within
containing the resistors themselves.

Intermet users may be interested in
two freeware resistor colour code pro-
grams available from our FTP site at
ftp://ftp.epemag.wimborne.co.uk/pub/
software. Resistor.zip is a simple, neat
3-colour code display — type in the value
to see the colours, or click to select a
colour and see the resistance value com-
puted. Rescalc.zip deals with S-colour
band types. Both programs run under
Windows 3.x or Windows 95.

For readers who do not have Internet
access, we can provide both these freeware
files on an IBM-PC floppy disk for the
sum of £2.50 (UK) which covers copying,
mailing, postage and handling.

Redundant Pins

Become Static-prone

An avid “‘Ingenuity Unlimited’” con-
tributor, the Rev. Thos. Scarborough of
Cape Town, South Africa asks several
questions in a recent letter: ““Why should
unused pins of i.c.s be tied high or low,
and what are the consequences of failing
1o do so?”’ And another similar ques-
tion cropped up in an Intemet newsgroup
recently:

“I'm just getting into electronics, and
was working on a project when | noticed
that my NAND gate (2-input quad 4011
CMOS chip) was not working properly. To
test it out, I wired a basic circuit where
one input always had power, and the other
is connected to power via a pushswitch.
The output was connected to an led.
Theoretically, the le.d. should stay on
unless the button is pressed. It sort of
did this, but when [ released the button,
it remained off. I also noticed it would
come back on again if I gently tapped the
circuit.”

CMOS technology was originally
known as COS/MOS (Complementary-
Symmetry Metal-Oxide Semiconductor)
and was pioneered at the RCA
Laboratories in Princeton, New Jersey in
the early 1960s. RCA Solid State
announced the first commercial COS/MOS
series in 1968, nearly thirty years ago.

Everyday Practical Electronics, April 1997
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PULL-DOWN
RESISTOR ALL UNUSED GATES
SHOULD HAVE INPUTS
100k GROUNDED TO Vss
56891213
o O T Q Vss

Fig. 3. A pull-down resistor is essen-
tial to prevent the input (pin 2) from
“floating "

RCA utilised new on-chip complemen-
tary  p-channel and n-channel MOS
“transistors™  in their new CQOS/MOS
gates. These transistors are perhaps better
thought of as “*capacitors’” since they are
formed from an extremely thin sandwich
of metal oxide and i.c. substrate acting
as capacitor “plates’’. separated by a
dielectric of silicon dioxide. The device
works by transferring charge between the
gate’s intermal CMOS “‘capacitors™. Un-
like a bipolar device, no noticeable input
current flows, and instead the gate is
purely voltage controlled.

Consequently, the MOS transistors are
formed using extremely thin layers of
oxide which are highly prone to damage
by static electricity discharges. CMOS
gates have a very high input impedance
(1012 ohms or more) and contain an
input-protection circuit consisting of a
diode network which (one hopes) will
shunt away any excess voltages created
through the accumulation of static, or the
application of excessive signal voltages or
noise.

However. it's easy for a human body to
acquire a charge of 10-20.000eV (electron
volts) purely by walking on a nylon carpet.
and this is sufficient to destroy a CMOS
device if you discharge yourself into the
chip. Hence we pin our, hopes on anti-
static precautions (wrist straps, etc.) and
we hope that those built-in diodes will
catch anything else; in fact the diodes
provide protection up to about 4kV, less
on older devices.

When building circuits which contain
CMOS logic, it is best to ground any
unused pins to OV (V). This equally
applies to the input pins of wnused
gates. Failure to
do so can force
the CMOS transis-
tors to move into
their linear region,
rather than  ac-
ting as simple on-
off switches. This
causes larger cur-
rents to flow and
results in faulty or
erratic operation of
the gate, or possibly
the entire chip.

Our anonymous

81/2"x 11"

*Or Photocopy

**Use standard
household iron

Use Standard Copper Clad Board

unconnected to anything. A pull-up or
pull-down resistor should always be used
on CMOS inputs to prevent the CMOS
transistors from partly conducting. In this
example, he should hook a pull-down
resistor. say 100k or so, between the pin
and V., remembering that the switch
itselt is connected to the input pin and
positive rail (+Vyg). The resistor biases
the pin to one supply rail or the other, see
Fig. 3.

The very act of ‘‘tapping’” the chip
with a finger may have contributed to the
CMOS gate’s bizarre behaviour because
he may have introduced further static or
helped to shunt some of it away. | have
witnessed odd behaviour with a counter
chip which would display a seven-seg-
ment figure randomly when a finger was
placed nearby. The cause was static ac-
cumulation on some unused pins of the
counter!

With bipolar devices, it perhaps isn’t
compulsory to use biasing resistors but in
many situations it is a wise precaution as it
helps the stability of the circuit. The 555
timer shown in Fig. 4 has pull-up resistors
on the trigger and reset pins, to prevent
erratic operation.

PULL UP
RESISTORS
47k 47k 8

P Ve
RST 1oy Dis
NE555
OR
5 TRIG jcm7555
o—fJour THR
s 2 ov
TRIGGER | RESET 1
|_|o |_|o
[ 3
t=1.1RC
ov
<

Fig. 4. Pull-up resistors are used to
bias the trigger and reset pins fo the
positive rail.

If you have any questions or
comments. please write to Alan
Winstanley.  Circuit  Surgerv.  Wim-
borne Publishing Ltd., Allen House.
East  Borough, Wimborne, Dorset,
BH21 [PF, United Kingdom. E-mail

alan@epemag.demon.co.uk. We cannot
guarantee a personal reply but will
endeavour to offer help where possible.

Printed Circuits in Minutes
Direct from LaserPrint!

1. LaserPrint*
2. Press On**
3. Peel Off
4, €tch

Internet friend also

5 sheets £12.50

PRESS-N-PEELl

10 sheets £25

made the subtle [
mistake of keep- ETCHING SUPPLIES
ing an input

pin ‘‘floating” or

18 STAPLETON ROAD - PETERBOROUGH PE2 6TD
TEL: 01733 233043 FAX: 01733 231096

Plus VAT & Postage



















PIC16C84 and BIM Transceiver
Development Platform in one !

A hardware development platform for exploring high speed,
PC-PC, half duplex, two way Radio Data Communications !

INCLUDES:-

10MHz PIC16C84
BIM-418-F Transceiver
9-Pin D-Type Connector
2-Wire RS232 Interface
Transmitter On LED
Receiver On LED

1/4 Wave Wire Antenna

Supplied with a free firmware driver the Cyphernet transceiver
will permit you to link PC’s and transfer data using Windows
terminal mode. Only £79.95 each. Combined power and data
cable only £ 6.95 each.

Radio-Tech Limited CYPHERNET - 1M
Measures only 39 x 59mm x 17mm

==

Radio - Yech Limitea

Dedicated PIC16C84 program-
ming tool for re-programming
the intemal control firmware,
permitting the user to explore
and develop applications of ther
own. Only 94.95 each.

Unit featured above 1s Licence Exempt to MPT 1340
within the UK Export Versions on 433 92MHz to
ETS300-220 avaiable with 1 and 10mW output
power Prices exclude VAT and Carmage

Free Catalogue !

Radio - Tech Limited, Overbridge House, Weald Hall Lane
Thornwood Common, Epping, Essex CM16 6NB.
Sales +44 (0) 1992 57 6107 (4-lines) Fax +44 (0) 1992 56 1994
http:/iwww.radio-tech.co.uk E-mail radtec@radtec.demon.co.uk

PIC DEVELOPMENT

PROGRAMNDMER PIC FEEZL

Program/read/verify 16C54/55/56/57/58/61/62/620/621/622/63/

64/71/73/74/84/Serial EEPROMs. Expansion port.
Built and Tested Only £52.95

PROGRANDMER/ICE PIC EEZT

As above but with In-Circuit Emulation Capability.
Built and Tested Only £72.95

Both systems have ZIF sockets already fitted and expansion
ports for current and future developments!

Other PIC developments. Leaming pack for
demonstration pack, PIC basic (Tel/write for details).

beginners,

TRICE®
PIC Real Time In-Circuit Emulation.

® Emulation to 20MHz.

' PROJECT KITS

COMBINATION LOCK Versstile electronic lock
comprising main circuit & separate keypad for
remote opening of lock. Re‘ny supplied. 3029-KT

£8.96
UGHT ALARM Protect your Alarm

Product data

[ back

01279 832269

High performance surveiliance _kits. Room
with electret
microphones & banery hoiders/clips. All

sounds if circuit detects smallest amount of light.
Place in cash box etc. 3008-KT £4.50

ALARM 110db of ear plmcnrz'm ise. PCB
fits in box with has 2 x 36mm piezo ents built
into their own resonant cavity. Use as an alarm
siren or just for fun! 6-9VDC. 3015-KT £8.75

LED C 3 digit basic evert counter cir-
cuit on main board. Count & Reset switches &
debounce circuit on 2nd. Cascade 2 or 3 kits for

more digits. Box provided. 3001-KT £1285
F\.NCI%N ENgﬁA OR Quad Op-Amp oscillator

& wave shaper circuit generates audio range

I square waves (BHz-8KHz), tn-ngla & pseudo sine
uts. 9VDC. 3023-KT £

L PROBE tests CMOS & TTL circuits &

detects fast pulses. Visual & sudio indication of

l ?IC state. Full instructions supplied. 3024-KT

ROULETTE LED ‘Bal’ spins round the wheel,
slows down & drops into a siot. 10 LED's, CcMOS
decade counter & Op-Amp. Educational & fun!

.75
l PELTIER JUNCTION HEAT PUMP Boil & freeze
water instantly! Uu for regulated cooling of

& much more.
Heatsink required. 3066-KT £18.50
9V XENON TUBE FLASHER Transformer circuit
steps up 9V battery supplw flash the 25mm long
Xenon tube. Adjustable h rate (0.25-2 Sec's).
3022-KT £10.96
LM383 AUDIO AMPLIFIER Popular module for
any general {Class 8) audio application. Typ. out-
put 10W @ 16V & 2W speaker; TW @ 9V & W,
3047-KT £9.25
LED FLASHER 5 ultra bright red LED's flash in
saquence or randomly. deal for model railways.
1)52 KT £4.50
MULT! SEQUENCE LED FLASHER same as 3052-
KT above but you have 7 patierns to choose from.
50

3037-KT £4..

LED DICE Classic intro to electronics & circuit
analysis. 7 LED’s simulate dice roli, slow down &
land on a number &t rendom. 556 IC circuit.
3003-KT £7.75

DUAL LED DICE PIC 18C54 circuit performs simi-
lar function to 3003-KT above but two dice. Good
intro to micro-controllers. Software code supplied
on digk. 3071-KT £15.25

16C84 PIC PROGRAMMER Reads, programs &
verifies. Uses sny PC parallel port. Ali hardware,
software & documentation needed to learn & test
this uC provided. 3081-KT £25.50

STAIRWAY TO HEAVEN Tests hand-eye co-or-
dination. Press switch when green segment of
LED lights to climb the stairway - miss & start
?nm Good intro to several basic circuits. 3005

SPEED CONTROLLER for any common DC motor
up to 100V/SA. Pulse width modulation gives max-
imum torque at ail speeds. 5-15VDC. 3067-KT

£17.50
3V/1.5V TO 9V BATTERY CONVERTER Rvaloc
ive BV ies with ic 1.5!

teries. IC based circuit steps up 1 or 2 ‘AA’ bat-

teries to give 8V/1BmA. 3035-KT £4.75

AM KIT Tuned Radio Frequency front-

end, single chip AM radio IC & 2 stages of

audio amplification. All components inc. speaker

g;ov:dod PCB 32x102mm. 3063-KT £8.95
SOUNDS 4 selectable sounds -

whistie blowing, level croul bet,

chugging, & chckely clack’. Al

components inc. speaker supplied,

SG1 £4.50

AUDIO TO LIGHT MODULATOR Controls intensity

of one or more fights in response to an audio

input. Safe, modern oplﬁo;]pl;rndegqn. Mains

vol experience required. 3012- .75

n:gmcncarsmommavcmaau

o make timers for a few saconds or up

rﬁa&mmntua
CHANNEL R TX/RX Controls 8 relays using IR

AB audio power amp IC designed n

fov quality stereo applications. 3088-KT £9.96
BR’I‘;GEAM IPLIRER 40W of ‘bDrute’ power @

1ZVDC iro 4W speakers. ldes!

3091-KT £7.96

STEREO VU METER shows peak music power

using 2 rows of 10 LED's igreen, yellow, red)

moving bar display. 0-30db. KT £10.96
L] R&OTE TOGGLE SWITCH Use any remote

car booster amp.

QIAAAAAAAAAAA“A‘AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

can d on an ordinsry
VHF FM rsdio.

MTX - Miniature

3V Tranamitter

Easy to build & guaranteed to

tranamit 500 metres {over 1000m possible with
higher voltage & better serial). 3-9V operation.
Only 45x18mm. 3007-KT. £4.95

MRTX - Miniature 3V Room Transmitter

Our best selling ‘bug’. Super sensitive, high power
- 1000m range (Up to 2 miles with 18V supply &
ng 9V operation. 45x19mm. 3016-X7. I

boner seriall

oparates
range. Low standby current - conserves
power. Adjustable sensitivity & tum-off delay. Onw
63x38mm, 3028-KT £7.98

THE EXPERTS IN RARE &
UNUSUAL INFORMATION! I

Full details of ali X-FACTOR PUBLICATIONS can be
found in our cal ue. N.8. Minimum order charge
for reports and plans is £5.00 PLUS normal P&FP

® Step/Skip/Animate/Run etc. cortral unit to switch onboard relay onvoff. 3058- MINI CCTV CAMERA
® Variable Speed selection. PC DATA ACOUISITION UNIT Enables your PC Latest highA guality FEATURES
T P]C to monitor & control extsrnal events & devices 1R-sensitive
rue ® 8k x 16 Emulation RAM. rallel port, m;x‘ronmomn /ER Inde- monochrome
Real Time THE ® Target Probes included. 3|3§’.°£r'"§1?7"s" ol ¢ servo motors fnot supplied) | EATRCE '.?.?3‘;';’"?' !
W LIN Tl @ Supports 18/28 pin PIC’s. UnieOLARS Terven uoTon omyER s 5.0 | CCTV. Surveilance | e e
In FIRST LASER POINTER KIT 5mW Hitaschi 870nm red | ©1C. Simply plug  |eich cugin igh
faser diode. Attractive plastic case supplied. 3070- into scart or video.
o Real Time PIC-ICE Only £149.95 KT 40.05 Six on-board IR
Circuit that won t break . ULTRASONIC MOVEMENT DETECTOR Xtal LED’s. Less than
e (G Test your code in a founed raneducers ona - gammt *9° | half the size of a P ot i 7 xS
Emulator / y 75x40mm PCB. 4 7m range. cigarette packet *Marntenance free
TRICE Adjustable sensitivity. | *Budtan slecvoncally
L rﬂ Please add £2.00 P&P and | plu- AUDIO » EDUCATIONAL » LASER » SECURITY » TEST GEAR » BOOKS & more |
Erirg ‘ make cheques payable to Our high quality project kits are supplied with all components, fibre glass PCB's & comprehensive
LENNARD RESEARCH instructions. FREE CATALOGUE with order or send 2 x st Class stamps (refundable) for detalls of over
100 kits & publications Mail order only. Please ADD £2.00 P. & P (Europe £3, Rest of Word £4) &
29 Lavender Gardens, Jesmond, Newcastle upon Tyne, NE2 3DD. make cheques/PO’s payable to Quasar Electronics. Goods normally despatch within 5 wo dg days
Tel/Fax: (0191) 281 8050. Please allow 28 days for delrvery. Prices indude VAT at 17 5%. For safety send cash by recorded
Product pictures /info on our web site: I Quasar Electronics Unét 14 ﬁu?grml‘oogwws STORTFORD Herts CM23 2PA
* -mail: 3 COMPUServe.com
http://www.vex01.demon.co.uk/lennard.html Woeb site: http://ourworld.compuserve.com/homepages/QuasarElectronics
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Frequency Synthesiser

The circuit diagram for the Divide-by-
N Counter appears in Fig.3, and this is
basically the same programmable div-
ider circuit described previously, but
with the oscillator stage omitted. Refer to
last month’s EPE for a full description of
this circuit.

The circuit diagram for the clock and
p.L1 stages of the Frequency Synthesiser
is shown in Fig. 4. Transistor TR1 is used
in a conventional crystal oscillator which

enerates a 4MHz output signal. This is
ed to the clock input of a seven stage
binary “ripple’”” counter (IC1). In this cir-
cuit only the first three stages of IC1 are
used, giving a divide-by-eight action and
an output frequency of 500kHz.

Note that an ordinary 4024B™ is not
likely to work properly witl a five
volt supply and an input frec ency of
4MHz. Its guaranteed maximum clock
frequency with a five volt supply is
just 2.5MHz. IC1 must therefore be a
74HC4024, which will operate at up to
70MHz.

The output of IC1 drives a series of
four identical divide-by-10 stages. These
are based on 4017BE one-of-ten decoders
and decade counters.

1 +5v
IC9 pin 14
1s|1|7l1o|9 6] 1 1019 14
5 7 15 3] 12
. Ic7 1c8 IC10
€6 pin 4 =1 74nci6 74HC161 'c9 40248E 16 pin 3
2
8131‘1516 5131‘1515 IC9 = 4001BE 27
DO D1 D2 D3 04 DS D6 D7  IC9 pin 7

Fig. 3. Circuit diagram for the Divide-by-N Counter.

ov

wider range once it has actually locked
onto the input signal. Accordingly, the
division rate through the divide-by-N
counter should be set to a middle value
initially so that the p.Ll. can easily lock
onto the 50Hz input signal. It should
then be able to track a substantial range
of output frequencies.

Home Improvements

As already pointed out, in order to
cover a really wide frequency span the
circuit must have several operating

steps, and 2Hz to 50Hz with 1Hz resolu-
tion. In this way the basic 25:1 frequency
span of the synthesiser can be boosted to
an output frequency range of 25000:1.
Modifying the circuit to cover a fre-
guency span of 2kHz to 50kHz is not dif-
icult. IC6 must have a 500Hz clock sig-
nal in order to give 1kHz resolution, and
this can be achieved by omitting the last
of the divide-by-10 stages.
Pin 12 of IC4 then connects to pin 14
of 1C6. Also capacitor C4 must be made
much lower in value at around 470p, be-

+5v
l 1 2 R2 C4
T 100n X1 % 2k2 4n7
4MHZ
,—-I[]I-—- 14 16 16 16 16 16 |5 7
R1 - Toog'iviﬂar
N \ Ic1 9 iIc2 12 Ic3 12 Ic4 12 Ic5 12 IC6 3 P
VWA 74HC4024 | 14] 40178e | 14} 40178c | 14] 40178€ | 14] 40178E | 14 4046BE 4 To Divider
TR Input
BC547 72 8 [13 15 8 13|15 8 [13]15 8 13 |1s 8 [s 11 |2]9
e | T ] O G O 3 EE S O (3 £ C £ 1)
68Kk
TR1
C2 on c3 R3 & 5CS
33pT BCS47 T27p 106 Tm
ov
Fig. 4. Circuit diagram for the clock, divider and p.1./. stages.

In this application only the “carry out”
output at pin 12 is required, and the
other ten outputs of each device are left
unused. The inhibit and reset inputs at
pins 13 and 15 serve no useful purpose in
this application, and are connected to the
zero volt (0V) rail.

A CMOS 4046BE ‘“‘micro-power” p.LL
chip is used for IC6. The only discrete
components this requires are timing
components capacitor C4 and resistor R3,
and filter components R4 and C5. The
4046BE actually has two phase com-
parators with a common input terminal
(pin 3), but their outputs are available
separately at pins 2 and 13. The circuit
will work with R4 connected to either of
these outputs, but pin 2 seems to provide
a slightly wider lock range in this
application.

In theory, the divide-by-N counter
provides a maximum output frequency
that is well over one hundred times
higher than the minimum output fre-
quency. In reality the p.11. might not lock
properly over such a wide frequency
span. Some “tweaking” of R3’s or C4’s
value should optimise the lock-in range
for a given specimen of the 4046BE, but if
a very wide frequency span is required it
will almost certainly Ee necessary to
cover it in two or more ranges.

It is normal for a p.Ll. to have a rela-
tively small initial lock range, but a much
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ranges. There is more than one way of
tackling this. One approach is to have a
relatively high frequency range from the
synthesiser, and to then use dividers to
provide lower output frequencies.

For example, suppose that the syn-
thesiser operates over a frequency range
of 2kHz to 50kHz in 1kHz steps. Feed-
ing the output to a divide-by-10 circuit
would give an additional range of 200Hz
to 5kHz with 100Hz resolution. Two fur-
ther divisions by ten would give addi-
tional ranges of 20Hz to 500Hz in 10Hz

cause the v.c.o. will operate over a higher
frequency range.

The alternative method of obtaining
more ranges is to use different clock
frequencies, and replace C4 with several
switched capacitors, one for each clock
frequency. This is likely to prove more
difficult in practice, and is not the
approach that would be recommended.
There is certainly plenty of scope
for experimentation though, and this
method should work well enough with
the right values for capacitor C4.

DREMEL X-ACTO
=

T m s
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MACROBLOCK

1235 67 [s]a]ro] n[12]13]ra]1s[16]172% €T

SEVERAL SUCCESSIVE
MACROBLOCKS FORMED
INTQ A"SLICE"

A SLICE FORMS A PART OF A —_— IN SEQUENCE TO MAKE
TELEVISION FRAME

FRAMES ARE ARRANGED

A"VIDEO SEQUENCE"

FRAME

VIDEQ SEQUENCE

fre))(e]) [e2] (e (=] (=] (=] (@] [(ee] (] [ew] [en] [e2)([c

T < GROUP OF PICTURES (12) T
SEQUENCE SEQUENCE
START END
CODE CODE

Fig. 4. A group of pictures.

number, are grouped together with appropriate identification
codes and timing marks to form a video sequence. The group is a
useful unit around which service identities can be determined and
this makes for greater ease of editing and switching.

Next, the similarity of adjacent pixels within a frame is ex-
amined and a code sent to denote how many pixels have the same
or very similar luminance and chrominance values. If, say, a
whole line of picture has a luminance value of 0-6, Cr of 2-2 and
Cb of 8-3, the process will say ‘‘Line 78, Pixel 1, Y =0:6. Cr
=2-2,Cb =8-3, repeat 719 times’".

SPATIAL REDUNDANCY

The third stage in Fig. 2 is termed Spatial Redundancy and only
occurs within the boundaries of an individual frame. It is shown in
expanded detail in Fig. 5. The process contributes further to the
elimination of repetitive information. Further savings are made by
using short codes for frequently-used code sequences and for
timing and synchronising signals.

This is like the system used in Morse Code where the most
frequently used letters of the alphabet have the shortest codes. for
example “‘E"" is simply a dot and **T"" is just one dash. whereas
**Z’" is dah dah dit dit. In addition, large numbers of zeroes or
ones can be re-coded, for instance x zeroes followed by v ones can
be re-coded as (x, 0) (y, 1).

Large runs of zeroes are found at the end of data runs. and these
are given short codes to signify the end of a data run instead.
It all saves precious space, and the process is called Statistical
Redundancy.

The precise timings involved in television are an advantage
when it comes to assessing the motion of a group of pixels which
comprise part of a moving picture, for the accurate timing and
precise positional information allows predictions to be made
about blocks of pixels in motion. Macro-blocks are used for
motion prediction, and the speed and direction can be calculated
simply and a vector produced that describes the motion. The
values of Y. Cr and Cb in macro-blocks in identical positions in
successive frames can be compared and the differences used to
generate a shorter code.

COSINE TRANSFORMS

Up to this point. the redundancy process is reversible, nothing
of value has been lost. The next step in the sequence is a compli-
cated mathematical process known as Discrete Cosine Transform.
This is represented by stage four in Fig. 2, and expanded in Fig. 6.

The transformation is performed upon the numbers representing
the luminance and chrominance values in the pixels of an 8 x 8
block. It is a conversion of the values from a time domain to a
frequency domain.

It is somewhat akin to saying that a side of a square wave rises
in 25 nanoseconds and that. in frequency terms. is 10 megahertz.
This delivers a new set of whole numbers which are then quan-
tised. That is to say. the numbers are *‘rounded up’* or *‘rounded
down’’ to the nearest step in a range of equal steps.

Supposing you have a set of steps that increment by 20 and you
have to fit 47 into it, the nearest step is 40, so 47 is quantised to
40. If the next number in the range is 77, that is quantised to 80.
The larger the steps (and the fewer), the

larger the errors are. With the same num-
bers and steps of 5, 47 would be quantised

PIXEL 1 ONE LINE = 720 PIXELS

to 45 and 77 to 75. so the closer the steps,

LUMINANCE = 0.6
Cr=22
Cb=83

LINE 78

INFORMATION DESCRIBES

ONE PiXEL

THE WHQLE QF LINE 78 1S
OF UNIFORM BRIGHTNESS
AND COLOUR

TO DESCRIBE LINE 78 THE
ENCODER SAYS "LINE 78.
PIXEL1.Y=06.CR=22.

CB =8 3. REPEAT 719 TIMES™

the smaller the quantisation errors.

The quantisation process further reduces
the amount of data that needs to be sent
and in the MPEG encoder the quantisation
process is a variable one, as will be seen
later.

TRIPLE FRAMING

The MPEG process uses three types of
frame (see Fig. 7), / for Intraframe, P for
predicted frame, and B for bi-directional
frame. The | frames are reference frames,
they are not predicted or interpolated. An |
frame is inserted into a group of pictures
every twelfth spot, and serves to provide
a reference for decoding to commence
quickly — just under half a second. They

are not subjected to the high degree of
compression that B and P frames undergo.

Fig. 5. Spatial redundancy.
252

The I frames allow channel surfers and
the casual viewers who dip into and out of
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