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History Repeats Itselfl. .

Smartly bound, completely
up dated and revnsed, copies
of R&EW projects. n

We've got them covered
e  *The Autobridge, “LUB PSU #2m Power Amplifier
*Multiband Up Converter *CB Selcall +UOSA¥receiver *MSF clock.

Make your cheques and postal orders payable to Radio & Electronics World clearly
stating which reprints you would like (all previous articles from October issue
onwards in complete form are available) and send your orders to:

R&EW Project Reprints, 200 North Service Road, Brentwood, Essex, CM14 4SG.
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COMPONENTS FOR | ombits
COMMUN ICATORS is out (March 1st)!

The BIGGEST range of parts and
kits for the communications

Coax Relays for RF [ P o il s o
Crystal Filters [ AT ALL GOOD
Crystals NEWSAGENTS NOW!
Ceramic Filters i «

Ceramic Resonators

Coils for RF

Coils for IF

Coils for Oscillators
Transistors for RF
MOSFETS for RF
Connectors for RF

LOO00Ooodn

elephone (Consumer Sales/Enqu Pp. al Sa nquiries) - 4
Data 24hrs (RS232/300baud) 0277-232628 — REWTEL. @ Prices exclude VAT except where otherwise shown. ® Postage and
Packing 60p per pre-paid order. ® Orders submitted using Ambit Stock Codes will be processed first. ® Orders for in-stock items
despatched same day (up to 4pm receipt). ® Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8am-6pm (Mon-Fri). ® Retail sales
Sam-6pm Morn-Sat — Industrial sales ‘Take-away’ by arrangement. ® Industrial accounts available on application : 2 trade, | bankers ref.

Richardson Electronics

4 (Europe) Ltd.

FOR VALVES,
RF TRANSISTORS AND
SEMI-CONDUCTORS,
CALL THE REEL PEOPLE

YOUR SINGLE SOURCE
FOR AMERICAN VALVES

BRANDS BY ALL LEADING
MANUFACTURERS

Richardson Electronics (Europe), Ltd.
Dean Road, Outer Circle Road
Industrial Estate
Lincoln, England LN2 4DV
Telephone: 0522-42631
Telex: 56175 REEL UK

Write, call or Telex Allan McCrone for further details.
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Communicatic
6MTR = 2MTR = 70CM
CONVERSIONS// TRANSVERTERS
FOR CB RADIOS

2 MTR TRANSVERTER KIT £ 68.95
RX UNIT KIT ONLY £ 38.95
HARDWARE FOR ABOVE

(i.e: case, switches, etc) £ 995
COMPLETE ASSEMBLED UNIT £ 98.95
TX UNIT ONLY FOR RX UNIT £ 30.00
6 MTR CONVERSION KIT £ 59.80
ASSEMBLED UNIT inc. RADIO £129.95
70 CM RX UNIT KIT £ 44,95
70CM TX UNIT KIT £ 48.95

Available soon repeater shift for all kits.

Above equipment works on all modes ie: AM,FM,SSB, & CW.
HOT LINE PROBLEM SERVICE {Technical)
Northampton (0604) 38202
TUESDAY & THURSDAY 14.00 hrs. to 17.00 hrs.
ASK FOR: EVAN G8 KHC or COLLIN G3 VMU
Trade enquiries by headed letter only please
Attn. G. Austin G6 NYH.

All TX Kits above are sold subject to purchaser holding
current Amateur Radio T X Licence.

Northampton Communications Limited

76 Earl Street, Northampton.
Telephone: (0604) 33936

ConstructorSeries Speakers
KEF
IT'S
SO EASY

Have fun, save
money, building

a Kef design

with a

Wilmslow Audio

CS Total kit.

No electronic or
woodworking
knowledge
necessary and

the end result s

a proventop-

quality design

that you'll be proud of
Each kit contains all cabinet components, accurately machined for easy
assembly, speaker drive units, crossovers, wadding, grille fabric,
terminais, nuts, bolts, etc.

The cabinets can be painted or stained or finished with iron-on veneer or
self adhesive woodgrain vynil.

Easy foolproof assembly instructionssupplied Setof constructor leaflets
sent free on receipt of large S.AE.

Prices:CS1 (As 101) £110 pr. inc. VAT, pluscarr./ins. £ 5.50
CS1A(simplified LS3/5A) £103 pr.inc. VAT, plus carr./ins. £ 5.50
CS3 (as103.2) £129 pr. inc. VAT, plus carr./ins. £10.00
CS5 (as Carlton II) £192 pr.inc VAT, plus carr./ins. £15.00
CS7 (as Cantata) £250 pr.inc VAT, pluscarr./ins. £18.00

The tirm for Speakers 0625 529599

O WILMSLOW
(i, It

R

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

B Lightning service on telephoned credit card orders!
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FX-COMPUTER

(7 ‘
Teach-Yourself Computer and Electronics
Construction Kit

A complete introduction to the “How, Why and
What" of Computers and Electronics in the most
practical way ever devised

THE KIT IS BATTERY-OPERATED AND
COMPLETELY SELF-CONTAINED. NO
TELEVISION OR OTHER EQUIPMENT IS
REQUIRED. VERY EXTENSIVE MANUALS ARE
INCLUDED

Ministry of Science and Technology, Japan —
Prize Winning Product

The FX-COMPUTER is the ideal introduction to the
study and understanding of computers and electronics.
The kit offers remarkable versatility because the com-
ponents are interchangeable and circuits are con-
structed by simply plugging specified components into
the board provided in accordance with the instruction
manuals. You quickly understand the principles involv-
ed and new circuits can be easily devised, built and
dismantled. No soldering or wiring is involved, no tools
are required; the components themselves complete the
circuits.

No previous knowledge is required — very extensive
educational manuals have been provided by English ex-
perts in computers and electronics. Working through
the manuals you will soon be able to write programmes
and "run” them and understand how computers work.

The following are just a few of the programmes in the
Computer Manual (there are too many to list here) and
also a few of the projects in the Electronics Manual:
How to instruct the Computer and Store Information into Memones Use of dif-
ferent Instructions and Programming Techniques. Adding, subtracting, multiplying,
dividing, averaging, counting up, counting down. etc etc n Decimal and Hex-
adecimal. Converting Hexadecimal to Decimal, storirg Random Nuinbers, Games
Tennis, Catch-the-Rat, Gun Fight, Slot Machine, etc Using the Computer as a
Musicat Organ, storing and playing-back tunes, etc OVER 100 PROGRAMMES
SHOWN IN THE COMPUTER MANUAL PLUS EXPLANATIONS AND
DEMONSTRATIONS OF ALL TECHNICAL TERMINOLOGY.

Eiectronic Components and How they Work batteries, conductors, resistors,
capacitors, diodes, transisiors, lamps, photo electric devices (CdS cell is included in
the kit}, osciltators, burgtar atarms, control systems, organ, lie detector, etc., etc
OVER 65 PRACTICAL WORKING PROJECTS SHOWN IN THE ELEC-
TRONICS MANUAL.

All this is in ONE kit, costing
about the same as the cheapest

"Basic’’ ordinary Computer

The price is only £69.95 plus £3.00 P&P
(overseas rates quoted on request)

TRADE & EDUCATIONAL
ENQUIRIES WELCOMED

Send cheque/PO/Access/Barclaycard to
DEPT. REFX. Electroni-Kit Ltd

It's not JUST a computer!

ELECTRONI-KIT LTD.
388 ST. JOHN STREET
LONDON, EC1V 4NN (01-278 0109)




QUALITY CRYSTALS — AT-COMPETITIVE PRICES. POPULAR FREQUENCIES IN STOCK

2 MEh'TRE STOCK CRYSTALS. Price £1:96 for one crystal. £1.74/crysta! when twa or moie MADE To ORDER CRyS;ALS
purchased i

HES/U* HER HCZs/\) HC2S1) £ Heow Ff:;:d:nr::x‘:\l;e Price Fug::l'\::oyn:nge Price

F and F and ZpF and 25/U

30pF TX  30pF TX ﬁs ™ %r RX 20pF TX SR RX 6 to 30kHz £23.00 3rd OVT 21-00t0 65-00MHz £4.55
RO 4-0277 8-0555 12-0833 14-9888 18-1250 44-9666. 30 to 80kHz £15.00 Sth OVT 60-00 to 110-00MHz £65.19
R1 4.0284 8-0569 12-0854 14-9916 18-1281 44.9750 80 to 159kHz £10.50 Sth OV 118-00 to 125-00MHz £7.90
ha Mon, da [Pek ey gy gt 160 to 999kHz £7.86  5th Tth& 126-00 t0 150-00MHz  £8.00
R4 40305  8-0611  12.0916  15-0000 181376  45.0000 AREREAI £i078] (9th.OMT 150200M101250:00MHfe"  £9:60
RS 4-0312  8-0625  12-0937  15-0027  18-1406  45.0083 1-5 10 2-5MHz £5.00
R 4-0319 8-0638 12-0958 16-0056 18-1437 45-0166 2:6 to 4-0MHz £4.75 Delivery 2-0 to 125-0MHz 2 to 3 weeks
R7 4-0326 8-0852 12-0979 15-0083 18- 1468 45-0250 4 10 21MHz £4.56 1-0 to 2:0MHz 3 to 4 weeks
S8 - — 12-1000 14-9444 18-1500 44'8333: 21 to 25MHz £6.50° Other frequencies 6 to 8 weeks
St = T 121041 14959 151382 44.9800¢ I
SN 4-0364 8-0708 121062 14:9572 18-1593 44-8583
S12 - - 12-1083 14-9555 18-1625 44-8666" Unless otherwise requested fundamentals will be supplied for 30pf load capacitance and
S13 — - 12-1104 14-9583 18-1656 44-8750°°  overtones for series resonant operation.
S14 — - 12-1125 14-9611 18-1687 44-8833*
S15 - — 12-1145 14-9638 18-1718 44.8916* ‘HOLDERS: — PLEASE SPECIFY WHEN ORDERING —else HC25/U supplied for XTLS above
S16 - — 12-1167 14-9667 18-1750 44-3000° 3MHz: HC13/U 6-200kHz HC6/U & HC33/U  170kHz-170MHz  HC18/U & HC25/U
s - = 12:1187  14-9694  18-178]  44-90831 3 y5omp

1 - - 2-1208 14-9722 18-1812 -44:9166* )

s19 5 = 12-1229 14-9750 18-1843 44-9260* DISCOUNTS: The above prices are for small quantities, price on application for 10 + units to .
S20 4-0416 8-0833 12-1250 14-9777 18-1875 44-9333 P y bulk h ¢ mixed fr n
s21 4-0423  8-0847  12-1270  14-9805  18-190% 44-9316 same frequency/spec. or bulk purchases of mixed frequencies.
S22 4-0430 8-0861 12-129% 14-9833 18-1937 44-9500 We supply FREE xtais for use in UK repeaters.
s23 40437 8-0875 121312 14-9861 18-1968 44-9583

SR = Series resonance *HC25 only COMMERCIAL CRYSTALS: available on fast delivery and at competitive prices. Please send

The above list includes crystals for the foliowing equipment RO to R7 and S8 to $23 for following: for fist stating interests.
Belcom FS100%, FDK TM56, Mukti 11 Quartz 16 and Mutti 7, icom1C2F, 21, 22A and 215, Tiio
Kenwood 2200, 7200, Uniden 2030 and Yaesu FT2EB, FT2 Auto, FT224, FT223 and FT202. EMERGENCY SERVICE: for XTALS 1 to 1256MHz. The surcharges apply to each crystal not
4 METRE CRYSTALS for 70-26MHz in HC6/U at £2.26. TX 8-78250MHz. RX 6-7468: or each order and are subject to VAT. Days refer to working days.

29:78MHz in stock. . 4 days +£12, 6days +£7, B days +£5, 13 days +£3.
70cm CRYSTALS in stock 8-Q222 in HC6 £1,85. Pye Pocketfone PF1, PF2, PF70 and Wood .

and Douglas £4.50.a pair or TX £2.26, RX £2.50, SU8(433-2) RBO, RB2, RB4, RBS, CRYSTALS -SOCGKETS HC6 & HC25 £0.20 each. Minimum order charge £1.50

RB10, RB11, RB13, BBM and RB15.
CONVERTER CRYSTALS in HC18/U at £2.86. In stock 22000, 38-666, 42-000, 70-000,  TERMS: Cash with order post Inc. to UK Ireland. Cheques & P.0.’s to QSL Ltd Bank drafts in

96-000, 101-000, 101-500, 105666 and 116-000MHz. pounds sterling
TONE BURST AND 1.F..CRYSTALS in HC18/U at £2.25 in stock. 7: 168MHz for 1750Hz and
10-245MHz for 10-7MHz L.F.’s A stamped addressed envelope with ALL enquiries please.

FREQUENCY STANDARDS in stock £2.75, HC6-200kHz, 455kHz, 1000kHz, 3-500kHz,
§-000MHz and.10-000MHz. HC13 100kHz. HC18 1000kHz. 7 -000MHz, 10-700MHz,

HBECOgRMrang 100R0CDMUIE: PRICES ARE EX VAT. PLEASE ADD 15%

LiuartSLab
Telephone: 01-690 4889 24Hr Ansafone: Erith (03224) 30830

N waline Telex: 8813271 GECOMS —G (Attention QUARTSLAB)
Erith: Kent DAS 1K Cables: QUARTSLAB, London
Now Available ..... the brand new [1983| edition of the

WORLD RADIO TV HANDBOOK

(37th EDITION)

The only authoritative directory of International Broadcasting!
The standard reference of DXer’s, SWL’s and professionals!

¢ Special articles will inciude:-

¥ Larry Magne's in depth tests on latest SW receivers, including
some brand new models.

Y Top U.S. DXer Jerry Berg gives an experienced reader’s views
on using WRTH.

¥ Plus various stories and features of interest to listeners around
the world.

¢ Completely updated reference section with frequencies, times
languages, addresses, and details of all known SW, and most
MW stations.

<7 UK price only £10.95 (Please add £1 if to be sent by post.
Please allow 14 days for delivery).

?. s¥Listing by frequency of the worlds SW/MW/LW stations, and essential information
for the active listener.

D
¢°9 : W.R.T.H. will be published 1st February, 1983

Available from your bookselier or direct from:

gourpment

ey of Recenng

cludes Annual S

UK TRADE, Fountain Press, 65, Victoria Street, Windsor, Berkshire, Windsor: 56959
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Visible Agreement

Britain's position as a world
leader in developing optical
fibre communications has been
given a further boost by agree-
ments signed towards the end of
March under which British
Telecom will exchange its
expertise with Standard Tele-
phones and Cables (STC) to
benefit telephone users making
international calls.

STC will pay for research work
carried out in British Telecom's
Research Laboratories at
Martlesham, Suffolk, which will
also supply the company with
special microchips.

For some years, British Tele-
com and STC have been work-
ing on agreed complementary
research programmes con-
cerned with the stringent re-
quirements of undersea sub-
marine cable systems. Now that
commercial optical systems are
being developed, these co-
operative programmes are to be
formalised.

There are two agreements,
both relating to optical fibre
communications used in the
undersea cables which will span
the world's oceans.

In one, British Telecom and
STC will share the results of
their research work applicable
to optical submarine cable
systems.

This will help to put STC —
Britain's only firm making
submarine cable systems — into
a strong competitive position in
the world’'s markets. And it will
mean rapid commercial appti-
cation for Telecom'’s investment
in optical research.

In the other agreement, British
Telecom'’s research laboratories
will supply to STC high-
reliability, long life silicon
integrated circuit chips for use
in the underwater electronic
equipment associated with the
cable.

Slovak News

The Czechoslovak five-year
industrial plan for 1981 to 1985
emphasizes the further develop-
ment of electrical engineering
and envisages a 40to 50 per cent
increase in production. The
electrical engineering industry
is to create conditions for
increasing the export capacity
of Czechoslovak engineering
and other products, for reducing
import needs, and for much
wider international division of
labour, especially between the
socialist countries.
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Scanningthrough the industrial press, this news item from
‘Micro Bulletin’ caught our eye — probably it had something
to do with the title: “Zilog sues Nippon Electric”.

NEC must be beginning to wish it had never heard of the
Z80: David Shirley of Computer Information Centre relates
that his US partner, NNC Electronics, which supplies CiC
with processor boards, took a trial consignment of 300 NEC
"Z80"s, some of which were to go into boards for the CiC
Executive 30. The chips seemed OK until the firms switched
to faster, 120 nanosecond access memory, whereupon they

“went haywire”.

The memory Supplier insisted that the

memory worked fine with other Z80s: the fault had to be in the
CPU. Exhaustive logic analysis by a customer showed the
chips some 20% below spec, with one or two serious logic
faults - so the customer complained bitterly to Zilog. Zilog
disowned the chips - but recognised the bugs as ones which
had appeared in an interim design between the Z80 and the
Z80A: now Zilog has a strong suspicion just which blueprints
NEC got hold of. “What a wonderful story!”

WE At National...

Wessex Electronics Ltd of Bristol
has been appointed by National
Panasonic (UK) Ltd to market
National measuring and testing
equipment. Among the products
Wessex will be distributing is a
20MHz. 32 channel logic analyser.
The VP-3620A is a dedicated unit
catering to a wide range of
industrial needs. It contains a logic
state analysing function for self-
contained microprocessor oper-
ation analysis and a logic timing
function for the evaluation of
peripheral operations. With its
multifunction capability, National's
logic analyser is also able to display
the traced data in disassembled
mnemonic mode corresponding to
each microprocessor in use.

Marconi Mobiles

Marconi Mobile Radio has receved
another order from the British
Home Office for the 770H base
station. 65 sets are to be supplied.
bringing total Home Office orders
for this equipment to more than
£250,000.

SNIPPETS

Centronics For Atari

Centronics Data Computer have
recently supplied six thousand
model 739 mini printers to ATARL
The order was placed on the basis
of an immediate requirement that
could not be met by any other
printer supplier.

The Centronics Model 739 is a
highly reliable low cost dot matrix
printer providing extensive paper
handling capabilities as well as near
letter quality proportional printing.
It 15 extremely rugged, and can
print true lower case descending
characters, underlines and high
resolution graphics.

Distributor Of '82

Texas Instruments has named
macro as its Distributor of the Year
for 1982. Despite already being TI'S
biggest distributor. Macro in-
creased its Tl business by some
55".. The company has been Tl's
biggest distributor for nine years,
and 1s the largest distributor of Tl
semiconductor components in
Europe.
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Harris And Tex

Texas Instruments and Harris
Corporation have entered into
an alternative sourcing agree-
ment covering the design,
manufacturing and marketing of
gate array and standard cell
semi-custom circuits with a
standard user-friendly design
interface.

DEC 1000

Just three years after the start of
operations, Digital Equipment’s
Remote Diagnosis Centre in
Basingstoke has announced its
10000th Customer as Glasgow
Royal Infirmary, in the eastern
district of the Greater Glasgow
Health Board (GGHB).

The biochemistry department
of Glasgow Royal infirmary has
a PDP-11/44 system which has
been in use for nearly two years.
This succeeded a PDP-11/34
originally installed in 1977.

The department use the PDP-
11/44 for data management and
coltating results from analyses
performed on (primarily) blood
samples.

Telephones
Explained—by TI?
Alexander Graham Bell de-
scribed it in the late 1870s as
“this grand system, whereby a
man in one part of the country
may communicate by word of
mouth with another in a distant
place”. Telephone communi-
cation, a century old, is now —
with digitisation — moving into
its second major phase of

development.

“Understanding Telephone
Electronics™ takes the reader
step-by-step from the simplest
explanation of telephonic prin-
ciples through to an intermedi-
ate level of telecomms learning.
The book covers the technolo-
gies incorporated in dialling,
ringing, transmission, signal-
ling, switching, digital tech-

niques, modems and cordless
telephones.




INTERFACE

A single board switchable RGB interface for the Ferguson TX9.
Design by Alan Warne, T. Eng (CEl) FSERT.

In the January R&EW, we presented a
method for converting domestic tele-
visions into dedicated RGB monitors,
enabling a higher quality display, or
colour graphics. To obtain the best
possible bandwidth, the signals were
applied via a set of amplifiers to the
cathodes of the colour display tube,
and the preceding tuner, SAW and
video amplifier were removed. The
author’s original intention was to man-
ufacture a monitor for RGB externat
displays only, since to incorporate off-
air television signals would have re-

quired extensive switching and other
modifications.

Following publication of that first
conversion, the designer was inun-
dated with letters requesting further
information on the project and com-
plaining about dismantling part of a
good working receiver for modificat-
ion. Asone letter stated “l can convince
the wife and family to have a second
colour television for computing, so
long as they can watch their television
programmes as well!”

The design work for that unit was

R
A |seenss :
ViSi TDA3560
DETECTOR LUMA CHROMA S VIDEO |G _
VIDEO PROCESSOR B8 AMPS
AMP
8
I AGC DISABLE R
o] G 8,
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OFF AIR 242 } bATA INPUTS
12v gla 4
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RGB MIXED
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INTERFACE AL
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T

515!

R G B SYNCH
SIGNAL INPUTS

Figure 1. Block diagram showing connections for the interface.

8

based on the earlier TX9 chassis, type
PC1001. Since that time, two further
updates have taken place — the PC-
1040 and, latest in the line, the PC1044
which uses a switched mode power
supply. Both of the later versions have
facilities for adding teletext, since they
employ the Mullard TDA3560 luma
chroma processor with separate data
inputs.

Itis a well known fact that PAL signal
decoding reduces the video bandwidth
to less than 6MHz in a standard
television receiver, whereas the stand-
ard television tube can produce signals
with bandwidths greater than 6MHz
depending on the type of tube. This is
the reason better quality pictures are
produced with direct RGB rather than
by using the PAL decoder.

Design

Retaining the TDA3560 allows PAL
decoding to be carried out on the
incoming television signal, but further
RGB signals are applied to the IC,
superimposed over the off-air picture
(such as Teletext). A further facility
exists so that incoming signais to the
IC may be disabled and only RGB text
displayed. In this mode the RGB
signals pass in and out of the IC with
negligible bandwidth limitation, but
can be switched between off-air pro-

RADIO & ELECTRONICS WORLD



Project

PLUG 15 {PL5.5 CHASSIS 1040}
PL22 2
S r 3 7Y CHASSIS 1044 PL6.1 PL1S6 PL6.8 TR
. I R g
T 7 i ,
! 0
’$ RED ‘Y GREEN '$ BLuE 12v S &Wne & DATA L AGe SYNC o3l
oUTPUT OUTRUT oUTPUT e ENABLE j DISABLE  OUTPUT f
oV
_—
/7']79\/ sw1 2
L R12
NOTE: o N/C 2 D1 § 27
Q1,1A,18, Q2 & Q4 ARE BC107
Q3'1s 85750
D1 IS 1N916 4
R6 1S OPTIGNAL R7 R8 =5
10k 10k 22
e - -
> - 2
e
g
—— ca
i a3 4 e 202
ov 15k +
cs

47u

10u

R3A ov ov 10u R3C ov 10u R10
75R 777 75R 75R oy,
1\ RED IN GREEN IN O 2 BLUEIN O 3 SYNCIN O 4 ovo/s

c2c
100n

o o,
e’ el

A

RS
330R

WV
TO 6 PIN DIN SOCKET

Figure 2. Circuit of the complete RF/RGB interface.

grammes or RGB inputs by controlling
the data enable pin. As shown in Fig. 1,
the TDA3560 will allow external RGB
signals from Teletext or Viewdata eq-
uipment, but can also accept external
data from computers if interfaced cor-
rectly. At the push of a switch, off-air
TV programmes or external data can be
displayed.

The chassis compatible with our
switched RGB can be identified by the
type of luma chroma IC which is
located in the centre of the printed
board under the neck of the CRT.
Signals from most computers have a
video signal amplitude of 0.7 volts
peak-to-peak Red, Green and Blue.
However, mixed sync signals are 2
volts peak-to-peak negative going, and
require 75R termination at the monitor
input. Between these, the TDA3560 will
accept direct RGB signals at 1 volt
peak-to-peak at a maximum input
impedance of 150R.

Construction

All components selected for the inter-
face are mounted on a single-sided
PCB. Input signals may be connected
via BNC plugs and sockets, keeping
the input leads as short as possible.
Alternatively, connections are made
using a 6-pin DIN plug and socket —
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Circuit Description

The interface consists of three identical emitter
follower stages for Red, Greenand Blue Q1 A, B
and C. Each stage is fitted with a preset emitter
resistor for setting up signal levels RV1 A, Band
C (Fig. 2).

When using data inputs on the TDA3560, the
receiver contrast control is non-operative and
emitter preset controls are adjusted to give a
contrast level which is compatible with off-air
pictures when the receiver is switched over.
Mixed synchronising signals are connected to
an inverter stage. Q2. to give a positive-going
output. A VMOS FET Q3 couples these signals
via C4 and C5 to the TX9 sync input. When TV
is selected Q3is switched off .1s0lating computer

HOLES ON
PCB FOR

SCREEN
/CONNECTIONS
3

) A

INT ACE
BOAEF;‘DF ¢ RG174 OR

1!

===
S .
oo g

EACH CABLE LENGTH 24~

SIMILAR 50R MINIATURE

COAX CABLE

syncs from television syncs. The data enable pin
on the TDA3560 requires a high to enable,
which is given by R12. D3 then switches the TX9
sync separator into AV sync mode to improve
the sync performance.

It was found in practice that when data enable
had been selected, spurious signals from off-air
programmes were visible at low level. This was
unacceptable, and Q4 is used as a switch to
short out the AGC line and prevent it. A 12 volt
power source is required to power the board
and this supply is readily available from the TV
chassis via an on/off switch. When voltage is
applied, off-air programmes are disabled and
data and sync inputs are enabled.

SCREENED LEADS
CONNECTED
TOGETHER
AND EARTHED
CONNECTIONS TO
TX9 PCB

FIT PUSH—-ON
CONNECTOR OR
SOLDER DIRECT
TO PIN

Figure 3. Wiring the interface to the TX9 PCB.



RF/RGB TV INTERFACE

— T s the popular home computer's RGB
a4 \" connector.
3 1‘,«‘.‘ = ?\ = : Red, Green, Blue and sync output
"" g signals are connected to the receiver
B e

chassis using miniature co-axial cable
(RG174 50R), which should have the
screened outers earthed at both the
interface and chassis ends (Fig. 3).
Other interconnecting teads must be
multi-stranded conductors (16/0.2mm),
PVC covered. Figure 4 indicates the
connecting points when using either
PC1040 or PC1044 printed board. Ali
connections to the PC1044 are push
on, enabling the interface to be fitted
within minutes. When using PC1040,
with the exception of +12 volt, all
connections are push on. The 12 volit
lead does not have a convenient pin
available and must be soldered into
PL5.5 with the existing lead still in
place. The PCB is mounted together
with the DIN socket and on/off switch
onto the aluminium side panel. An
isolated mains supply must be used

Positions for the board and transformer.
MAINS ISOLATING

TV TRANSFORMER
4 3 (5 o e ON/OFF
P2 (pUs uF-U—_Sg 20 PL22 TDA3560 TP7 TP6 % |
10 (1) tl -0 ,l
IC52
REMOVE BROWN AND
r TUNER PLE BLUE LEADS BETWEEN
PL15 ONIOFF SWITCH AND
ND 4, AND
Pieie & & INSERT ISOLATING
ge(8) 64321 TRANSFORMER
SAW + I.F.
NOTE: NUMBERS IN BRACKETS + DOTTED LINES
REFER TO PC1040 BOARD
0o o o o
1 2 3 4
PL2
Figure 4. Connections on the TX9 printed boards. Figure 5. The TV on/off switch can be used to supply the isolating
transformer.
PARTS LIST
Resistors
R1A,B,C,7.8 10k C2AB,C 100n 50V ceramic
R2A,B,C 1k8 C4,5 2u2 25V tant
R3A,B,C,10 75R C6 47u 25V tant
R4,5 330R .
’ . miconductor
R6 (optional) 15k Semiconductors
R9 6k8 D1 1N4148
R11 5k6 Q1A,B,C,2, BC107
R12 2k7 Q3 BS250
Potentiometers Misce"aneous
RV1,2,3 100R min preset SK1 6 pin DIN socket
. T see text
662 0 Capacitors SW1 SPST toggle (if required)
C1A,B,C,3 10u 25V tant PCB, RG174 50R coaxial cable
6 '\;llll\éV%IE‘\[l)SF%%(NE!T A complete kit of parts, consisting of PCB, components, aluminium PCB mounting
SOLDERED SIDE bracket, 14’ transformer plate and bolt, DIN socket switch and cables (does not
e include mains isolating transformer) is available for £36.00 including post & packing.
A small panel is fitted below the on/oft PCB’s can be bought separately for £5.00 inclusive. Orders cheques and enquiries to
switch. The inset gives pin designations A V Warne Electronics, 113 Queens Road, Vicars Cross, Chester.
for the DIN socket.
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YELLOY
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W FROM 2

Av)

MOVER%\ W
TO BUTTON 5 i

FiT NEW

FIT NEW LEAD
TO FEED 12 VOLTS
TO INTERFACE BOARD

UNDERSIDE CONNECTIONS

Figure 6. Alternative switching between
RF and RGB using the AV button.

with this modification and a toroidal
transformer is best suited for the
application. When converting a 14"
receiver, an 80 VA transformer is
suitable and can be fixed with a single
bolt to another aluminium plate. Alter-
natively, if a remote PCB is already in
use, the transformer may be mounted
directly on the rear. When a 20" or 22"
large screen set is converted, a 120 VA
transformer should be used and will fit
on a right angled bracket behind the
tuner draw.

All interconnecting cables from the
interface board, including co-ax, should
be 24" long.

An alternative for switching TV/RGB
can be the channel select button
marked “AV”, which is neater and
cheaper than using a separate switch
on the rear panel. Figure 6 shows how
the present AV facility is moved to the
next button, to retain AV when using a
video recorder, and the now spare
button relabelled and used for RGB
switching.

Testing

Linear signals were fed to the RGB
input and a greyscale wedge displayed
using a Philips pattern generator and
RGB decoder. Each preset on the

Demonstration of the improved definition
provided by RGB inputs.
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BLUE
OUTPUT
SYNC
QUTPUT
AGC
DISABLE

2 2
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woow
53
3 3

.

£

®

R6 1S OPTIONAL

INPUT
INPUT

Figure 7a. Component overlay of the completed PCB.

Figure 7b. Foilside of the above PCB overlay.

interface board RV1 A, B and C was set
to provide a good greyscale with
adequate contrast compatibility when
switching over to TV. When using a
computer to drive the interface, signal
levels were higher at about 4 volts TTL
and each preset was turned down by a
small proportion giving excellent re-
sults.

Conclusion

Many home and commercially manu-
factured computers offer direct RGB
output signals as well as UHF signals,
but thereis no comparison between the

two methods of interface. Direct RGB
is superior and must be employed by
the more discerning user who needs a
good quality display at low cost. Alter-
native inferfaces may be produced
using opto-isolating techniques, which
avoid the use of a mains isolating
transformer, but due to the bandwidth
limitations of devices currently avail-
able and the manner in which they
operate, problems arise in producing a
linear transfer of data. The method
utilised in the present design, avoids
such problems neatly and reliably.
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SYNTHESIZER
CONTROL SYSTEM

* Operates on 70cm and 2m bands

" 8-digit direct drive 7 segment LCD display

" Motorola 145151 synthesizer running at
68-74MHz (70cm) and 44-49MHz (2m)

" ROM code converter.
* 400 channel capacity.
* 25kHz spacing

Our synthesizer was developed when it
became apparent that the FM activ=-
ity on the 70cm band (in the London
area) had increased to a point where
the channel capacity of the author's rig
could no longer meet operational
needs. So, rather than invest several
hundred pounds in a new rig, an
interesting project would be the
conversion of the set to synthesizer
operation, thereby obtaining up to 400
channels at 25kHz spacing.

Instead of generating a basic
frequency at 12 to 14MHz and
employing a series of frequency
multipliers for both transmitter and
receiver, it was felt better to opt for the
highest practicable VCO frequency,
consistent with ease of conversion.
After studying the circuitry of the
mobile, it was decided that the VCO
should operate between 68 and 74MHz,
thus requiring a multiplication of six
times in both the transmitter and
receiver, and making the modification
of the two multiplier units relatively
straightforward.
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Design
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SYNTHESIZER
UNIT

A comprehensive transmitter
/receiver synthesizer system for
the 70cm and 2m bands.

by lan Chapman.
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Figure 1: Synthesizer Control block diagram.
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Figure 2: Synthesizer Control circuit diagram.

Circuit Description

Referring to the block diagram shown in Fig. 1
and the circuit diagram in Fig. 2, it can be seen
that the 2532 data outputs are used by two
devices — the synthesizer unit, and the display.
Thus the lower 4 bits of the output (00 — 03) are
dedicated to outputting the data for synthesizer
frequency control, whilst the upper 4 bits (04 —
07) carry the data outputs for the corresponding
display decoder.

The 2532 is addressed by three binary
information sources. The Motorola synthesizer
IC requires 12 bits of binary data, and these are
clocked out of the EPROM as three 4-bit chunks
using two strobe lines holding a binary address,
which are connected to the A0 and Al inputs of
the EPROM. A RECEIVE/TRANSMIT line is
also needed on A11 to provide an IF offset on the
frequency data, and, if necessary, a frequency
change for split frequency operation. The other
nine address lines (A2 — A10) hold a binary
code corresponding to the channel selected,
which comes from the switch interface circuits
(see later).

The strobing n A0 and A1, which comes from
the synthesizer board, is in the form of a binary
count from 0 to 3, generated by an oscillator
counter pair on the frequency synthesizer board
{Motorola), and has a count period of approxi-
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mately 1/,m$S during which data is strobed not
only into the synthesizer, but also into the
display decoder (04 — 07), the data output being
synchronous with the A0/Al addressing from
the synthesizer unit.

Channel selection for the synthesizer is
derived from two 40-way CB type rotary
switches with BCD outputs (see Fig. 3). The
common contacts of these switches are
grounded, and pull-up resistors are connected
to the appropriate input pins of IC1 and IC3, so
that inverse binary coded decimal data (negative
logic) is obtained from both switches. One
rotary switch (S1) is used to input the MHz band
to work in, and on rotating clockwise, counts 0-9
four times. The other rotary switch (S2)
increments the frequency in 25kHz steps,
working from 43X.00 to 43X.975. where X is the
MHz band that has been selected on S1. Thus,
any frequency of the form 43X.YYY in 25kHz
steps can be set up, where X is set on switch S1,
and YYY is set on switch S2.

Since this method of setting frequency can be
cumbersome when moving between commonly
used channels. other options are available. A
three-way switch (S3) is provided which, when
in the centre position allows direct input of
frequency as described above, but, when

NOTE:

IC118 74L.S366
1C218 2716

IC3 IS 74L5258

1C4 & 5 ARE 7418257
1C6 1S 74L886

IC7 IS 2532

IC8 & 9 ARE 4528
IC10 1S 7405256

IC11 1S 7805

displaced from the centre, allows access to two
completely independent groups of 40 channels,
which can be anywhere in the 70cm band, in
25kHz steps. In this mode, S1 has no effect, but
S2 moves through the 40 pre-programmed
channels. One bank of 40 channels is accessed
when 83 is down, the other when S3isup. Thus,
up to 80 favourite channels can be programmed
into these positions for instant access, whilst still
retaining full frequency agility when S3 is in the
centre position.

One further option is available as a result of
this design. it is often useful to be able to switch
rapidly between two channels, where one is
commonly used and the other is less commonly
used. This design allows for another 32 channels
to be pre-programmed as regular channels (eg,
calling channels, repeater channels and working
channels), and allows these to be quickly
selected without disturbing the rotary switch
$2, by the operation of $4, and then by using the
switches $5/56 which can be a thumbwheel type
and a toggle switch or any other suitably coded
switches. A binary switch is preferable, as it
allows access to all 32 possible channels, but a
BCD switch can be used, although it will limit the
number of available channels to 20. Operation of
the two-way switch S4 decides whether the

RADIO & ELECTRONICS WORLD
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channel is set up on the rotary switches (S1 and
$2), or on the multi-way switch (85/6). As a
result, two frequencies are immediately
available, one on $5 and the other on the rotary
switches S1 and $2, and switching between
them 1s effected by operating S4.

The switch decoder for the synthesizer
comprises 5 integrated circuits (LSTTL), IC1 to
IC5, and converts the binary coded decimal
from the rotary switches (S1 and S2), which
occupies 10 data lines, into binary as needed by
the synthesizer EPROM IC7, for which only 9
data lines are needed. It also allows for the extra
80 channels to be accessed with the three-way
switch 83, and adds the facility to have
independent channels available on S5 (see Figs
2 and 3).

The 40-way switch $2 produces 6 data lines
(coded kO to k5, kO being least significant). The
data presented is negative logic and comprises a
binary representation of the tens digit of the
position of the switch (0-3) on kd4-k5. A BCD
representation of the last digit of the switch
position appears on ko to k3. Thus the data
appears on these lines as 0 to 39, inverse logic.
The data is first inverted by IC1, which is a tri-
statable inverting buffer (74L.$366). This tristate
ability allows for the future addition of an
independent controlier (for example, a fre-
quency scanner or computer). The outputs
from the tristate inverter [C1 and the OE onPins
1 and 15 are brought out to an external
connector PL2 when LINK “A” is set ap-
propriately.

In order for an external device to take control,
it is necessary for IC1 Pins 1 and 15 to be taken
high and then data can be supplied via the data
lines BO-B5 (see Fig. 2). For the basic unit,
however, the tristate input is linked low at link
“A” to force IC1 to output all the time.

The coding of the 40-way switches is such that
KO0, K4 and K5 assume all possible states (when
switch $2 is turned, KO0 alternates 0,1,0,1..., and
after each 10th turn, K4 and K5 change in the
sequence 00,01,10,11,00...). Thus, these 3 bits
are already pure binary, and do not need any
adjustment. However, the other three bits, K3,
K2, K1, only assume certain states (k3,K2,
K 1:000,001,010,011,100 = 5 combinations out of
a possible 8). To code them in true binary,
therefore, these bits need correction. They are
fed into an EPROM (IC2) with a special program
“burnt” into it (see Fig. 5). A 74188 Bipolar
PROM was used in the original design, but later
replaced by the 2K EPROM as it was felt that in
due course a considerable saving a power
consumption could be effected by the use of
CMOS EPROM devices. This program will be
discussed fully shortly.

The MHz 40-way switch S1 produces 6 data
lines, but only the lowest 4 are used, as it is only
necessary to count from 0 to 9: the tens digit is
neglected and the unused two bits are left
unconnected. The lower 4 bits are fed into a
quad 2 line to 1 line inverting tristatable
multiplexer, a 74L.5258 (IC3). The data lines are
again brought out to a connector PL6 so thatan
external device can read from or place data onto
this bus via CO — C3. The output enable line
from pin 15 of the multiplexer IC3 1s linked low at
link B on the basic unit, to force IC3 to output,
but by repositioning link “B™ it can be brought
out to “B” on PL6, so that an external device can
tristate the bus and place data on it. Assuming
that IC6 Pin 11 is high, and the data is routed
through the multiplexer and inverted, so that it
becomes positive logic. By examining the binary
coding for each bit, it can be seen that whereas
M0 and M1 assume all states, and can be left
unaffected, M2 and M3 only assume three of the
possible four states (00.01,10) and so need
correcting: these are also routed to the EPROM

(IC2).
At the EPROM, 5 lines enter. The three "K”

lines can take 5 states, and the two “M” lines can
take 3 states. Thus, the total number of
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combinations possible is 3 x 5= 15, which canbe
coded into 4 binary bits (29 = 16). With an
appropriately programmed EPROM, therefore,
5 lines can be compacted into 4 by assigning a
unique 4-bit code to each 5-bit combination. The
codes assigned range from 0000 to 1110. The
four active outputs of the EPROM 04 — 07 are
then routed to the address lines of IC7. the
synthesizer EPROM, A6 to A9.

The other lines from the rotary switches that
are already binary, and which are not routed to
the EPROM IC2 are input to a non-inverting
multiplexer. This consists of two 74L.5257s
(tristatable quad 2 line to 1 line multiplexers IC4

and IC5) configured as a 10 line to 5 line
multiplexer. When the select lines (Pins 1 of
IC4/5) are low, the data from the rotary switchs
(S1 and $2) is routed through to the address
lines A2 to A5 and A10 of the 2532 EPROM. The
outputs from the multiplexers are also brought
out to an external connector PL3, along with the
output enable line “C”, so that, if required for a
scanning facility, an external device can take
control of the system by driving the enable line
“C" high and putting its data on the lines A5 to
A2 and A10. In the basic system, the tristate line
is linked low at link “C”, to force the multi-
plexers to pass data normally.

LSB —» MSB

2
25 kHz STEPS

~97
e s 000 - 975 khz

2 x 40 PREFERRED
CHANNELS

COM

L

o
SW7a SW7H swa

rel=tan

1 Tchannet )

) rdisplay

| e et i
h !
b displav

[ R

'

L &=

soed bl

+ NORMAL FM

o
ISW7, SRIFTS
oL

Figure 3a: 2m data switching.

.

N

1 148MHz  145MHz1 tawitches |
PRz ches

-—
+ NO NO
(SHIFTS SHIFTS

I it B sl et N
Rotary . Thumb -

' Thumby
1 swtch |
i s 1
| iswa) Kl
HECE U]
i
'
|

KO

-0 K1

-0 K2

—0 K3

—0 K4

-0 K&

O X

-0 Y

—O MO

0 M1

O M2

LSB —3 MSB LS8 ——— MSB

sw1 sw2

1MHz STEPS 25 kHz STEPS

000-975 kHz
OR

2 x 40 PREFERREO
CHANNELS

COM CoM

430439 MHz
(4 x 10 POSITIONS)

O M3

-0 S/SEL

l—on
0 T3
0 T2
oT1
—0 T0

%
3
a

—IN) &l oot

§+
5
24

Figure 3b: 70cm data switching.

Design

The design philosophy was to create a
basic system which used readily
available components and offered
sufficient flexibility for other devices
(such as a scanning controller. a
read/write memory or a computer) to
be interfaced with only very minor
circuit changes. A modular design
evolved, and as a result many different
display formats can be catered for.
Also, the design can be modified for

0 GND

7 eSS I e it
: Yhum'h'h“"

Cebdes o

use on other frequency bands, par-
ticularly 2 metres, where channels at
12.5kHz spacing can be accomodated
and displayed. By carefully designing
the hardware, a system has been
devised that is simple to use for the
inexperienced operator, yet powerful
enough to equal many of the Japanese
‘black boxes’ on the market.

Since it is inadvisable to use an IF as
low as 10.7MHz in a receiver covering
the entire 70cm band (due to theP
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inherent poor image rejection)
21.4MHz was chosen. An EPROM chip
was then programmed for 70cm, using
this IF and containing the channels
described in Fig. 5.

The block diagram in Fig. 1 shows
the complete synthesizer system. The
frequency multiplier stages for both
transmitter and receiver are not
described since the design of these
follows standard practice. If low power
consumption is arequirement, then the
EPROMSs can be replaced with their
CMOS equivalents. Some of the 74LS
devices do not as yet have direct CMOS
equivalents.

The ROM used in this synthesizer
design is the source of much of the
flexibility of the system, as its
programming determines, (for any
given channel selection):

1. The transmission frequency.

2. The receive frequency, and the IF
offset.

3. The output shown on the digital
display, with any special display if
desired.

4. Any indication of a frequency shift
when using split-frequency working.
(eg, repeaters).

In choosing a ROM, several con-
siderations had to be taken into
account:

At least 400 channels were needed to
be able to access the entire 70cm
amateur band in 25kHz steps. Thus. 9
address lines were needed for this (29 =
512 channels). Three other address
lines had to be provided — two for
clocking the frequency data into the
synthesizer IC and for indicating
TRANSMIT/RECEIVE status, and so a
total of 12 address lines are used. For
this reason a 4K x 8 or larger ROM is
necessary.

The device used had to be standard,
easily programmable, and alterable, so
an EPROM was chosen. At the time of
writing, few facitities were available for
programming the 8K x 8 EPROM (the
2764), and so the 2532 or 2732 had to be
used. As will be described later, the use
of this EPROM means that special
interfacing to BCD coded switches is
needed, but this in turn means that all
of the 512 channel selections available
in the EPROM can be accessed.

The system had to be compatible
with a receive-only design since the
TRANSMIT/RECEIVE line is not then
not needed, the standard 2K x 8 (2716)
is the ideal choice for a programme
EPROM. For this to be possible using
the same PCB, the 4K x 8 EPROM used
in the transceiver design had to be pin
compatible with the 2716. This limits
the choice of EPROM to the Texas
2532, NOTthelntel2732. Then,touse a
receive-only design with the 2716, the
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Figure 4: System timing diagrams.

TRANSMIT/RECEIVE line (connected
to CE on the 2716) should be
permanently strapped to the ground
line.

System Operation

A typical example of the use of this
system is putting out a call. If the
calling channel (SU20 — 433.500 MHz)
has been programmed as one of those
selectable on S5, then the rotary
switches are free to set up another
channel: for example, a simpiex chan-
nel to move to after the CQ call is
answered. S4 can be operated to select
the calling channel, set up on S5, and
the CQ call put out. When a reply is
received, the desired simplex channel
can be rapidly checked using S4. to
ensure that it is still clear, the message
to change to the simplex channel can
be passed on the calling channel, and
then both stations can change fre-
quency for the contact. The only switch
operation needed is S4 to change
frequency. Note that, even if the pro-
posed simplex channel is not free, the
frequency can be adjusted up or down
in 25kHz steps with the rotary switch
S2. Clearly, this system can be very
efficient. If a new frequency had to be
selected using S1 and S2 each time it
were necessary, the process of chang-
ing channel would be much more
laborious, particularly when operating
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mobile.

When a frequency shift on transmit is
needed, such as with repeater opera-
tion, itis useful to have the channels set
up in three ways, as normal “forward”
repeater channeis (+1.6 MHz shift on
transmit), simplex channels (no shift
on transmit), and “reverse”’ repeater
channels (-1.6MHz shift on transmit).
To do this, three distinct channel
selections are necessary. This is easily
arranged using the facilities of the unit
and has been found to work very
successfully.

Note that, even when the transmit
and receive frequencies are the same,
the VCO outputs from the synthesizer
will be different, due to the IF offset
needed on receive.

For operation in different modes
from the basic “dial-up frequency” way
of entry, the system operates in
another way. The three-way switch S3
is a double pole, centre-off type switch
that is connected to the IC3 multiplexer
(see Fig. 2). The select line on the
multiptexer (Pin 1) is pulled up by the
resistor when S3 is in the centre (off)
position, forcing the data from S$1 onto
the outputs. however, if S3a is displac-
ed from its centre position, the select
line is forced low, and the other data is
forced on the outputs. The upper 3 bits
of this alternative data is hard-wired on
Pins 5, 14 and 11 of IC3 to be the
combination 010, which will emerge
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after inversion as the combination 101,
which is the one legal combination on
these lines not used by S1 and is free
for use to access other channels. This
corresponds to the code for either 10 or
11 decimal, depending on the state of
the lowest bit. Thus, for both 10and 11,
there exist 40 channels that can each
be accessed with the 40-way switch S2.
S3b determines the state of the lowest
bit — if the switch is setto “*band A”, pin
2 of IC3 is pulled high by the pull-up
resistor; if the switch is set to “bank B”,
then pin 2 is forced low. Thus 80 extra
channels are provided by the “X” and
“Y"” lines, which can be dialled up using
S3. This completes the range of codes
from S1 (0000 to 1011).

The thumbwheel switch combina-
tion (S5 and S6) provides further
channel options. Since the inputs to
the EPROM IC2 can take 15 states, and
four binary lines can take 16 states,
there is one remaining output state left.
This is 1111 or 15 in decimal. This
cannot be accessed unless one of the
address lines (A5) on the 2516 EPROM
is taken high. When this occurs, the
combination 1111 is output on the data
lines, regardless of the states of the
other address lines. Thus, if a switch S4
is connected to this line, pulling the
input high with a switch position will
cause the remaining address combina-
tion on the synthesizer EPROM to be
accessed. At the same time, S4 is
connected to the select lines (pins 1)
on the two tristating muitiplexers |C4
and I1C5. When S4 is switched to
ground, the data is routed normally,
fromtherotary switchesS1and 82, and
the EPROM is free totake the 15normal
states. If, however, S4 is opened, IC2
output is forced to 1111 and entirely
new and different data is enabled into
the multiplexer from the other input,
permitting 32 further channels (25=232)
to be accessed. The data on this line
could come from a hexadecimal
thumbwhell switch (range 00 to 15) and
a simple switch S6, in which case all 32
channels are available on lines TO,T1,
T2,T73 and T4. Alternatively, a standard
BCD thumbwheel switch could be
used, together with S6, in which case
20 channels are available. The code
used should provide a positive logic
output, although negative logic can be
catered for by programming the syn-
thesizer EPROM differently.

The EPROM IC2 used in this decoder
is speciatly programmed for the job of
decoding the BCD data into binary
combinations. Any program which as-
signs the codes 0000 to 1110 to each
input combination uniquely will suf-
fice. but different versions will result in
incompatiblility and so one “standard”
form has been chosen (see Fig. 5).
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ADDRESS OUTPUT DATA
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Ag|A4/A3:A2|A1 Ap |07006/05/04 0,3(/

ADDRESS LINES Ag+A10

ARE ALL AT LOGIC ‘'LOW’

(0) FOR THiS CODING.

FOR ALL OTHER ADDRESS
INPUT COMBINATIONS,

OUTPUTS SHOULD BE CODES

TO “11117° (ALL HIGH).

OUTPUT 03 IS A STATUS FLAG
AND SHOULD REMAIN ‘0’

THROUGHOUT OPERATION.

A ‘1" QUTPUT ON THIS LINE

INDICATES AN ILLEGAL
CODE ERROR

0=LOGIC 'LOW’

1=LOGIC 'HIGH’
X ='DON'T CARE’

(all values)
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Figure 5: EPROM (1C2) program.

An additional output is available
from the 2516 EPROM on 03. This line,
termed “OK", is a debugging tool. So
long as valid BCD data from the rotary
switches appears on its input lines, the
EPROM with flag “OK” with a logic “0”
on 03. This indicates that the system is
behaving itself. If, for any reason, an
“ERROR" state is flagged in the form of
alogic “17, it is clear that something is
amiss with the hardware or the BCD
switches.

When external devices are to be
attached to the board busses (eg, a
scanning controller, read/write mem-
ories, a computer), the four links "A”,
“B”, “C" and “D” should be changed
from the “INT" position to the "EXT”
position. In the “internal” position a
ground is held on the enable line of the
device outputting data onto the re-
spective busses. Thus, the output de-
vice is allowed continuous access to
the bus in question. If the link is moved
to the “external” position, thegroundis
removed from the enable line of the bus
driver in question, and this enable line
is brought out onto an external con-
nector so that it canbe controlled by an
outside device. When the outstide
device wishes to force data onto the

bus, it drives high the enable lineonthe
bus concerned, tristating it and so
allowing data to be pushed onto it.
When normal control of the bus is
wanted, the outside device grounds the
enable line.

In a basic board, links “A”, “B"”, “C”
and “D"” can be wired permanently to
ground. However, if it is felt that the
“external” option is one that may be
wanted, four miniature DIL switches
could be fitted on the board to make
changeover easy.

In the context of external control,
another use of the “OK” line comes to
light. When, for example, acomputeris
the external controller, it will be placing
binary data onto the busses as re-
quired. tf, for any reason, non-BCD
data is output, a spurious and undefin-
ed condition could arise. However, the
“OK" line flags this condition, allowing
action to be taken (for example, gating
out the transmit line). Since the "OK”
line could be very useful, it is brought
out onto external connector PL3.

With the link in the "M” position (for
the Motorola synthesizer), AO is used
as the fundamental timing pulse (see
timing diagram). AO is used since it is
the output which changes state each p
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time the address on lines A0 and A1
lines changes. This output is then split
between two sets of monostables. One
line is taken to a monostable IC8a with
a period of about 5uS which is set to
trigger off the positive-going edge of
the input signal. IC8a wilt trigger from
alternate changes of address. The
other line from the exclusive-OR out-
put is inverted by another exclusive-
OR gate and presented to another
monostable with a similar period to that
of IC8a. This also triggers off a positive
edge, which was a negative-going edge
before inversion through 1C6. Thus,
this second monostable, 1C9, will trig-
ger off those changes other than those
that cause 1C8a to trigger. As a result,
both monostables between them trig-
ger off every address change. The
delays on both of these cause the
strobe pulse to occur conveniently
about 5uS after the transistions, there-
by allowing the display driver time to
set up and stabilise. When each mono-
stable times out, further mono-stables
(1C8b and IC9b) are triggered to deter-
mine the data input period (also set to
around 5uS). Thus, a “time window" is
provided, well into the data entry time,
to strobe the display decoder whilst the
data on the lines is stable. The outputs
from the two monostables are combin-
ed with another of the exclusive-OR
gates available in IC6, producing an
output at pin 3 which goes to logic “0”
during the entry period (the Qoutput of
IC8b and the Q output of IC9b are
supplied to the exclusive-OR gate so
that the output at IC6 pin 3 is of the
correct polarity). This output is con-
nected to the enable (E) input of the
7415256 (1C10). As a result, data is
gated onto the outputs only during the
given display data input time, thus
resolving any timing problems that
would otherwise occur.

In this way, the data output and
addressing signais from the synthe-
sizer EPROM are arranged to suit the
display driver, completing the interfac-
ing between the input switching, the
synthesizor EPROM, and the display.

Channels And Devices

in the prototype design, the channels
available were assigned in a way that
proved to be very effective (see Fig. 5).
The band was accessible in 25kHz
steps as described. One bank of 40
channels (S3 to BANK “A") contained
alt the usual simplex channels (SU16 —
SU55). The other bank (S3 to BANK
“B”) was used for all the repeater
channels (forward and reverse shift —
simplex was selected when thechannel
was dialled up directly on S1 and S2).
The 32 thumbwheel switch S5/S6
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channels were programmed with all the
locally used channels: simplex, calling,
and repeater channels.

The data for the display driver has to
be presented in the correct format and
with the correct timing. From the
discussion of the EPROM used it is
clear that the data for the display is
clocked out of the EPROM on the
upper 4 data lines 04 — 07 of the
EPROM, following the strobing on the
AO and A1 lines, as described earlier.
The display driver requies 4 data lines
to be strobed in, and so the data lines
can be connected directly to the dis-
play decoder. However, the display
driver also requires four individual
strobe lines, as opposed to two binary
coded lines, and the timing on these
lines is critical. As a result, there has to
be some decoding and retiming of the
lines to the display decoder tostrobein
the data. This is accomplished by four
ICs (see Fig. 2). The first, a 74LS256
(IC10) is a dual 4-bit addressable latch,
which is used as a 2 line to 4 line
demultiplexer, to decode the address-
ing from the synthesizer IC. For use in
this mode the CLR and Ds lines are
grounded and the Da line is pulled
high. As aresult, thedevice will decode
the addresses on AO and A1, pulling
high the appropriate output Qxa, pro-
vided that the E line is held low. if Eis
taken high, then all the outputs are
forced low (inactive). The Qa outputs
are the lines used in thismode — the Qb
outputs are not connected. The enable
line is used to provide the correct
timing for the display decoder IC. For
the display driver concerned (7211B)
the data strobe line must only be
strobed after the data has settled down
on the input lines. Thus, it is only
permissible for the strobe lines to the
display driver IC to be high for some of
the time whilst the data is present, and
therefore the enable line is used to
delay the strobe until the time is right.
The timing is provided by a 74LS86
(TTL quad exclusive-OR gate {C6) and

Rear view of the control system.

two 4528Bs (CMOS dual monostables,
IC8 and 1C9).

Options

Either the 144MHz or the 145MHz band
can be selected. If the three-way switch
S7 is set to ‘144’ then the 144MHz band
will be stepped through in 25kHz steps
by rotating the 40-way switch S2, with
no frequency shifts (transmit frequ-
ency = receive frequency).

If the 3-way switch S7 is set to ‘145’
then the 145MHz band will be stepped
through in 25kHz steps by rotating the
40-way switch S2, also with NO fre-
quency shifts (ie, NOT repeater mode).

If the 3-way switch S7 is set to ‘NOR’
then the normal band will be stepped
through in 25kHz steps by rotating the
40-way switch S2: the 145MHz band
with repeater shifts when appropriate:
+0.6MHz on transmit between 145.000
and 145.1875; no shift from 145.200 to
145.5875; -0.6MHz on transmit bet-
ween 145600 and 145.7875 (2m re-
peaters) and no shift from 145.800 to
146.000 (satellites).

A +12.5kHz offset can be placed on
transmit and receive using switch S8 —
this allows the new ‘interwoven’ chan-
nels tobe used. This offsetapplies to ail
but ‘thumbwhee! switch’ mode.

The two-way switch S9 allows the
selection of either a frequency or a
channel number on the display. Set to
‘FREQ’, a display such as ‘145.550’ is
seen: set to ‘CHAN’, a display such as
‘S-22" or ‘P-05" (R5) is seen.

If thumbwheel switch’ mode is sel-
ected on switch S4, then 32 channels
are available on the 16 way thumb-
wheel switch S5 and the switch S6.
These are set in the ‘standard’ 2532
EPROM to be a selection of common
repeater and simplex channels.

Next month we conclude the project with
construction and display details.

B R&EW
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A 10MHz universal counter system

The frequency meter featured in this issue
uses the Intersil ICM7226, a versatile I1C
worthy of closer inspection. The pin-out is
given in Fig. 1, and below is a description for
each pin.

Pin 1: Control. If a selected digit line is
connected via a diode, various control
functions will be enabled, according to
Table 1. These allow, amongst other things,
the display to be blanked, or tested, or the
switching in of an external oscillator, eg, a
10MHz source phase-iocked to Droitwich.
The 1MHz select allows the use of a 1MHz
crystal with the same muitiplex rate. How-
ever, the resolution will be one digit less.

Pin 3: measurement-in-progress out

Pin 5: store out

Pin 32: reset out

These provide the various timing pulses
as outputs for controlling other devices.

Pin 4. Function. This wilt, upon con-
nection of various digit lines (Table 1),
switch the counter into its various modes. In
‘Time Interval’ and ‘Frequency Ratio’ the two
inputs, pin 2and pin 40 are used. Otherwise
only pin 40 is used.

Pins 8-16 (except 12): are the segment
BCD output of the count being displayed,
used in the frequency meter to controi an
LCD driver. The data is multiplexed at arate
of 500Hz.

Pins 8-16 (except 12):. are the segment
outputs for an 8 digit CA multiplexed
display. There is an interdigit blanking time
of = 6us to prevent ghosting.

Pin 19: Reset. Connecting this pin to OV
will reset the whole counter.

Pin 20: Ext d.p. input. When enabled (D8
to pin 1) the connection of a digit line will
light the appropriate decimal point.

Pin 21: Range. There are four internal
ranges available, depending on which digit
line is connected, with the D1 line giving
10ms gate, and the D4 line giving 10s.

..-.r-so ns
asv I
INPUT A

0.5v

Frequency, Frequency Ratio, Unit Counter.

|- 250 nsec - =

45V ___\__f—\—
0.5v
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.1

{b) Waveform for Guaranteed Minimum Famax and Famax for

Function = Period and Time Interval
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SOM-\_ I 1 10neec
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CONTROL INPUT
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MEAS. IN PROGRESS OUTPUT
FUNCTION INPUT
STORE OUTPUT

BCD C QUTPUT

BCD D OUTPUT
DECIMAL POINT OUTPUT
SEG. E QUTPUT

SEG. G OUTPUT

SEG. A QUTPUT

—ve

SEG. D OUTPUT
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DIGIT 3 QUTPUT
DIGIT 4 QUTPUT
DIGIT 5 OUTPUT

+ve

DIGIT 6 OUTPUT
DIGIT 7 OUTPUT
DIGIT 8 OUTPUT
RANGE INPUT

30

Figure 1. Pin designations for the 7226A.

However by connecting D5, an external
range can be applied to pin 31.

Pins 22-30 (except 25 = +V): are the digit
lines, and it will have been realised that
these are used for many operations. They
also connect to the CAs of the displays, D1
being the least significant digit (on the right
looking from the front).

Pin 33: External osc in. |If enabled with D1
to pin 1, an external oscillator signal can be
fed into this pin, and if for example one of
the Plessey high speed dividers up to
1.5GHz is used, a 2.5MHz frequency will
give the correct reading.

Pins 34,37: are not committed and should
be connected either to +V or OV for best
stability.

Pin 35,36: are the oscillator pins, normally
used with a 10MHz crystal.

Pin 38: Buffered osc out. This gives the
crystal output, and is capable of driving one
TTL load (LS), without loading the main
oscillator. However, capacitive loading

should be kept to the absolute minimum.
With reference to the description of pin 33,
the ‘osc out’ could be divided by 4 using a
74L874 to give the 2.5MHz signal which is
then fed back into pin 33.

Pin 39: Hold input. This should normaliv
be tied to 0V, but if switched to +V the
display will freeze with the last reading. This
same switch will blank the display if D4 is
connected to pin 1 at the same time.

A test circuit 1s given in Fig. 3 which will
demonstrate most of the capabilities of the
device. The inputs should be TTL level, and
should not exceed the supply by more than
ov3

When in ‘frequency ratio’ mode, Fa (pin
40) should be greater than Fb (pin 2).

For single or ‘one-shot’ time interval
measurements, input A, then input B, must
have a high to low transition to ‘prime’ the
counter, prior to any measurements being
taken using external circuitry. For repetitive
signals this occurs automatically.

FUNCTION DiIGIT

FUNCTION INPUT
PIN 4

D1

D8
D2
D5
D4

Frequency

Period

Frequency Ratio
Time Interval

Unit Counter
Oscillator Frequency

RANGE INPUT
PIN 21

t I 10nsec

External Range input
PIN 31

.01 Sec/1 Cycle

.1 Sec/10 Cycles
1 Sec/100 Cycles
10 Sec/1k Cycles

Enabled

CONTROL INPUT

INPUT B

Input A and Input B.

Figure 2. Waveforms for guaranteed minimum frequencies when
used as a counter (a), tuner (b} and during AB transitions (c).
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e 250 ns MIN—obe 250 na MIN =]

N\ It 10nsec

(c) waveform for Mimmum Time Between Transitions of

PIN 1

Blank Display

Display Test

1MHz Select

External Oscitlator Enable
External Decimal Point
Enable

Test

D48&Hold
D8
D2
D1

EXTERNAL DECIMAL
POINT INPUT . PIN 20

Decimal Point is Qutput for Same Digit
That is Connected to This Input

Table 1. Control functions for selected digit lines.
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Figure 4. Foil pattern for the test circuit.

Figure 3. Circuit to demonstrate typical applications for the 7226A.
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Figure 5. Component placing on the PCB.
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A personal view, by Stephen lbbs.

Itis refreshing to seethe RSGB moving
to the NEC for their rally. The well-
known problems of space, access, and
parking, associated with ‘Ally Pally’
were immediately resolved, but at what
cost? Listening to the locals travelling
back from the show revealed some
interesting thoughts. ...

Clearly many people appreciated the
move to the new venue as a breaking
away from the old London Wireless
Club image that still lingers rightly or
wrongly. Two London amateurs told
me they preferred it at ‘Ally Pally’,
because it was the local London rally
for them, and blow the rest of the
country — friendly bunch, Radio Hams!

The entrance fee of £2, admittedly
including parking, seemed somewhat
high, but this did at least enable a
feeling of more room, and the space to
breathe. When will exhibition organ-
isers place just a few seats around the
place so that weary travellers can rest
without having to buy food first. The
catering was, | thought, awful. Catering
firms presumably have to pay a large

fee to get the NEC franchise and | felt
they were taking their revenge out on
us with the now traditional soggy roll
and thimble of coffee. Some exhibitors
were determined to recoup their stall
fee in their sales and items of second-
hand equipment were being offered at
absurd prices. However, other stalls
were also offering some excellent
bargains, and | was able to stock up on
ceramic capacitors and get 2 dynamic
microphones at excellent prices. The
Wood and Douglas stand was doing a
brisk trade in their new amplifier kit,
and it was nice to put a face to June,
their superb telephone receptionist.
Anybody who has phoned W & D will
know what | mean.

One section of the hall had been
given over to various societies —
RAIBC, RAYNET, RN, RAF etc, and |
spent an enjoyable time learning about
their various interests. The RAIBC
stand had a talking frequency meter
that must be a real boon to white-stick
operators, and it is refreshing to see
how amateurs do help each other get

over disabilities.

The prize for the best exhibit must
surely go to the brilliant 10GHz trans-
ceiver display by the Midland Micro-
wave Society. This contraption, which
was mounted on ‘chip’ board, (pun
intended by them), had a brass cold
water tap attached, what looked like a
watering can funnel, and various bits of
plumbing — useless but eye-catching,
acommentsuitable formany ‘essential’
bits of paraphernalia | suspect.

Conclusion

For certain sections of the amateur
fraternity this must have been a good
rally. Signposting for the various lec-
tures should have been better, and |
would have preferred more second-
hand stalls, a ‘flea market’ and a ‘bring
and buy’. |hopeitstopsinthe Midlands
to bring the RSGB to the country as a
whole, and if the catering can be
improved, it will be entered in next
year's diary for me at least.

EVENTS: MOBILE RALLIES

June 1983

May 10-12th Cable "83

Wembley Conterence Centre

Online Conference
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City Engineers Club

Ipswich

May 10-12th Tomorrow’s World
Micro City 1983

May 22nd B.AT.C. Amateur TV

May 22nd RS Welsh Amateur
Mobile Rally

May 25th Lincoln Short Wave Club
Annual General Meeting

May 29th East Sussex Wireless
Revival

June 5th Spalding & DARS

Mobile Rally

Bristol Exhibition Complex

Barry College of Further Eduction

Civil Service Sports Ground

Springtields, Spalding

Northwood
(09274) 28211
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(0272) 292156
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(0532) 670115

GW4FOM
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Cardiff 565656
G5 FZ,G6CO1

J. Tootill GLIFF
(0473) 44047
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G3TMA
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i the Uext lssue of REEW

Tdhe Complete Communications Maga.zine

DTMF Decoder

A Dual Tone Multi-Frequency
signalling system, which acts as
an excellent receiver for control/
data transfer via the telephone ;
lines. :

Digital Capacitance Meter

To complement this month's
high quality LCD frequency
meter, we asked the desig-
ner to come up with a unit of
the same standard for meas-
uring capacitance. The pro-
ject he produced exceeded
all expectations, and we
present it next month.

HF RECEIVER DESIGN 1l
The second part of this informative series analyses

the complexities of receiver performance, with an in-depth
explanation of the many confusing parameters encountered.

RADIO AMATEUR'S TEST CARD

An extremely interesting and useful project for DXers
everywhere (. . . but the exact details we're keeping
secret until next month).

Plus: 0“’ SGQR*

SSB for the SX200N - a neat add-on.
Z8 Backplane - an essential interface.
Datong Automatic Notch Filter - reviewed and explained.
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100w I?OWER .AMPFIFIER . 190W PA BOARD FRG7700 Memory Add On

Ultra high quality, high power audio Kit of parts for 100W power amp board. .
power amplifier. Over 100W into 8 ohms , PCB, all components and output transistor SR5303U 40 way channel switch.
very low distortion - <0.01% at 1kHz bracket. Stock No. Price

into 8 ohms THD, low signal to noise Stock No. Price 53—-00303 £ 454
ratio > 96dB. 41-00504 £41.95

Complete kit of parts including; custom

dESigned case, with all panels preformed LOUDSPEAKER PROTECTION BOARD 2m Transverter

and drilled, high quality finish to front Kit of ts for loud K .
panel, 250V A torrodial transformer, it of parts for loudspeaker protection
board, PCB and all components.

amplifier board and components,

Up dated version as described this
month. For use with most HF

protection board and components, heat-  Stock No. Price transceivers- converts 28MHz to
sinks, all nuts, bolts, connecting cable etc. 41—-00505 £ 965 144MHz on both receive and
Stock No. _ Price transmit. Up to 10W output.
41-00508 £185.00 Complete electronics kit inc.,

double sided PCB, all components
pre-aligned fiiters, Xtal and
& heatsink for output transistor.

P Stock No. Price
41-00305 £56.83

Send your order to Ambit International
200, North Service Road,
Brentwood, Essex CM14 4SG
Tel: (0277) 230909
Access/Barclaycard Welcome.

All prices include VAT @ 15% Please
allow 21 days for delivery. Postage
& Packing 60p per order.
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/g qua /ty fibre g ass pr/nted circuit boards for R pra/ects and datz briefs.
ISSUE DESCRIPTION STOCK NO. PRICE
JUNE LCD DFM Main Board 41-20603 £7.24
LCD DFM Display 4120604 £1.81
500kHz Pre Amp 41-20605 £0.92
200MHz Prescaler 41-20606 £0.92
600MHz Prescaler 41-20607 £0.92
KB4438 (Undrilied) 41-20602 £0.67
MAY Rew Vox 41-20405 £0.87
Audio Limiter 41-20501 £3.79
'R Volume Control 4120503 £2.48
100W Power Amp 41-20504 £5.25
PA Protection Board 41-20505 £1.40
Rewbichron 2 LLogic Board 41-20506 £6.07
Rewbichron 2 Display Board 41-20507 £3.79
APRIL FM IF Amp 41-20401 £2.41
18W PA 41-20404 £4.83
MARCH Bargraph Display Driver{Undrilled) 41-20301 £1.38
Bargraph Display (Undrilled) 41-20302 £0.93
Airband Memory 41-20303 £3.45
2M Transverter 41-20305 £9.60
Noise Generator 41-20306 £4.35
FEBRUARY Modem 4120201 £6.83
Audio Attenuator {Undritled) 41-20202 £0.72
CW Filter 41-20205 £2.76
All prices include VAT @ 15% pleasc allow 21 days for delivery. Postage & Packing 60p per order.
Send your order to Ambit International, 200 North Service Road, Brentwood, ESSEX C\Vi14 4SG.
Tel: (0277) 230909. Access/Barclaycard Welcome.
— SEND YOUR ORDER TO: — —— 200,NORTH SERVICE ROAD —]
BRENTWOOD, ESSEX —
CM14 4SG —
INTERNATIONAL Telephone : (0277) 230909 ——]
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AUDIO MEASURING SYSTEM

A comprehensive piece of test equipment from Wayne Kerr,
reviewed by our Audio Engineer, David Strange.

Basically, the AMS1 consists of an
oscillator and a meter, with a large
amount of sophisticated electronics in
between, which may be selected to
carry out the wide range of measure-
ments required by the audio engineer.

The tests accommodated by the
AMSH are: Frequency Response, Level
(including programme and noise),
Wow and Flutter, Rumble, Distortion
and Phase. The measurements may be
monitored by oscilloscope and head-
phones from sockets arranged on the
front panel.

Quad Stab Osc

The oscillator is a quadrature type,
stabilised by a thermistor. This, un-
fortunatety affords no long term ampli-
tude stability, but was probably not
deemed a problem because there is no
absolute calibration of output level.
Instead, the output may be continu-
ously varied by a potentiometer, with
three push buttons to enable attenu-
ation in two 30dB steps and a switch at

the back of the potentiometer givingan
additional 20dB step. Overall the level
may be varied across the range -90dB
to +20dB, ref to 0dB (0.775). When
checked against the meter section of
the test set, the oscillator steps were in
disagreement by about 0.2dB.

As well as the normal sinewave
output from the oscillator, a clipped
square-wave version is also selectable.
The frequency range of the oscillatoris
15Hz to 150kHz selected in 4 decade
steps by pushbuttons and continu-
ously varied within each step by amore
or less uncalibrated potentiometer.
The frequency is read from a 4 digit 7
segment display with a rather slow rate
of sampling. Setting a specific fre-
quency, for say distortion measure-
ments, proved to be very difficult
because of the second or two inertia in
the system.

On the subject of the frequency
counter, it may also be used to measure
the frequency of an incoming signal —
useful when checking the long term
drift or speed variation of a tape

recorder. Here the frequency variation
would be noted and the percentage
drift calculated accordingly.

Metering The Functions

The meter is, of course, used as an
indicator for a number of instrument
functions besides level. Dealing with
level first, we find five different measur-
ing methods at our disposal:

1. Volts true RMS

2. Volts RMS

3. DIN 45405 (for CCIR noise meas-
urement)

4.BS 4297 (for programme measure-
ment)

5. ANSI C16.5VU (for programme
and noise)
To perform the measurements to these
characteristics, not only are different
time constants required, but also
different arithmetic functions. Before
the signal gets processed this far, it is
first amplified. Despite having the
appearance of possessing two inputs
the amplifier is unbalanced and the
inputs commoned for alt functions of

OSCILLATOR (Parallel A and B outputs with ON/OFF switch)

Frequency Range:
Output level:

15H2 to 150kHz in & decade ranges

254V 10 7.75V (- 90dB 10 + 20dB ret 775mV)
Frequency and Output Level may be
monitored using Check Freq and Check
Level functions

Normal range {- 70dB to « 20dB}

£5Hz 1o 30kHz 2 0.2dR

15Hz to | 50kHz £ 0.5d8

- 20dB position {- 90dB to 0dB}

15H2 10 30kHz 2 0.5db

15Hz to 1 50kHz X 1.5dB (- 80dB to 0dB)

50 ohm nominat

15H2 to 20kHz less than 0.01% {typically
0.005%}

Normal range {JmV to 5Vpk-pk) Rise tume
10 90% < (1 % of period + 1.5us)

3150Hz (3000Hz optional) £ IHz

Output flatness:

Qutput impedance:
Sine wave distortion:

Square wave output:

Wow and flutter carrier
oscillator:

LEVEL MEASUREMENT (From seiected A or B input or Oscillator output)

Range: 3004V to 100V FSD on Vrms range - 92dB to
+ 42dB on dB range (ref 775mv)

Switchabie between true rms Volts or dB, on
a linear centre zero dB scale

I5Hz to 30kHz 2 0.2dB

10H2 to § 50kHz 2 0.5dB

{300uV range * {dB)

M ohm or 600 ohm (switchable)

4 digits - may be used to measure ncoming

frequency or oscitlator frequency

Measurement:
Frequency response:

Input impedance:
Frequency counter:

Programme Measurement
Ballistics switchable between PPM characteristics (BS4297) and VU

characteristics (ANS1 C16.5 1954). (Other parameters as per Level
Measurement Section above for frequencies in the range 20Hz to 20kHz2).
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NOISE MEASUREMENT (A or B input)

True rms Volts, Quasi-peak dB

{CCIR Rec 468-2) or V1) characteristic
{ANS] Cl16.5 1954}

Wideband (10Hz to | 50kH2 £0.5dB). Two
further positions, to accommodate plug in
option filters ta CCIR, DIN, 1EC, and NAB
standards (other parameters as per Level
and Programme measurement sections
above)

Indication:

Frequency response

WOW AND FLUTTER MEASUREMENT (A or B input)

Range: 0.03% to 10% FSD with 3150Hz or 3000Hz
carrier

<0.003%

50mV to 100Vrms. (Warning light indicates
if signal too smatl)

To CCIR Rec 409-2

(Weighted and Unweighted)

Residual reading:
Input level range:

Standard:

RUMBLE MEASUREMENT

Range: - 92dB to - 42dB {ref 775mV)
Indication: dB to DIN 45549 (Weighted and Unweighted)

DISTORTION MEASUREMENT (A or B input}

Range: 0.03% to 100% FSD (0.1% mun at 16kHz}
Frequencies: 80H2, tkHz, 5.6kHz, t6kHz (switchable)
[nput level range: 100mV to 4.5Vrms (100K ohm input
impedance)

3.5V to 100Verms (12K ohm input impedance)
Less than 0.005%

Less than 0.007 % relative to 100mV

{Less than 0.015% at 16kHz)

Inherent distortion:
Residual naise:

Table 1: Technial specifications.

NARROW BAND FILTERS
For measurement of signals masked by noise (eg, Crosstalk}

Frequencies: 80Hz, IkHz, 5.6kHz, |6kHz switchable
{other parameters as per Leve!

Measurement section above)
PHASE MEASUREMENT (A input relative to B input)

Range: £ 120° (on centre zero meter scale}
with phase invert

Input Level Range: 50mV to SVems. (Warning Light indicates if

signal is outside this range}
Resolution: 20
POWER MEASUREMENT

Range: Im¥ to IkW into external 8 ohm foad on
linear scale

MONITOR FACILITIES

de output 1V at FSD

Scope output t¥rms at FSD

Phones output Adyustable, for high or low impedance
headphones

SUPPLY VOLTAGE 115 0r 230V £ |0% ac 50-60MHz

TEMPERATURE RANGE Operating 0 to 40°C

Full specitication 10 to 30°C
WEIGHT 4.9Kg.

DIMENSIONS {Overall inc knobs}

483mm x 134mm x 250mm

RADIO & ELECTRONICS WORLD
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the instrument apart from when phase
determination is required. The input
impedance may be a high (1M ohm) or
low (600 ohm) as selected by a
pushbutton, and the gain of the input
amplifier is changed by an input
attenuator and recycling amplifier
feedback resistor network. When
monitoring with an oscilloscope and
headphones, it was easy to find the
point where the feedback network
started its next recycle because it was
accompanied by increased amplifier
noise. However, after the range
amplifier there follows various fiiters,
some of which are customer options
concerned with noise measurement.
The options are necessary, because at
the moment there are so many ways of
measuring and reporting signal-to-
noise figures (interestingly enough, all
the filters are active). After filtering, the
signal is then full-wave rectified and a
choice of meter characteristics may be
selected. First of all the time constants
get selected to set meter ballistics, the
VU meter has equal attack and detay
times, the PPM fast attack and slow
decay, CCIR 468-2 slow attack and fast
decay, and so on. The rectified DC
signal, with its appropriate time
constant, is then subjected to one or
two mathematical transformations
before being applied to the meter. The
meter, for instance, is calibrated in
linear dB's and in order to fit the scale
the signal passes through alogarithmic
function generator. Squaring for the
true RMS conversion is also produced
from log and anti-log function gener-
ators — the DC is transformed into log
doubled and anti-logged to obtain V2
from V2 = anti-log (2 x log V).

The Classics

Distortion is determined in the instru-
ment by quite a classical method and
can be measured at four discrete

JUNE 1983

Figure 1: Block diagram of the AMS1.
frequencies, 80Hz, 1kHz, 5.6kHz and
16kHz. The main problem occurs when
setting the measuring frequency,
which is notautomatically selectedand
required manual adjustment of the
oscillator against the frequency
counter. As this has to be performed to
some degree of precision, since a high
pass filter is selected for the particular
frequency when the distortion function
is required, the inertia of the counter
mentioned earlier is a problem. The
filter is arranged to have 180° phase
shift at the particular frequency and by
a combination of mixing the output
with the direct signal and fine tuning,
the fundamental is removed leaving
only harmonics which are the results of
distortion.

Initially the unfiltered signal is used
to set 100% distortion on the meter and
once this is done the read button is
pressed. The sensitivity of the meter is
then step-by-step increased whilst at
the same time an attempt is made to
improve the reading (make it as small
as possible) with the nulling controls.
When eventually the reading can be
reduced no further, the meter scale and
range selector are read and distortion
determined.

Phase Determination

Here is where the two inputs are
electrically splitaway from one another
and separately filtered and passed
through schmitt triggers. One channel
has the option of being inverted in
order to provide a 0° or 180° reference.
The actual phase detection is carried
out by cross-coupled NAND gatesina
bistable configuration. When both
signals are ‘in phase’, the bistable
output is a symmetrical square wave.
However, when a phase difference
occurs, the output has a mark-to-space
ratio proportional to the angle of lead

or lag. This output is then integrated so
that a DC output, suitable for applying
to the meter, is produced, proportional
to the phase difference between the
two outputs.

Wow And Flutter

To determine wow and flutter a
standard tape or disc may be used or
alternatively the special internal
oscillator output may be recorded.
Wow and flutter measurement is
normally made using a 3150Hz or
3000Hz signal and the customer’s
choice in the matter needs to be
specified at the time of purchase. Once
recorded, assuming a tape recorder is
under test, the signal is than played off
tape into the test set. Inside the set, the
signal is clipped and fed to a phase-
locked loop. Input frequency variations
produce corresponding changes in the
VCO control voltage which is used as a
wow and flutter output. The wow and
flutter signal is then passed to the
range amplifier and then via the
weighting filters to the meter circuit.

In Conclusion

After that brief look around the AMS 1’s
more interesting internal functional
blocks, it can be seen that there are
many instruments inside this one
package. Care is therefore needed to
see that the right button selections are
made for the various measurements
required — it can be confusing. To this
end Wayne Kerr have installed lots of
warning lights to try to give an
indication that something may be
amiss. However, when using the
instrument for the first time much
reference to the manual is required and
in any case headphones and an
oscilloscope help to see what is
happening.

® R&EW
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WIDEBAND
LCD-DFM

An 8-digit portable frequency
meter, designed by Stephen
Ibbs G4LBW, to cover the

range DC-600MHz.

The frequency meter featured in the
November '81 issue of R&EW used the
Intersil 7216, which directly drives an 8-
digit LED display, and whilst a battery
pack was incorporated, its size made it
primarily a piece of bench equipment.
However, it had the advantage of three
switchable ranges and a means of
measuring capacitance. There are oc-
casions, when asmaller portable unitis
desirable and problems are encount-
ered with LED displays, because even if
multiplexed, they draw quite a iot of
current. The answer lies in using LCD
displays, and recent developments
have made the design of a small
frequency meter possible.

A new technique of triplexing liquid
crystal displays was tested utilising the
ICM 7231A. Previously each segment
had to be connected separately — an 8
digit display with decimal points re-
quired 65 connections (including the
backplane). By triplexing, each digit
only requires 3 segments lines, the
whole display controlled by three con-
trol lines, making a total of 27 con-
nections, and this includes one an-
nunciator (a chevron with the display
specified) and one decimal point, per
digit. This in turn means that one 40 pin
IC can drive a display and still have
other pins available for inputting and
controlling data.

(a) ‘A
o XX
com2 L RS T
coms CHEV.] dl op
DISPLAY MATRIX

EACH SEGMENT ACTS
AS A CAPACITANCE

Yy z
a
Siia % o
d C
D.pP.

a
f 9
A—[ }E ? )-— M2
. 4 s co
CHEVRON

D.P.
cam 3

CHEVRON
CONNECTION DIAGRAMS FOR LUCID 109F711

Figure 1. Display wiring as represented
by a cross-matrix (a) and the actual
segments (b).
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RV1 i |
47k

NOTE:
1C1 IS SP8629
Q11S BFW92
R1 " 7
2k2 1
c2 Ic1 2
10n —————»——0 ouUT
- Figure 2a. One of the preamp/prescalers
- o—lm ? 53 ]4 covering the 200MHz range.
10n Cc3
Ry < 0ol
27k T

YYD 45V
T 7 $m
6 14 2
S
no— 4 17 A AMA— Y - 2 -0 ouT
Ic1 1c2 Ic3
5 8
Lijs-,-z Rz -L12713 _ts_[ }
Figure 2b. The other T T T T T
prescaler, which T i : , ‘ : —oov
operates up to 600MHz. f‘gT:?g,&gg;g

A New Approach

The best way to understand the triplex-
ing technique is to consider the display
asamatrix(Fig. 1a). Asthecommonline
and the x segment line intersect, the 'f
segment lights. The voltages on the
lines decide which segment lights. Fig.
1bshows the connections forthe speci-
tied LUCID display to help faultfinding
(eg if the ‘b, ‘c’, and the ‘dp’ segments
fail to work itisthe z segment line of the
digit which is suspect).

The LCD driver IC decodes the 4 bit
BCD data arriving at pins 32-35, which
is presented in multipiex form by the
ICM7226A, a frequency meter IC that
performs all the 7216 functions, but
also provides BCD output. The IC has 4
gate times, but only two are used, as

{C3 IS SP8660

ALL CAPACITORS ARE 1000p,
min ceramic;

the 10ms gate (pin 30) was not felt to be
very useful in frequency meter appli-
cations, and the 10s gate (pin 27) is
normailly too long to wait for portable
applications.

The BCD output data is multiplexing
through all the digits, each digit's data
coinciding with a ‘high’ on the ap-
propriate line D1 to D8. This control
information needs to beencodedintoa
3 bit binary code to be fed into the AO,
A1, A2 pins of the 7231, which is
accomplished by the 4532. One other
piece of information will enabie the
7231 to perform properly, a low-going
pulse to the CS pin to latch the data,
decode it, and then send it to the digit
being addressed by the ‘A’ lines (37-
39). This proved to be a problem in the
design stage because, at first, the GS

RADIO & ELECTRONICS WORLD



Project

-0 +5V

TOPIN 4,1C6
347,101 NOTE:
Qa,b,cd.e ARE BF241
IC3 1874196
—O +5V
( ) R31
1k0
5v0
TOPIN1, IC4
04
R20
330R
NOTE:
0-1MHz Q1,2,3,4 ARE BC239C
D3.4,5 ARE 1N4148
D3

Figure 3. The HF prescaler (a) and LF amplifier (b) which
appeared in the November ‘81 issue of R&EW.

output of the 4532 was used. Even-
tually, however, the Eo output was
tried. This pin goes high when all the
inputs are low and the E1 (pin 5) is high.
Fortunately this occurs after each digit
has been addressed (a delay actually
incorporated into the IC’s design to
prevent inter-digit ghosting when driv-
ing an LED display direct). When
inverted, this works a lot better than pin
14. The inclusion of C3 (22-1000pF) is
to stabilise the display.

Pin 2 of the 7231 is labelled Vdisp,

Figure 4. bypassing the 74LS196 using a
DPDT switch (top right).

NAND
AlB| OUT
0|0 1
01 1
10 1
11 0

TRUTH TABLE
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and this allows control of the display
peak voltage, most easily accomplish-
ed by incorporating a preset, RV1, to
vary the voltage on the pin. This will
cause the dispiay either to blank (+ve),
or become so strong that it will ghost
(Ov). However, such ain arrangement is
fine if the display and tC do not
fluctuate by more than + 5°C. The
circuit shown in Fig. 7d can be used to
provide temperature compensation.
The extra resistor and transistor are
easily incorporated on the PCB.

o
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DAUGHTERBOARD SWITCHING
VIEW FROM COMPONENT SIDE

Circuit Description

The 1-50MHz preamp/ prescaler was taken from
the R&EW meter already mentioned, with the
exception that the BF241 was used instead of
the BF274. A wire link connects the preamp to
the prescaler IC, because if signals below
10MHz are being measured, the 74L.S196 canbe
bypassed via a switch (Fig. 4) to avoid the signal
being divided by ten, thereby giving better
resolution.

The signal goes via a logic swiching network.
The truth table of the NAND gate is given in Fig.
5. If one of the inputs is high, signals (inverted)
will pass through the gate. Thus R7 holds IC5d
open, allowing signals to pass through. R8 holds
IC5b closed, its output remaining high. This in
turn opens IC5a, allowing the signal to pass
through to the 7226. A 5-pin plug has been
incorporated on the PCB, because it will be seen
that if pin 12 was made to go low, and pin 5 high,
signals from an external source can be fed to pin
4 and on to the counter. A small series of boards
have been designed to fit onto the PCB plug (in
position x), and when plugged in, they auto-
matically switch the levels, and disable the
output of the 50MHz preamp. It only takes a few
seconds to open the case and plug on a new
board, soldering the coax, but the author
recognised that many would want a daughter
board permanently plugged in, but switchable,
so if the PCB plug is placed in position ‘y’, a
multipole switch can be added to connect the
board and achieve the necessary signal and
supply connections. The 0V being common to
all, only a 4 pole switch is needed, wired as
shown in Fig. 6. The use of a switch is
particularly recommended for the 600MHz
prescaler board because this draws a lot of
current and it is good to be able to disconnect
the +ve supply line when not in use. (The
prescaled buffered output of the 50MHz preamp
is also available at IC5 pin 8).

The 10MHz frequency reference is provided
by X1 with trimming by TC1. A regulated +5V is
needed by all the ICs, most easily achieved using
a 3-terminal regulator with C4 and C5 included
to aid stability.

The 300kHz-50MHz preamp was fully de-
scribed in the Nov. 81 issue so will only be
summarised here. Qa and Qb provide the
ampilification and Qc,d,e the level shifting to
TTL. The IC acts as the divide-by-10, and if the S
version of the 74196 is selected frequencies up
to 100MHz can be processed. The LS versionin
the prototype worked up to about 45MHz.

The low frequency amp (1 — 500kHz) was
also described in the same issue with Q1 being
the amplifier, Q2 acting as a switch, and Q3 and
Q4 shifting the output to TTL level square
waves.

The 200MHz pre-amp has a choke and two
capacitors for decoupling. The BFEW92is used in
common emitter mode, and the preset should
be adjusted to give half-supply voltage at the
coliector. The signal is then capacitively coupled
to the input of the divideby-10 SP8629, the
output emerging at pin 2. The unit will randomly
count, and this can be stopped by inserting a
resistor between pin 7 and earth; though this will
reduce the sensitivity. The IC is actually
guaranteed to 150MHz but the prototype
measured accurately up to 240MHz.

The 600MHz preamp needs no adjustment
and uses therecently introduced Plessey IC, the
SL565C wide gain amplifier (guaranteed to
1GHz). The output feeds the input of the two
divide-by-ten ICs, the first being the SP8630 (up
to 600MHz), the second being the 8660, which,
whilst only guaranteed to 200MHz, does provide
TTL output. This module will also randomly
count, and resistors to the IC inputs will stop
this, but reduce the sensitivity.

Both the 200MHz and the 600MHz boards
measured the 12MHz oscillator stage of a 2M
transceiver with ease, but the lower limit is
somewhat dependent on the wave shape.
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Foil pattern and component
overlay for 500kHz
pre-amplifier

© By by Lt T3

600MHz Prescaler

5P8660 (]

Figure 7d. Temperature Foil pattern and component
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Figure 7c. Logic switching N2ZZ2
for_ additional boards PIN 2 compensation
using the 74HC00. 723 circuit (optional).

FoSes S Essss g
] 1
L l
R LR g
) ] t '
v ¥ 1 v
1 3 ! Ll
O O 0 O
+ve

28

NOTE:
IC5 {8 74HC00
DOTTED LINES SHOW CONNECTIONS

MADE WHEN DAUGHTERBOARD IS
PLUGGED/SWITCHED IN.

TO 7226

BUFFERED
ouTPUT

(N.B. TERMINALS ARE NOT IN CORRECT ORDER)

200MHz Prescaler

overlay for 600MHz prescaler.

Foit pattern and overlay for 200MHz prescaler
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Figure 8b. The two sides of L

CD-DFM board (includes pads for 50MHz prescaler).

PARTS LIST {Main Board)
Resistors

R1.2.356 10k
R4 10M
R7.8 100k
Potentiometers

RV1 min cermet 220k

Capacitors

C1 22p
c2 27p
C3 100p
Cc4 15V tant 200n
c5 10V tant 10u

Semiconductors

1C1 ICM7226A
I1C2 4532
IC3 4049
1C4 ICM7231A
I1C5 74HCO0
1C6 7805

Construction

A double-sided PCB was designed,
showninFig. 8bThrough-boardsolder-
links need to be made at the points
marked on the overlay, and the Ov side
of R8 should be soldered on both sides
as should the common line of the
regulator. Please note that the track
from IC1 pin 4to |C4 pin 30 should have
a small break in it (this will be explained
later). The wirelink fromthe supply has
been deliberately included, rather than

JUNE 1983

using a PCB track, to enable the
regulator section to be tested before
connecting it to the expensive cir-
cuitry.

Veropins were used for all lead
connections except the display, and if
the daughter board is to be left mount-
ed, insert 8 pins for the switch leads.
Sockets were used for the large ICs,
and the regulator was mounted with
the metal tab in contact with the small
PCB heatsink. Thisisthenbolted down

before soldering the pins to avoid
strain on the legs. Pin 4 of the 7226 has
been left uncommitted for readers who
wish to use the other facilities as
indicated in the data file. In the proto-
type this is wire linked to D1 (30) to
provide the frequency meter function.
This wire link can, instead, be replaced
by a PCB track on the component side
if desired. If the other facilities areto be
used, constructors may like to join the
track break mentioned earlier. The
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WIDEBAND LCD-DFM

effect of this will be to illuminate one of
the annunciator chevrons below the
display — the particular chevron
changing as the function changes, to
show which has been selected.

An SUE switch bank was installed to
control the gate times, prescaler
switching, (if included) and supply,
and a 20mm spaced, three-way bracket
was selected because in the future it is
possible to change it to a 10mm, five-
way bracket, and insert two other
switches (for reset, pin 19 to earth, and
the enabling of an external oscillator
reference for greater accuracy, pin 30
to pin 1 via a diode and 10k resistor).
Two BNC sockets were mounted, one
for the 1-50MHz preamp, the other
connected to the daughter board.

Testing

Test the regulator section, and if +5V
appears at the output, switch off, and
insert the wire link. Set the trimmer and
preset to mid-travel, and switch on
again, whereupon the display should
light up. Adjust RV1 to get a good
contrasting display with no ghosting.
The unit may be reading randomly, but
by applying a signal to the preamp,
input, a stable reading should be
obtained. The trimmer is then adjusted
to display the correct frequency.
Otherwise the 10MHz reference oscil-
lator can be set up by placing the meter
next to a receiver tuned to WWV
(10MHz), and zero-beating.

U
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PIN OUT (TOP VIEW) OF LUCID 109F711
Figure 9. PCB foil pattern (above) and overlay (below) for the 8- digit display.

In Use

The supply switch has a second pole
that can be used to switch in an
external Ni-Cad charger (with two
sockets on the rear panel) when the
unit is switched off. This would avoid
removing the batteries which can then
be stuck down with double-sided
sticky pads.

The meter does not display the
decimal points simply because to cater
for ail the possible combinations of
prescalers and gate times made the
switching far too complicated. A de-
cimal point can be activated by con-
necting the appropriate digit line to pin
31 of the 7231, normally held low by R6.
A pad has been provided on the PCB
for this purpose.

My thanks to Alan, GENXOQ and Geoff,

G6LYE for their help and advice with this
project.

B R&EW
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Scientists are constantly expanding our knowledge of space using a
wide range of advanced optical and electronic technology.
James S.B. Dick looks at some of the hardware employed by such
modern-day astronomers.

Archaeological sites such as Stonehenge, the calendars of
the Mayas, and Chinese eclipse records dating back to 4000
BC, show that Astronomy was widely studied long before
civilisation came to Europe. The bright star Sirius would have
been watched until it occupied a certain position in the sky
after sunset — the Egyptians then knew the Nile floods were
due. Astronomy is still used to compare the motion of the
Earth against high-accuracy atomic clocks. Once the
heavens had been mapped, simple observations provided
knowledge of longitude and latitude on the Earth — of great
importance to mariners before the advent of inertial and
radio-based navigation systems. However, time and location
are again being measured from ‘celestial’ sources — artificial
satellites (such as GOES and NAVSTAR) are now being used
to provide time, position and velocity informationaccurate to
microseconds and metres.

While Astronomy has provided mankind with a time
system, curiosity about his environment has made him look
out at the stars, not with the aim of utilisingthem in mundane
problems, but to explore. Although his interest in the stars
may have been intense, man was ill equippedto observe them
in an objective, scientific way. Indeed, it is only in recent
years that the passion for exploration and observation has

been provided for.
/ \\‘;

GROUND STATION
TRANSMITS TIME AND ORBIT
INFORMATION TO SATELLITE

The Light Fantastic

The accurate, quantitative measurement of light is called
photometry. By measuring the amount of light emitted by a
star at different wavelengths, the temperature, approximate
size and likely chemistry of that star can be determined.

A telescope is pointed at the star and then the collected
light passes through a wavelength-selective filter onto a
sensitive detector called a photomultiplier (PMT). inside,
photons from the star hit a cathode made of an alkali metal
and eject electrons from the surface layer. The electrons are
accelerated to the nearest positive electrode (one of the
“dynodes”) and collide with its surface. Eachelectronimpact
releases more (210) electrons, which are accelerated to the
next dynode and soon. Theendresultis thatone ortwo of the
photons that liberated electrons at the photo-emissive
cathode are responsible for an avalanche of perhaps one
million electrons onto the anode. Typical anode currents are
often quoted as 1 A/uW of incident light — the Sun’s intensity
is about 200mW/cm2 — though the maximum current
allowed in the tube is usually about 1mA.

Instead of measuring the current as a function of intensity,
the modern technique is “photon counting”. With this
method, the avalanches caused by individual photons are

SATELLITE RE-TRANSMITS
TIME AND SATELLITE POSITION

UHF RECEIVER PICKS UP

SATELLITE SIGNAL, MICROPROCESSOR
CLOCK DECODES TIME AND CORRECTS
FOR SIGNAL TRAVEL TIME

Figure 1. The principle elements invoived in sateliite time services.

JUNE 1983

31



PHOTOEMISSIVE CATHODE
EMITS AN ELECTRON

—y I |
ELECTRON HITS

DYNODES AND RELEASES
MORE ELECTRONS

OUTPUT —

THE PHOTON IS
REGISTERED AS
A CURRENT PULSE (a)

Figure 2. Diagram of a photomultipler (a) and the voltage

divider to dynode chain (b) used with it.
amplified and counted as bursts of current representing
photons. Theamplifiershave rise times of a few nanoseconds
and differentiate between current pulses of 106 electrons
{caused by a photon)and 103electrons (produced by thermal
emission from one of the dynodes). Most systems can deal
with a count rate of 1MHz, corresponding to a star on the
‘naked-eye limit’, seen through a filter (optical passband 200
nm) with a telescope of 1.5m aperture. The pulses are
counted by hardware (TTL “HS" series) counters which are
read and cleared under computer control. The computer
then supplies the astronomer with real-time feedback and
stores the data on, perhaps, magnetic diskette and paper
“hard-copy” for later analysis. To measure one star in five
colours may take twenty minutes — each measurement on
the star is normally done twice and the intensity from the sky
is measured so that it may be subtracted from that of the star.

Worth A Thousand Words

The photometry system just described provides information
concerning the luminosity of a point of light. However,
galaxies and other “extended objects” are best viewed as a
picture. Early observers had to be accurate artists —
sketches were made with pencil and paper — until
photography took over and became one of astronomy’s
workhorses. Modern plates may be 30cm x 30cm and show a
6° square of sky, recording objects a million times fainter
than the eye can see.

CATHODE
kv
|...PHOTON
| GLASS TUBE
WITH QUARTZ
NDOW OUTPUTS TO
DYNODES

(b)

ANODE {GROUND)

While Astronomers can digitise the vast amount of data
held on photographic plates, by using a scanning densito-
meter, it is more convenient to use a two-dimensional
electronic detector. The state-of-the-art utility here is the
charge coupled device (CCD). These were first invented in
1970 and took only four years to go into production.
Although they may be used as analogue delay lines and
signal processors, only their optical processes will be
discussed.

Essentially, within the CCD, a slab of p-type semi-
conductor has a matrix of electrodes piaced on its top
surface. When these electrodes are positively charged, a
potential well forms beneath them and free electrons collect
as a “charge packet” in the well. If the CCD is exposed to
light, electrons freed by the incident photons gradually fill
the wells. If a picture is focussed onto the CCD substrate,
each well may be thought of as a picture element — the CCD
is then an array of such elements. To read out the picture, a
process known as charge coupling is used. Looking at Fig. 6.
the well under the 10 volt electrode is deeper than the others
and will be the site of charge storage. Increasing the voltage
on the third electrode to 10 volts will create another well and
charge will be shared. If the potential onthe second electrode
is decreased, the charge packet will be totally transferred.
Hence, correctly phased voltages applied to the electrodes
cause a movement of the charge packet just beneath the

TELESCOPE POSITION AND

TIME INFORMATION ——————

ON-LINE FEEDBACK
i ELESCOPE TO ASTRONOMER
—
HIGH SPEED A
COMPUTER
AMPLIFIER DISCRIMINATOR) COUNTER U
N 7
EHT FOR — -
PMT OUTPUT TO
STORAGE MEDIA
INPUT SIGNAL
LOGIC LEVEL
TO COUNTER
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Figure 3. A complete photometry system.
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Feature

LIGHT
BEAM

PHOTOGRAPHIC PLATE
IN HOLDER

X—AXIS
HOLDER MOVES
——— IN X AND Y TO
Y-AXIS SCAN PLATE

1

PHOTOMULTIPLIER RECORDS
TRANSMITTED LIGHT AS A FUNCTIDN
OF PLATE DENSITY

Figure 4. Representation of a scanning densitometer.

FIBRE-OPTIC BUNDLES
TRANS/MIT LIGHT INTG/OUT OF TUBE

FAINT
IMAGE

READOUT

/ Y
ELECTROSTATIC’ MICROCHANNEL
FOCUS PLATE ELECTRODE

Figure 5. Microchannel plate and Vidicon for focussing and
detecting images.

surface of the semiconductor, towards the readout gate. To
transfer the picture from the CCD to a computer for analysis,
successive rows of electrodes are clocked and their charge
packets read out.

CCDs have some faults, however. Thermal emission of
electrons is reduced by cooling the chip and irregularities in
electrode spacing (typ + 3%) are reduced by electron-beam
techniques during manufacture. If a well is over-illuminated,
more charges are created than can be held in the weil. The
surplus charges spill into nearby wells (ie, adjacent picture
elements) — “blooming” causes a “white out” over a portion
of the picture. Front face imaging of the CCD creates
probtems because of interference and
absorption effects caused by the poly-
siticon surface layer An alternative is
to illumiate the device through the
substrate which is chemically thinned
to around 10um (spectral coverage
from 300 nm to 700 nm is obtained
although manufacturing vyield is sig- {a)
nificantly decreased). Due tothe CCD'’s
high efficiency (about 50%) in detect-
ing photons, compared with a photo-
multiplier, they are an effective tool.

(c)

Figure 7. Digitising reference discs. absolute encoders for Binary (a) and Gray codes (b)
and an incremental system (c) encoder disc.
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IMAGE DETECTING

TARGET SCANNED
i BY ELECTRON BEAM
MAGE

CATHODE

FOCUS/SCAN
ELECTRODES

SOURCE OF

POTENTIAL N

. \mm
4

SILICON DIOXIDE
INSULATING LAYER

P-TYPE
SEMICONDUCTOR——
SUBSTRATE

STRUCTURE

4 INDIVIDUAL WELL
[

ELECTRODE
{i.e. PICTURE ELEMENT)
SUBSTRATE

WELLS ARE READ OUT TO AMPLIFIERS

Figure 6. The CCD imaging array, with one cell enlarged to show
electrode connections.

In order to guide the telescope onto a faint object,
intensified TV systems are commonly used. A single stage
microchannel plate intensifier is placed in front of a vidicon.
Here, the image falls onto a fibre-optic bundle, whose other
end is a photosensitive cathode. An electrostatic lens
focusses the emitted electrons from the cathode onto a
bundle of hollow glass tubes (a few microns in diameter),
whose insides have a dynode-type effect. The accelerated
electrons exit from the microchannel plate and hit a
phosphor where they generate light. This is carried down
another fibre optic bundle to the front surface of the camera
tube. The image, intensified typically by a factor of 10,000 is

then televised in the normal way and
fed to a monitor in the telescope
control room.

Drives, Encoders And
Trackers

In addition to detecting objects, it is
necessary to access and track them.
The position of stars in the sky is
defined in terms of “right ascension”
and “declination” — the celestial
equivalent of longitude and latitude on
the Earth. The telescope is moveable in
the two axes of right ascension and
dectlination. One method of determin-
ing the telescope position is to mount
absolute encoders on the drive shafts.
These are circular discs, optically
encoded with information (usually in
Gray code). Gray code is similar to
binary except that one bit changes at
each increment or decrement. While
absolute encoders are large and
expensive, the telescope's position is
defined mechanically and is therefore
non-volatile. | 4
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TO TELESCOPE

ONE OF FOUR
DETECTORS FOR
STARLIGHT

CENTRED IMAGE FALLS
ON ALL QUADRANTS

Figure 8. A quadrant star tracker.

Incremental encoders, with aresolution of 48,000 steps per
resolution, — an accuracy of + 0.0075 degrees — can be
obtained at less cost and are physically smaller (15cm diam x
10cm deep). The position of the telescope is initially
determined from a datum point and the subsequent pulses
from the encoder's detector are used to alter that position.

Noise is a frequent cause of problems — encoder pulses
are missed by the counters or spurious spikes add phantom
pulses. The encoder system has to be kept oncontinuousiy if
minor movements of the telescope, while parked, are to be
counted. Once the telescope has been ‘sighted’ on a star, the
drive system has to be capable of keeping the star in the
centre of the field-of-view. While an accurate drive rate helps,
the effect of telescope flexure and atmospheric refraction
tend to decentre the star. The cure is to use anelectronic eye
as direct feedback — the Star Tracker. Light from a star
(frequently a nearby star) is taken to acrudetwo dimensional
detector; the simplest case may only have four picture
elements. If the star is centred, equal quantities of light will
fall into the quadrants — any asymmetry is monitored by the
telescope control computer which then corrects the drive
rate accordingly.

Earlier trackers used a single detector (photomultiplier,
perhaps) with a chopping vane to segment the image into
halves — the amplitude of the resultant AC signal being the
feedback mechanism. More sophisticated trackers use the
video output from the aforementioned acquisition camera.
The video lines, corresponding to the centre of the field,
display the star’s profile in two dimensions.

Telescope drives were originally clockwork — a falling
weight and governor linked to gears. Later, electric motors

104 OUTPUT
VOLTAGE
CONTROLLED o =m
OSCILLATOR
m
INPUT FROM BCD
THUMBSWITCHES
¥
p DOWN COUNT FLIP FLOP
cLK cObNER T0 AND INVERTER
500kHz VALUE = M CIRCUITRY

were used and their rotation monitored by a tachometer,
whose output controtled the supply to the motor in a servo-
loop. Even some small (0.5m aperture) telescopes are driven
in declination — speed is not critical here because motion is
only involved when moving between stars or for minor
tracking adjustments. Continuous tracking is not required
because the stars “move” only in right ascension axis.

Modern telescopes depend upon stepper motors, which
move through a fixed angle each time a pulse is apptied. The
rate is simple to control via digital electronics, as it is directly
proportional to the applied pulse rate. Step motors are
expensive however, so synchronous motors are often used,
particularly by amateur Astronomers. These are similar to
stepping motors except that they are designed to run at a
fixed frequency — typically + 10% variation is allowed. A
standard, small synchronous motor may run at 250 RPM for
50 Hz input and 300 RPM for 60 Hz. However, the necessity of
a mains supply often prevents the amateur from taking his
telescope into the country in search of dark skies. One
solution is to run an invertor from a 12 volt battery. The
frequency of the invertor is derived from a crystal oscillator
and long-term tracking can be excellent. A variable track
speed is provided by a frequency synthesiser — a multiple of
a fixed frequency being derived from a voltage controlled
oscillator. The output frequency is given by n x fax/104. An
alternative to the synthesiser is the pre-settable down-
counter. A counter is made to count down from an all-zero
condition to a value, m, which is selected by thumbwheel
switches. The output is given by

fout = fck/M-m),

where M is the maximum counting value plus one. Thisisfed
to a flip-flop to produce a symmetric signal to the inverter
transformer. Table 1 shows that reasonable linearity between
m, the dialled frequency, and f, the actual frequency, is
obtained over a = 20% range centred on 50Hz.

Switch-selected value Output frequency (Hz)

2500 33
3000 35
4000 42
5000 50
6000 62
7500 100

Table 1. Comparison of dialled frequency, m. and actual
frequency, f.

A Brighter Future

The technological future for astronomy is bright. Improve-
ments in CCD technology will provide better photon
detection efficiency and reduce the flaws. Multiple mirror
telescopes — their many surfaces accurately controlled by
multiprocessor servo-loops — will let astronomers view
fainter and therefore more distant objects. Theincreased use
of accurate telescope controi systems on all sizes of
telescopes ensures quicker object - acquisition and elimin-
ates the many minutes often spent searching for stars. Once
the telescope, and the instrument it carries, are computer
controlied, the observer may sit in a control room — perhaps
several thousand kilometres away — and run his experiment.
No more will there be the need for long journeys to
observation sites. The increased output from Earth-bound
telescopes and space-borne instruments is rapidly expand-
ing mankind’s knowledge of the universe.

m R&EW

Figure 9. Basic frequency synthesiser and down-counter block.
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UPDATE: 2m TRANSVERTER

Howard Roberts describes some modifications to the design.

In lieu of the popularity of our 28-
144MHz transverter, the author insti- 12V SWITCHED
tuted some rigorous testing to make
sure the project functioned over ex-

tended periods. As a direct result of NOTE: C62,63,64

this, a few improvementsto theoriginal ARE NOT SHOV/N.

design were revealed. B';(E:gLﬁ’Fﬁl\..lgn
To increase stability on the power CAPACITORS

lines, three extra decoupling capaci-
tors are placed around the board
(C62,63 and 64 — 10n). Another im-
provement to stability, this time in the
transmit circuit, can be achieved by
replacing the BF960 stage with a MX1
bipolar stage as shown in Fig. 1. To

implement this change, remove C14 L5

and C57 altogether and replace R7,R3,

R38 and C65 with the following respec-

tive values: 10k, 3k9, 100R and 10u. The *

transistor used, Q5, is a standard /7J77

2N2369A.

coFi:IISnaLHSY'ttgeLrBevélasl’idlti:tper; ni% p.’(?;r;tlsef(;l: Figure 1: The revised transmit circuit using a bipolar transistor.

component placing for all these modi-

fications being shown in the sectioned L5 Tapped 1 turns from cold end L7 Tapped 2 turns from cold end
overlay. L6 Tapped 3 turns from cold end L8 Tapped 2 turns from cold end

Table 1: Tapping points for coils L5 - 8.

ov 12v 144MH2
28MH2 IF 28MHz IN TO TRANSMIT SUPPLY ANT
Q D3
D2 RL2
% 3 -
. - o <
RL1 144 X €26 c25
Z Rx INPUT
(-3

Rx 144 INPUT X THRCUGH SBOARD CONMNECTICN
Figure 2: Component overlay with the new components fitted.
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FRG7700

MEMORY

EXPANSION

John Mills describes
a modificaton to

: considerably increase
the RG7700’s memory facilities

Many users of the FRG7700 receiver
from Yaesu must have at some time
thought of buying the optional memory
unit, but may have been dissuaded by
the high cost of the Yaesu version.
Owners with the unit already fitted will
probably have wished for more than
the present 12 memory channels. For
both of these reasons the author
decided to iook more closely at the
workings of the ‘black box’ to find a

suitable solution.
J; S

-]
090
23450 23450__
;..001?9 50 o012 6
—0 104 g 70 “10987
L Do 0O

REY
VIOLET

}E

Figure 1: Existing memory switch wiring.

Rx Operations

The FRG7700 is not computer control-
led — and this explains the relative
complexity of the memory unit. ltisnot
the intention of this article to go into
complex electronic descriptions (see
the feature published back in Decem-
ber 81/January 82 for more specific
details of both the FRG7700 and the
Trio R1000), but in essence however
operation is as follows:

1. The manually set VFO frequency

36

and bandswitch positions are ‘read’
and converted into digital data.

2. When the ‘memory write’ button is
selected this data is stored in ICs Q30-
35.

3. When ‘memory read’ is selected,
the unit examines the stored data, and
using its own internal PLL VFO, it
generates the same VFO and fre-
quency band information as was origi-
nally manually selected. At the same
time, the settings preset on the main
VFO and bandswitch are disabled.

The memory ICs used in the unit are
256 x 4 static random access units. Up
to 256 data locations are available via
the address inputs A10 to A17(J02). As
will be seen from diagram 2, the
memory switch S5A/B selects various
address combinations up to a max of
only 12.

Herein lies the key to this article,
replace S5A/B with a 40 way CB type
switch and you have instant access to
40 memory channels. Although this
does not change the initial purchase

FRONT
SUB-PANEL

BANDSWITCH
LOCKNUT

EXISTING SW5
WIRING

Figure 3: Wiring of new memory switch.

cost of the unit, it does reduce the
cost/memory channel from around
£7.50 to £2.25.

At this stage the following points
should be considered before proceed-
ing further:

1. Extensive dismantling of the Rx is
required and

2. Any warranty claims may be
invalidated.

Step By Step
To fit the new switch follow the steps
carefully and do not miss out any:

1. Disconnect the Rx totally from the
AC mains.

2. If a memory unit is fitted remove
from the Rx. Take care when removing
the plugs, they are ali numbered but
pull on the body not the wires to
remove them.

3. Remove the top/bottom covers.
(Disconnect the plug to the backup
battery holder).

4. Disconnect all connections to the
main PCB — PB2169. Again take care

Figure 2: Exploded view of
receiver chassis.

NEW SW5
SWITCH

(5) GREY

(7} BLUE

WHITE-VIOLET
4) +5V.

(a)
(6) vtomr%
|

{10) ORANGE

9) YELLOW
& —./( !

T (8) GREEN

\

| R

NUMBERS REFER TO JO2 ON MEMORY UNIT
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Figure 4: FRG7700 memory expansion unit circuitry.



FRG7700

to pull the plug bodies not the wires.
Two wires from the backup battery
must be unsoldered from the main PCB
— note carefully the polarity and
location of these connections.

5. The frequency display is sup-
ported by a foam backed metal plate
secured by two screws, remove this
panel and screws carefully. Remove
the small PCB with the AM/PM LEDs
held by a S/T screw to the left of the
display.

6. Remove all front panel knobs.
These simply pull off except for the
VFO tuning knob and band selectknob
which are held by small grub screws.
Note the position of the band selector
knob as this is not indexed on the shaft.
After removing the VFO knob, remove
the small X-head screws exposed
underneath to remove the plasti-chrome
skirt.

7. Remove the main PCB, take extra
care not to damage the vacuum fluor-
escent frequency display, easing the
main PCB gently back and upwards.

8. Remove the front panel by remov-
ing the two top and two bottom CSK
SCrews.

Now it gets trickier.

9. Refer to Fig. 2 and remove the
locknuts on the band select switch.
Remove the S/T screw holding the R/H
side of the front sub-panel to the main
chassis.

10. Undo the locknut on S5 (diagram
3).

11. Carefully push S5 back out of the
front sub panel as far as it will go. S5
will probably be restricted by a cable

harness strap which isfitted to the bush
of S5. If S5 cannot be removed easily,
carefully unwrap the harness to release
the wiring loom. At this point it may
help if the front sub panel is carefully
separated from the main chassis by
one or two inches max. (See Fig. 2).

12. As the wiring to S5 runs up from
betow the chassis, ease the switch and
wiring out and through the gap be-
tween front and main chassis panels.

13. Refer to Fig. 1 and check the
colours shown against P34 (pins 4 to
12) from the memory unitappear on S5.
If your Rx has different coding to that
shown then write in your own colours
to correspond with Fig. 1. Remove all
wires to S5. The wires from A16 and
A17 are not used and should be stored
within the main cable harness.

14. Enlarge the hole previously oc-
cupied by S5 to 9MM. Be careful not to
allow metal drillings to fall in the Rx.

15. Wire the switchas showniin Fig. 3.

16. Carefully fit the switch into S5
position ensuring the pins are upwards
and that the lug on the switch locates
into the exisiting location. Fit the
washer and locknut provided and
tighten carefully.

17. Re-assemble the Rx in reverse
order to the previous steps.

18. Check correct operation before
fitting any existing memory unit.

19. Refit memory unit and check
operation is as before.

The receiver now provides 40 switch
selected memory channels. Some of
the new switch positions may line up
with the existing front panel markings

Project
JO2(4)
+5V
Swi1 Sw2
(11) RED (12) BROWN
JO2 JO2

Figure 5: Switch wiring for 120 channel
expansion.

but with frequency readout available
the lack of 40 marked positions should
not prove a problem. For the more
adventurous reader, the memory can
be expanded by a further 120 (3 x 40)
channels if required. Refer to Fig. 5 for
wiring details. In this requirement the
two unused address lines A16 and A17
are connected to +5V by switches to
select further memory locations. Some
mental ability is required, with S1,2 ‘off’
40 frequencies are selected by S5.
Switch on S1 to select a further40,S2a
further 40 and lastly both S1 and S2
together to provide the last 40. Taking
the full 160 channel capability this
reduces the cost/chan down to 56P.
The author would like to thank Alec
from Amcomm Services, Harrow, for
the loan of a memory unit to aid this
article. Amcomm also state that they
will honour any warranty claims on
Rx’s bought from them that have the
above mods fitted.
Note: The only part required for this
conversion is S5, the SRS 303UCB

switch. B R&EW

R&EW PANEL SIGNS

Giving that professional look to
the front panel of your latest
creation can be a bit of a problem.

Dry rub down lettering can be
used for control markings and
scales but unless used with skill
the results can be less than
flattering.

The R&EW label system solves
the problem by providing a set
of symbols and scales that are
printed on the reverse side of a
thin, clear plastic sheet.

Identify the word/symbol you
require, cut around it, peel the
backing paper off and stick it in
place on your project.

The results are perfect every
time.

The wording sets contain over
1000 words covering 300 terms

— the dial set contains one large
horizontal tuning scale,
frequencies and 12 control panels.

Any one will cost you only £1.50,
but buy two and we’'ll give you
the third one free thats just

£3.00

for the complete set of R&EW
Panel Markings.

All prices include VAT and post
and packing.

Send your order to:

Three different sets of panel
markings are available, black
wording, white wording and
a set of scales.

Votume oner™ BF gpyy,

R&EW PANEL SIGNS
117 A High Street
Brentwood

Essex CM14 4SG
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Zilog

Lesson? =

28000 Course
PAaRT &

MEMORY AND PER
INTERFACING

HERAL

B Continuing the second lesson of the Zilog Z800

O course, we introduce aspects of hardware design

B and timing circuits. The lesson concludes with some questions on all the material covered.

® HARDWARE DESIGN CONSIDERATIONS

Memory Refresh
In the case of dynamic devices, memory interfacing

requires correct setting of the refresh register: enable bit

on and rate large enough. The LDCTL instruction, exe-

cutable in system mode, allows refresh to be loaded from

of 9EQ0 will produce refresh each 60 clock periods
which, at 4MHz, will satisfy the worst-case needs of
typical 16K dynamic RAMs. The table below lists the
delay in clock cycles between refreshes for other
possible refresh register values. Recall that bits one
through eight hold the row value, and nine through
fourteen hold the rate.

LOWER NIBBLE OF UPPER BYTE

0 1 2 3/4 5/6 7 8 9'A B.C D E F
0
1
2
3
wooa NO REFRESH
[
-
o0 —— 1 —
2 s
4
g 2 . 4 e
W .
= L ] Y : -
w 8| 256 4 8 12 16 20 24 28
=) | . - + S
2 9 32 36 40 44 48 52 56 - 60
z : D
z A 64 68 72 76 80 84 88 92
W
T B 96 100 104 108 112 116 120 124
2
& 128 132 136 140 144 148 152 156
D| 160 164 168 172 176 180 184 188
E| 192 196 200 204 208 212 216 220
. :
F| 224 228 232 236 240 244 248 252
UPPER BYTE LOWER BYTE
UPPER NIBBLE LOWER NIBBLE
r T S U R O S S P S |
A
lE ‘ RATE ' ROW ADDRESS 1 OJ

A T T 1 T
A
ADy AD; ADy ADg AD; AD3 AD, AD, ADg
Figure 15
Refresh Control Register

B Memory and I/0O Spaces
B In order to segregate memory and/or I/O spaces, the

B ST73:0 hnes must be decoded. The simplest needs can be

B satisfied by decoding the first ten ST combinations. This

B precludes distinguishing program stack and data stack
B memory or running slave operations unless further

B decoding is added.
JUNE 1983

one of the Z8000's 16-bit registers. A hexadecimal value

}O— INTERNAL OPERATION
kKO>— MEMORY REFRESH
)O— 11O REQUEST

JO— SPECIAL 110

JO— RESERVED

JO— NMI

STo— Ao

FROMI Sh=—14 <

sT2— a;

cPy l
jo— NVI
jo— Vi

STy —1 A;

l INTERRUPT
| ACKNOWLEDGE

JOo— 0ATA
JO— STACK

W B NP e e N o= ©

| MEMORY
| ACCESS

ALL OUTPUTS ACTIVE LOW
Figure 16
ST 3:0 Decoding
Address/Data Bus Design
Another system requirement is proper buffer design
between the Z8000 and external memory, peripherals,
or other Z-Bus devices. It is sufficient to point the data
bus toward the processor only during read operations
and to float it during acknowledged bus requests.

ADg-AD15 (TOIFROM CPU)

B EaEEEN Ll d L1t
RIW LS245 LS245
ENABLE
Dc 3
FTTTTTH el
ADg-AD15 (TO/FROM SYSTEM)
FROM CPU
DS RiW o
AS MREQ NISBIW
BUSAK_D 5 LS365A
OR
g, LS367A
AS _MREQ_N/S BIW
DS RIW
TO SYSTEM
Figure 17

Buffering Address/Data
and Status Signals

The status buffer shown will need pull-up resistors on
both sides.

Demultiplexing addresses from the AD15:O lines can
best be accomplished with transparent latches when
designing with standard memories. AS, as intended,
provides the latching signal and BUSAK must be
observed.

w
©



ADg-ADy5 (FROM CPUY)

N ENE N I

LS373 LS373

BUSAK OE

FTTTTTTT NERRRRE

LAg-LA1s (TO SYSTEM)

E——Do— LE
_D

Figure 18
Address Latches

Multiplexing Latched Addresses into 16K x 1 RAMs
can be accomplished by synchronizing MREQ to the

to the seven chip-address inputs during row (RAS) and
column (CAS) address times defined by the circuitry
shown below. The 16th address bit is used to select
alternate banks of 16K words, if needed, while the

CPU clock and then feeding the address bits alternately

lowest bit controls CAS to byte banks within each word
bank.
FROM ADDRESS LATCHES
LA 8 1+ 9 2 10 3 11 4 12 5 13 6 14 7
L1] [ 1] P Il 1]

01 0 1 01 0 1 0 1 0 1 0o 1 0 1

MREQ — D Q T S L8157 LS157
LS74 MUX-S

CLOCK ceP aojo— ! l ] l ' ] l

TO RAM ADDRESS INPUTS

Figure 19
Address Multiplier

ways. The scheme below continues the logic given
above to generate row and column selects compatible

even with slow 16K RAMs. It also produces an optional

B WAIT output and properly utilizes AO only for byte
B writes.

RAS and CAS Generation

6132, 4K x 8 pseudo-static RAMs (See Fig. 21).

RAS and CAS generation can be achieved in several

’ —l RAS
os l
N
cLock A
WA
Muxs Bw LA
d 1
A A
1218139 1208139
] 1 2 3 [} 1 2 3
P K W
i ;DO—CAS EVEN (HIGH BYTE)
S \:Do——ms 0UD 1LOW BYTE)
Figure 20

There is another, more natural alternative, using Zilog

ADy-AD1s [
N LoCAL Z8US — V| Towr [NV [

Figure 21
28000 - 6132 Interface

The STOP Input

The STOP input is a useful feature of the Z800O apart
tfrom slave processing. A single-step circuit can, for in-
stance, be designed.

Vee

Figure 22
Single-Step Circuit

STOP currently puts the processor into a continual (rate
insensitive) series of memory-refresh cycles. This
increases heat dissipation in memory devices for the
duration of the STOP. The debounced input is latched in
the first flipflop by AS while the second flipflop remem-
bers the complement of the last switch position. This
guarantees a low on STOP during T3 of each instruc-
tion's final machine cycle, as required by the Z8000's
STOP timing (See Fig. 24).

The Clock

Finally, the clock circuitry shown in the previous
lesson can be filled out to include both Z8000 and TTL
drive capability.

0.01,.F

R2 OPTIONAL
001,.F 120 BYPASS
| — 3
a1
2N5771 OR
2N3546
) R1
oy 470 RS
22
MOS CLOCK
O FHD R6
. 22
1/6504 8 MHz 1/6504 ‘ R3
470 Q2
—o o 2NS772

OR 2N3646
R4

240

)
p
O
~

Any attempt to segregate memory spaces using the ST
oututs must carefully consider the particular setup,
access and other times crucial to proper operation of the
memory devices selected. It may, for instance, be neces-
sary to delay AS to these devices so that control
circuitry has adequate time to enable and disable
appropriate memory areas, according to the desired
partitioning.

40

116504

ce Q
121874
=>G~

CLOCK

116504 T
D ;o—— CLOCK

116504

Figure 23

Clock Driver Circuitry
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It is worth noting that the Z8000, like most MOS
processors, will accept higher than nominal clock rates at
higher supply voltages. This can be useful in critical

- REFRESH

applications where the speed advantage at a higher
voltage outweighs the power dissipation penalty.

an -~ REFRESH —— ————&

T Tin T, T

XX _/\

REFRESH
ADDRESS

. OO

NSTRUCTION

AEFRESH re
_'< ADDRESS )

$ed

. .

$To-STy

MEMORY REFRESH

X
W\

HIGH

RIW

Figure 24
STOP Timing

QUESTIONS

1. The CPU clock is not one of the primary Z-Bus

signals because:

A. Memory and /O transters are not
synchronous to system clock.

____B. Address strobe synchronizes address emission
and latching during memory and /O
accesses.

___ C. Data strobe synchronizes data transter and
latching.

D. All of the above.

2. Proper memory access demands that a memory

controller look at least at which of these signals?
— A ASand DS __

B. AS, DS and R/'W

C. AS, DS, R/W and B/'W

D. AS, DS, R‘'W, B/'W and AQ.

1

3. Bus direction in Z800O systems should be determined
with R/W and DS so that the bus normally points:
____A. Toward the Z8000 except during read
cycles.
B. Toward the Z8000 except during write
cycles.
___C. Away from the Z8000 except during write
cycles.
D. Away from the Z8000 except during read
cycles.

4. The ST lines by themselves can be used to create as
many as:

A. Six memory spaces

____B. Three memory spaces

____ C. Five memory spaces

___D. Four memory spaces.

JUNE 1983

5. Which one of the following statements is true?

A In order to work on a Z-Bus system,
peripherals must be word organized.

B. Peripherals used on a Z-Bus system must be
byte organized.

C. On a Z-Bus system peripherals may be byte
organized if they read from and write to the
appropriate half of the bus according to AO.

D. On a Z-Bus system peripherals may be byte
organized if they read from and write to the
appropriate half of the bus according to AS.

6. Which of the following is not one of the basic cycles
of which all ZB0OO instructions are composed?

A Memory

B UO

__C. Execution
__D. Internal

7 The time that memory and peripherals have to
respond before data strobe goes away can be extended
by pulling the:
____ A WAIT line low
B STOP line low
____C. BUSRQ line low
___D. ST3:0 lines low

" 8. By using the N/S and ST lines, as many as six

memory spaces may sensibly be distinguished by a
Z8000 system. How many /O spaces can be
distinguished?

A Six

B Four

_ C. Three

D Two

oS
—_



One of the most useful pieces of test
equipment, in addition to an oscillo-
scope, is a frequency meter/counter-
timer. There are many DFM'’s on the
market, but they are mostly designed
for lab use only. Even the so-called
‘portables’ are usually bench types with
the addition of a battery pack. Not so
the latest model from Global Speci-
alities corporation — the hand-held

Trigger
Level

. iy ’

ACO
oL

i+

5000. Its small size and battery power
pack (Nicad oralkaline), make it ideally
suited to general purpose field appli-
cations as well as for lab use (an AC
adaptor/nicad charger is available as
an option).

Functions And Displays

The 5000 provides for measurement
of frequency, period and pulse width.
All the controls are slide switches, with
the exception of the trigger level
control, which is a slide pot (more of
this later). These switches select input
attenuation, AC/DC coupling, trigger
polarity, normal display or hold, mode

GSC recently launched a
hand-held DFM/Timer to
complement their bench-

top range. Robert Aldy
reports on its capabilities

as a field instrument.

and gate time.

The centre position of the power
switch selects a self test function. This
tests the internal logic against the
meter’s crystal reference and a table
included in the manual shows the
reading the meter should indicate
when self testing. The manual also
goes into some detail to describe how
to calibrate the meter against an ex-
ternal reference.

The display is an eight digit 0.43"
LCD type. The contrast between fig-
ures and background is good and easy
to read. In addition, the display also
includes annunciators to indicate over-

— e Display
-

x10 _‘
+ | - | ¥ |
[e] o_—_] | }

0 T = + = Counter/Latch
Polarity l

R

FRONT END e

s

ns x1/.01 | Load ¢

- :(10/0.1<> 5TeoTa

] xlOOfll.é)/ g te |
X
Self-Test +10 +10 £10
Signal Timebase/Input Divider
10 Function Selection
100 H i
O Mz 110 4 :10k z Logic
T_4Clock
Timebase Timebase Divider Figure 1:Simplified block diagram of Model 5000.

42

RADIO & ELECTRONICS WORLD



Review

flow (OFL), iow battery (BATT) and
GATE. In frequency mode, 'GATE’
indicates that the instrument is in the
process of counting, whereas in period
and pulse width mode it comes on
when the signal has crossed the trigger
threshold and goes off after the selec-
ted number of cycles have been com-
pleted. A pulse stretcher circuit on the
GATE annunciator allows it to be used
to set up the trigger level even on
narrow puises.

Frequency measurements are
quoted at 0.1Hz to 40MHz, but typically
extend to 50MHz. The resolution
permits displays from 100Hz to 0.1Hz
depending on the selected gate period
(0.01,0.1,1 or 10seconds). Irrespective
of the gate setting, the frequency is
always displayed in kHz. For fast,
accurate measurement of low fre-
quencies it is far better to use the
period mode, and converting the result
to frequency by invoking the reciprocal
(ie, f=1/T).

Measurement Modes

In the period mode the 5000
measures the time over which the
signal is above the trigger threshold of
the input. This period measurement
can be averaged over 1,10,100 or 1000
cycles depending on the setting of the
gate switch. Periods from 50ns to 10
seconds are possible, but the time is
always displayed in microseconds,
making it a little inconvenient to read
when measuring long periods. The
pulse width mode measures the mark
time or space time of the input signal
depending on the position of the
polarity (slope select) switch. Measure
-ments range from 25ns to 10 seconds
and as in the period mode the average
can be taken over 1,10,100 or 1000
cycles. Again, time is displayed in

mVRS
28— - T T T T T .
28— Il'i%i Rl
| b Lt .\’1..1 i M | Hi i b | o
20— ] mlA,’ l e ! ! !félh ,'!1%% ! f“ﬂ“;‘ HE
- 4 | L e L] ) L I NV N WY i
22 ———4 Hi [ R Il}i ™ ]“I I TTH | ]H \l l
20 A e (R lI “'@ ;1.1v ‘{ Tl% Tt t‘f“ '
[ S O A 1 | = 1 Ly | 1 i
18— — mEm ] il
T G 2 S 00 T I | Ul HHA
T ' [ BN I LT
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12— % ik T T T i ;
1 L i il I
[} < ' I‘] 1”” i
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|
4 |
|
2
" | {
10Hz 100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 100MH2

Figure 2:Sensitivity versus frequency—sinusoidal input.

the meter can be achieved at a given
time by switching over and back any of
what the manual calls ‘the Master Reset
functions’, namely gate, mode or
polarity.

in addition to the three primary
modes, the display can be set to
“NORMAL" or “HOLD”. Generally, the
‘Normal' position will be used and in
this case the display is updated
continuously. The time between the
end of one count and the start of the
next being a constant 230mS which-
ever range is used.

The ‘Hold’ position provides a useful
addition to the basic functions. It
allows for the measurement of a signal
over a single gate period; the display is
then held indefinitely until a reset is
applied. This means measurements
can be made of random or infrequent
signals and, in fact, the meter can be
left unattended to record the next
event.

The trigger polarity and AC/DC

microseconds. In all modes, resetting

coupling functions are self explana-

tory. Input attenuation can be switched
between x1, x10 and x100 and is used
to prevent the 5000 from being over-
driven. It also effectively expands the
range of the trigger level control. The
input is overdriven when the attenu-
ated signal is greater than 0.5V (DC
plus AC peak). Thus the maximum
input signal that can be applied before
overdriving is +50V, achieved with the
attenuator set to x100. If the instrument
is overdriven, the signal is clipped but
may still give an accurate reading of
frequency and period. For pulse width,
the trigger threshold is particularly

Input
Impedance - 1M + 25p
Sinewave sensitivity - 30mV RMS-
1kHz to 30MHz
50mV RMS-
DC to 50MHz
Coupling - AC or DC
Attenuator - x1, x10, x100

Trigger Polarity +ve or -ve edge.

Reference
10MHz crystal oscillator

Modes
Frequency - 0.1Hz to 40MHz
- 4 gate times 0.01/0.1/1/10s
(Display in kHz)
Period - 50ns to 10s

- 4 ranges 1/10/100/1000 cycle
(Display in us)

Putse width - 25ns to 10s
4 ranges 1/10/100/1000

_(Display in us)
Display

8 digit 0.43” LCD

Annunciators - indicate overflow

(OFL)

- low battery (BATT)

- ‘GATE’

Battery life - 7 hours continuous
with alkaline batteries

JUNE 1983
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5000 COUNTER/TIMER

important and this measurement is
likely to become inaccurate.

Logical Operations

The simplified block diagram of the
model 5000 (Fig. 1), shows the imple-
mentation of the main functions, and in
particular, how the gate switch is used
to switch in different parts of the
timebase divider chain to perform the
averaging facility. Note also how the
trigger polarity is effected using an
Exclusive-OR gate, which incidentally
is one of the logic functions imple-
mented with the new 74HC series high
speed CMOS to save power.

The instruction manual for the in-
strument is very explicit and comes
complete with a full circuit diagram.
There is a useful section on appli-
cations and it is refreshing to see a full
description on how to re-calibrate the
meter, rather than the usual negative
attitude of ‘return to the manufacturers
for re-calibration’. There is even a
section describing how to change the
voltage level at which the low battery
warning comes on. This can be used to
give a longer advance warning that
battery voltage isdropping. Togive this
extra warning time, a resistor has to be

Review

not until the case is removed that it
becomes apparent that this is not as
easy as first thought. The circuitry is
mounted on three closely stacked
circuit boards and the only way to
identify the required component is to
compare each board with a diagram
showing part of the track layout. Since
the diagram is not very clear, a mistake
could easily be made. Another criti-
cism which may be levelled at the
manual, is that there seems to be some
confusion about the meter's specifi-
cations. Depending on which page you
read, battery life under continuous use
can be either 7 or 11 hours — a
considerable discrepancy. Similarly,
for period measurement, the specifi-
cation reads ‘.. from 50ns’ as well as,
‘40ns’. The statement of input sensi-
tivity is also confused. Fig. 2 shows
input sensitivity versus frequency, with
the graph clearly indicating a sensi-
tivity of 10mV RMS upto 20MHz, rising
steeply thereafter. The specifications
at the front of the manual state a figure
of 30mV RMS. Under test, the result
indicated the former figure to be more
likely, at least with the review meter. It
could be said that there is nothing like
hedging your bets, but its still pity,

otherwise well written manual.

In The Field

Using the meter is made easy by the
simple ‘no fills’ approach to the design.
The input is connected via a BNC
socket. A 0.8m coax lead, fitted with
BNC plug and miniature quick-clip
probes, is supplied. When measuring
large signals there is no problem using
the controls, but when the signal
amplitude is near the limit of the
meter's capabilities, the trigger level
needs very careful adjustment to
achieve a correct reading. This is
where the slide pot trigger adjustment
was found to be sadly lacking. Slide
pots may be justified from an aesthetic
point of view on hi-fi gear, but when
used to make fine adjustments in
measurement and control they are an
unmitigated disaster. Perhaps the
manufacturers will heed this pointand
put a rotary trigger adjustment on their
next model.

Overall, the 5000 functions well and
is a likeable instrument, despite a few
minor irritations. The robust construc-
tion, both internal and external, should
ensure it will stand up to a good deal of
rough treatment, making it ideal for

removed from the circuitboard, butitis since these small points spoil on field work. B R&EW
- The Scope The Function

T he COP=x 5031 5 15 MHz bandwidth |Generator

5 mV sensitivity 0.2 Hz-250 KHz
Vaks Timebase range Sine

A new range of test capabilities 1u5-100 MS/cM | square

Combined Oscilloscope and Function Generator B oy | iangular

in one Precision Instrument A+B. Binvert DC offset variable
X-Y display, Duty cycle variable
X defiection output 20v,
through A channel | 600 ohms
for max. 20 dB attenuator
sensitivity plus variable
Normal, TV and ext.| VCF input
trigger TTL sync output
Function Generator can be supplied
separately for you to fit to any SCopex
Dual Trace scope, just state type when
ordering,FG4, FG14/25.
Function Generator also available in an
instrument case,FG1.

Prices:
SG315—£295+VAT. Price includes
Probes and Mains Plug and carriage UK
mainiand.

Function Generator for mounting
on Scopex Dual Trace SCopes:
FG4, FG14/25— £69+VAT

SCOPEX Instruments Limited

Pixmore House, Pixmore Avenue, Letchworth,
Herts. SG6 1HZ Tel: (04626) 72771 Telex: 825644

Function Generator: FG1—
£79+VAT

44

RADIO & ELECTRONICS WORLD



R&EW BOOK SERVICE

7X81 BASIC BOOK

By Rabin Norman

1982; 168pp: 215 x 130; Paperback.

Stock No: 02-11785 Price: 5.95

If you have a ZX81, or are thinking of
buying one, this book will tell you all you
need to know to get the best from it.

This book covers the basic 1K version, the
additional facilities offered by the 16K
expansion RAM, and how to use the ZX
Printer. There are 14 original programs for
you to run on the machine (for 1K and 16K
versions), and for those confused by
computer jargon (and who isn't?) there is a
glossary of technical terms.

Robin Norman assumes no initial
computing know-how, and his
undemanding writing style is a perfect
beginner’s introduction.

THE SPECTRUM BOOK OF GAMES

By M James, S M Gee, & K Ewband

1983; 146pp: 155 235mm; Paperback
Stock No: 02-20479 Price: 6.50

Here is a selection of twenty-one exciting,
high quality games written specially for the
ZX Spectrum. These games make full use
of the Spectrum’s facilities, and are fully
tested and crash-proofed.

Among those included are variant of
popular arcade games such as Spectrum
Invaders, Rainbow Squash and Mighty
Missile; board games such as Capture the
Quark; a compelling adventure game
Treasure Isiand; a conversational game in
which the Spectrum answers you back;
and a commando game for you to test
your skill. Each program is presented to
appeal to all Spectrum owners, no matter
how old or young, whether you are
completely new to computing or fairty
experienced.

Each program is accompanied by an
explanation of how to play the game and
how the program works, including tips on
how to modify or ‘personalize’ it for your
own special use.

Normally games of this quality are only
available individually on cassette. This
book therefore gives you remarkable value.

THE SPECTRUM PROGRAMMER

By S M Gee

1983; 142pp; 155 x 235mm; Paperback
Stock No: 02-20258 Price; 6.50

The appearance of the Sinclair ZX
Spectrum in 1982 was a major event in
personal computing. This book takes the
Spectrum user in easy stages from his first
steps in programming to a good level of
competence.

Early chapters give a brief history of the
ZX range, and give advice on how to set
up the machine and use the keyboard.
Subsequent chapters describe one’s first
steps in BASIC, looping and choice,
handling text and numbers, and functions
and subroutines. There are three chapters
on graphics and sound while the final
chapters is devoted to logic and other
advanced topics.

The book includes many programming
examples, and most chapters contain at
least one complete program listing, mainly
for games applications. It is clearly and
logically written, and will be invaluable to
all spectrum users, in the home, education
and small business.
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INTRODUCING SPECTRUM MACHINE CODE
By lan Sinclair

1983: 152pp; 230 x 155mm; Paperback.
Stock No: 02-20827 Price; 8.50

GET MORE SPEED AND POWER FROM
YOUR ZX SPECTRUM! Many of the things
you want, like fast moving graphics for
games, cannot be achieved with slow-
acting, high level languages such as
BASIC. Also, actions which have not
already been provided for by your
Spectrum’s in-buiit BASIC interpreter are
just impossible. For instance, you won't be
able to use ZX81 cassettes, you cannot
renumber a whole set of lines quickly you
cannot send serial printer signais to the
cassette output, etc. All these, however,
and many others can be accomplished by
programming the Spectrum directly in
machine code. Sooner or later, all
microcomputer users feel the need to get
to grips with machine code.

Unlike most books on machine code, this
has been written speciaily for the beginner
who is carefully shown what to do in easy
stages, step by step. A knowledge of
machine code will enable you to really
master your Spectrum and open up a
fascinating range of extra facilities you
would hardly have thought possible!

THE ZX SPECTRUM AND HOW TO GET THE
MOST FROM IT

By lan Sinclair

1982; 130pp; 155 x 235mm; Paperback
Stock No: 02-20185 Price 6.50

This book is written for the Sinclair
SPECTRUM user who is a beginner or has
used other machines, particularly the ZX81.
It covers the setting up and operation of
the machine in detail but from the
viewpoint of the beginner, highlighting the
difficulties and illustrating how the
machine responds to incorrect commands.
The beginner is guided through the
difficult early stages until he or she feels
confident enough to start designing and
entering BASIC programs. The book has
also been designed to be used as a
reference guide for the more experienced
user

2X81 USER'S HANDBOOK

By T J Terrell & R J Simpson

1982; 138pp; 215 x 135mm; Paperback.
Stock No: 02-12234 Price: 5.95

The ZX81 is a fascinating machine that has
brought the power of the computer within
everyone's reach. But the user is often
bewildered by the many facilities offered
by the ZX81, and after mastering some
simple BASIC programming, finds himself
asking questions about the machine:
What is a string and how is it used?

How can | create moving graphics?

How can | interface external hardware?
Why use machine code?

The ZX81 User's Handbook sets out to
answer these and many more questions,
covering the structure of the ZX81, binary
and hexadecimal arithmetic, flow charts,
logic, graphics, the ZBOA microprocessor
work and machine code.

Original programs illustrate these topics
(all running on the standard 1K version),
and a glossary of over 100 terms is
included.

PROGRAMMING WITH GRAPHICS

By Garry Marshall

1983; 120pp: 155 x 235mm; Paperback.
Stock No: 02-20215 Price: 6.50

Computer graphics is a fascinating fieid. It
has also become highly topical, as so
many of the new personal computers have
high-resolution graphics.

This book provides an up-to-date treatment
of the subject, covering the three major
methods of graphics production. After
introductory chapters describing the
background to graphics and the principles
of its production, there are three chapters
devoted to block, pixel and line graphics.
The final chapter considers topics such as
colour, movement and three-dimensional
drawing, and the Appendix summarises the
graphics facilities of various micros.

The book is readily understandable by the
non-mathematical user, and has the great
advantage over most books on this subject
of being machine independent. It will
therefore be of great interest to all
personal computer users who use or wish
to use graphics, whether in the home, in
education or in business.

BOOK ORDER FORM

Stock No.

Please supply the following books:

0000000000000 000000000000000000000000000000008000000000000D008000000000000000

Quantity Price £.p

|
|

Postage 1s included in the book prices shown. Packing is charged
at a flat rate of 60p. Please quote stock nofs). of book(s) ordered. Charge

ADDRESS

POSTCODE

1 herewith enclose a cheque PO no.

made payable v Radio & Electronics World
I Please debu my ACCESS*/BARCLAYCARD® no .
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Packing |
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" ICR70/R2000

RECEIVERS REVIEWED

William Poel tells you what's going on inside
the latest communications receivers.

Loyal readers of R&EW will remem-
ber the comparative review of the
R1000/FRG7700 we published back in
1981. In the short space of time since
that review, advances made in the
general receiver art have been sub-
stantial. Not so much in the areas of
signal handling (there are some who
grumble that anything since an HRO
has been aretrograde step as far as the
ability to handle large signals and keep
the unwanted productstoaminimum is
concerned) but in the areas of control
and ‘function’” management. In other
words, the invasion of the micro-
processor, which means that radio
engineering will never be quite the
same again — traditionalists might like
to muse upon the concept of using
servo motors to drive the knobs on their
favourite AR88.

The R70 is a significant product for
ICOM, who for some reason best
known to themselves have wilfully
managed to keep out of the HF receiver
business until now. Mind you, they've
had a fair bit of practice, so it's not
surprising that the essence of this
receiver is a distillation of theirexisting
HF designs used in transceivers such
as the iC720. The R2000 is a very
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different kettle of fish, setting out to be
a general coverage and broadcast
receiver. It is a very worthy successor
to the R1000, although on first
impression it must be said that the R70
has more ‘communications’ appeal.
And so it should, bearing in mind the
cost differential.

We shall be very cautious about
direct comparisons here. The last time
we were forthright and suggested that
the FRG7700 could be favourably
compared with an NRD515, we failed to
include the comment that the com-
parison was similar to that between a
Ford and a Jaguar. So, in the present
comparison, the R2000 is the GTXLR
‘go faster’ model, and the R70 is the laid
back 10 litre job. Neither should cause
undue distress to the owner of an
NRD515, which remains in a league of
its own.

Synthesize Or Bust

It's a brave receiver designer that tries
to stand firm in the march of progress
by insisting that non-synthesized local

oscillators are where it's at. Redoubt-
able characters at Plessey still fly the
flag for air spaced tuning capacitors
and direct generation of the LO, whilst
you could just as easily use the output
of the phase detector (adjusting the
filter time constants!) to drive a servo
on the tuning capacitor — we have yet
to hear of anyone doing this seriously
enough to want to tell R&EW about it.

Both receivers provide fully syn-
thesised steps without interpolation
VFOs. The R2000 provides 50Hz,
500Hz and 5kHz, with 200 steps per
revolution, but the R70 provides 10Hz,
100Hz and 1kHz with 100 steps per
revolution. Purists will warm to the
promise of vernier precisiononthe R70,
although the R2000 isn't actually any
more tricky to handle — except
perhaps if you use a razor sharp CW
filter system. The R70 provides only
one ‘memory’, in the shape of the now
conventional system of a second VFO.
The R2000 grasps the opportunity of
the MPU control and goes to town with
10 memories plus a full memory/band
scan feature. The full versatility of this
feature is best illustrated in conjunc-
tion with VHF converters and satellite
watching.

RADIO & ELECTRONICS WORLD
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Naughty, But Nice

Such things may well have AR88/HRO
fans snorting in disgust, but these
features need not degrade any other
aspect of the performance, so why not
just enjoy them? The memories store
both the frequency and the mode, and
when scanning, the mute operates to
hold the scan on busy channels in the
FM mode. It's all good fun, and whilst
the signal handiing may not be of the
best, these extras are common enough
to persuade owners of older receivers
to trade up — or add on an R2000 to
help keep as many ears open atonce as
possible. By careful choice of memory
frequency, it's an ideal means of keep-
ing track of HF conditions with the
minimum of fuss.

The R70 has more immediately iden-
tifiable possibilities for the computer
person, since ICOM have been good
enough to provide a bigger I/0 socket,
plus enough of a description of the
connections to enable those so in-
clined to control the whole receiver
using an external computer, as we’ll
shall be exploring shortly. The R70
offers pass-band tuning, and thisis one
thing that even communications pur-
ists cannot deny has great utility in the
confusion of modern HF communi-
cations. It's worth taking a closer look
at PBT, since this is something that can
be retrofitted (by the brave) to most
dual conversion receivers, and the
results really will be immediately de-
tectable.

Any meaningful description of the
circuit of either of these receivers
requires reference to the detailed cir-
cuit diagrams, and whilst we just
managed to squeeze in the R1000,
FRG7000 and even the NRD515, both
of the present receivers have advanced
the art of complexity past the point at
which it is possible to absorb the
manufacturer’s block diagrams, let
alone the detailed circuit diagrams.
The Japanese passion for illustrating
block diagrams using every semi-
conductor as an excuse for another
box has now gone too far, so we've
simplified that of the R70 to help
understand the way these receivers
work (Fig. 1).

Once Around The Block

Asusual, Trio have a more concise and
readable approach which doesn't need
much additional comment from us.
One of the several noteworthy parts of
the R2000 circuit is the use of the
CMOS 8049 MPU, since quite apart
from power consumption consider-
ations, it's essential to keep the RF
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noise to a minimum. It's a shame that
most non-Japanese micro manu-
facturers have not yet fully grasped the
enormous significance of CMOS MPUs
in the real mass marketplaces.

Both receivers employ essentially
the same overall configurations,
except for the items already noted. The
R2000 uses a different set of numbers
in VCOs and IFs — but herein lies the
major difference from the communi-
cations standpoint, since the R2000
doesn't put all its selectivity up front,
but keeps the first and second IFs wide
enough to account for the fact that the
first LO steps in 25kHz increments, the
2nd LO is fixed, and the 50Hz
interpolation occurs at a ratherly
gingerly 400kHz'ish, resulting from the
division of the VCO inthe IC2 PLL loop
by 100 in IC3. This means, if there's a
strong signal less than 25kHz away
from the weak one you want to hear,
then they all get to the last IF filter
before meaningful filtration occurs.
The 3rd mixer may well decide that it's
had enough before that can occur.

The R70 uses the textbook pro-
cedure and puts a 15kHz bandwidth
crystal filter right up front at
70.4515MHz — the first LO is the only

variable oscillator (excepting the pass
band tuning system). As anyone with a
brief practical aquaintance with PLL
synthesis will have discovered, you
don't get 10Hz resolution at 100MHz by
direct methods, dual modulus or not.
The R70 achieves 10Hz steps through
the use of multiple mixings and
divisions. A shortage of details on the
ICs involved preciudes us from making
a proper analysis of what is going on,
but whatever it is, it's so grossly
complex that we'd rather bypass this
technology and use the mental energy
to work with the MC14515X series of
synthesiser devices that we know and
love. The convoluted machinations of
this scheme achieve their objectives by
generating the 10Hz at a sufficently low
frequency to make for practical loop
design.

And The Rest

The noise blanking systems in both
receivers work well, with the additional
refinement of the R70 having a wide/
narrow facility to take into account the
longer ‘'woodpecker’ noises (wide —
referring to the pulse width rather than

The lcom R70 is a
compact unit, viewed
from any angle.
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Figure 1: Block diagram of the R2000, showing both the HF and PLL sections.
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ICR70/R2000

Inside the R2000.

anything to do with selectivity), as well
as ignition and simitar shorter impulse
noises. Likewise both receivers include
FM facilities (it's an option on the R70),
which works perfectly well in both
cases — the adoption of squelch on all

modes is very welcome, if a somewhat
sudden departure from previous HF
receiver practice.

RF gain works on the AGC loops in
both cases, providing compensation
on S meter readings in the approved

manner. In fact, these two receivers
seem to have remembered just about
everything anyone might possibly have
thought about when conceiving an
‘ultimate’ HF receiver system. Those of
you who like to sitand muse upon such
things should not, however, give up in
despair that there’s nothing left to do,
since the truly vast numbers of parts in
these receivers stem from the very
introspective Japanese ‘not invented
here' mentality which denies them
access to some of the bits that US and
European designers are prepared to
include.

There's scope for simplifying the
designs, and turning them into some-
thing a good deal more modular. But
there is still a very real danger that the
erstwhile designer will be so disheart-
ened by the enormity of what messrs
ICOM and TRIO have laid on him, that
he will not bother to try and keep
abreast of design trends any longer.
Don't do it!

We'll be taking the designs apart, a
bit ata time, to examine the latest in HF
Rx design philosophy and suggest
alternatives — and hope that some of it
finds its way into the designs of our
readers.
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The
Logic Hrobes

Test More .

. Spend Less

|

L LP-1 Logic Probe
The LP-1 has a minimum detachable
pulse width of 50 nanoseconds and
maximum input frequency of 10MHz
This 100 K ohm probe is an
Inexpensive workhorse for any shop.
lab or field service tool kit. It detects
high-speed puise trains or one-shot
events and stores pulse or level
transistions, replacing separate
level detectors. pulse

detectors. pulse stretchers
—J and pulse memory devices

Ali for less than the price of a DVM

£31.00*

[+

]J LP-2 Logic Probe
The LP-2 performs the same
basic functions as the LP-1
but. for slower-speed circuits
and without pulse memory
capability. Handling a
minimum pulse width of 300
nanoseconds. this 300 K ohm
probe is the economical way
totest circutsupto 1 5 MHz
It detects pulse trains or

J single-shot events n TTL, DTL.
HTL and CMOS circuts.
replacing separate pulse detectors.
pulse stretchers and mode state
analysers

o£18.00*

Qur LP-3 has all the features of the LP-1 plus

£ a7 3680dc Q3AdB HOIM &

LP-3 Logic Probe

extra high speed It captures pulses as

narrow as 10 nanoseconds. and

monitors pulse trains to over 50 MHz

Giving you the essential capabil ties

of a high-quality memorv scope

at 1/1000th the cost

_P-3 captures ¢ne shot or low

\ rep-events all-but-mpossible to

o detect any other way

Al without the weight. bulk I
inconvenience and power

consumption of conventional methods

£49.00*

o

The New Pulser DP-1 ‘
The Digital Puiser another
new idea from G.S.C. The
DP-1 registers the polarity of
any pin pad or component
and then when you touch
the 'PULSE button delivers
a single no-bounce pulse 10
swing the logc state the
other way Or if you hold the
bution down for more than a
second the DP-1 shoots ou
pulse after pulse at 1000 Hz J
The single LED blinks for eacn sing e
puise or glows during a pulse train
If your circuit 18 a very fast one. yo
can open the clock line ar d tak
through 'ts funciion step by step at
single pulse rate or at ! per
second Crever' And at a very

reasonapie price £51 00*
o
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Followers of this series have probably, by now, acquired a
somewhat sceptical outlook on Artificial Intelligence. This is
not necessarily a bad thing, since all too often wild claims are
made for programs supposedly exhibiting human traits such
as creativity and intelligence. To the author's knowledge, no
system exists at the present time which transcends the
limitations imposed by its algorithmic roots — many
machines can act in a human fashion, but there is always an
underlying logic which says ‘if A then B (or NOT B)’, and in
the final analysis a digital signal can only be high or low.

PRINT
ARBITRARY f-—-= =
MESSAGE

MESSAGE
MUST GET
RESPONSE

CONTAINING
A KEYWORD

PUT
KEYWORD N
STORE

ROUTINE IDENTIFIES

KEYWORD WHICH SECTION OF
JQUESTION(S) fF-~-—-==-= === =+ ROGRAM HAS JUST
ROUTINE BEEN EXECUTE

{e.g. CHECKS FOR FLAGS}

INPUT
RESPONSE
is
SUBJECT THE
SAME?

NO

Figure 1. Flowchart reflecting the structural basis of programs
which respond to questions using a key word searching
routine.
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The sixties saw the birth of a
number of programs which could
converse and answer questions in
English. One of the more famous
of these ‘human mimics’, ELIZA, is
analysed this month, to exemplify
some of the shortcomings associ-
ated with conversational pro-
grams.

1 My husband made me come here

2 Your husband made you come here

3 He says I'm depressed a lot of the time

4 I am sorry to hear that you are depressed
5 |It's true. | am unhappy

6 Do you think that coming here will help you not to be
unhappy

7 | need some help, that's for sure

8 What would it mean to you if you got some help

9 Perhaps | could learn to get along with my mother
10 Tell me more about your family

11 My mother looks after me

12 Who else in your family looks after you

13 My father

14 Your father

15 You are like by father in some ways

16 What resemblance do you see‘

17 You are not very aggressive, but ! think you don’t want me
to notice that

18 What makes you think | am not very aggresive

19 You don't argue with me

20 Why do you think | don’t argue with you

21 You are afraid of me

22 Does it please you to think | am afraid of you

23 My father is afraid of everyone

24 What else comes to mind when you think of your father
25 Bullies

26 Does that have anything to do with the fact that your
husband made you come here

Table 1. Example of ELIZA's (italics) question and answer
abilities (adapted from Weizenbaum, 1966).
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The Turing Test And Other Fables

With this fact in mind, it's surprising to note that prior to the
appearance of conversational programs onto the Al scene, a
British scientist called Alan Turing had proposed a test for
establishing whether a machine could ‘think'. It comprised a
game involving the machine and two people, assigned the
letters ‘A’, ‘B’ and 'C’ respectively. Each of B and Cisisolated
in a room with a computer terminal — their onty means of
communication. Person C's task is to ask questions of A and
B in order to determine which is the machine and who is the
person. The task confronting A and B is then to prevent C
from discovering whether they are machine or person.
Turing suggested that if C was ever unable to identify Aand B
reliably, then machine A must be capable of thought.

The Turing Test, though seemingly well designed, merely
served to motivate a wave of Al research into producing a
system to ‘beat the test'. In effect, the goal became to develop
a machine that could convince the person operating it that he
or she was conversing with another person, rather than a
machine. The problem with this line of reasoning becomes
apparent when it is realized that programs do currently exist
which can fool their operators into believing they are
speaking to some mysterious person or intelligence ‘behind’
the machine; the point being that the programmers respon-
sible for these technological miracies would never consider
them capable of thought. in other words, the programs’
creators know the sort of responses that will be elicited by a
given question — can you consistently and accurately
predict the way someone else will answer a particular set of
questions? Creating a machine which appears to think is
quite a different matter from coming up with one that does
think (although we'll leave you to ponder the question as to
how to differentiate between a person who is thinking and
someone pretending to think).

Eliciting ELIZA

Having exposed the distinction between acting intelligently
and possessing intelligence. we can move on to examining a
specimen of the former — Joseph Weizenbaum's ELIZA
Table 1 shows a typical conversation session with ELIZA.
More importantly, it reveals certain key points about the
program’s modus operandi. In the first two lines, ELIZA
responds to the statement ‘My husband made me come here’,
by merely transforming the pronouns ‘my’ to ‘your’ and ‘me’
to ‘you’, then repeating the statement. This process of
repeating a question by ‘reflecting’ it back at the person you
are talking to, is a common enough occurence in everyday
conversation, with intonation providing the interrogative
form.

Another of ELIZA's techniques is to latch onto particular
key words in a statement and respond with a comment or
observation. For example, the word ‘depressed’ in line 3
appears againinline4. The same is true for ‘'unhappy’ (5 and
6), ‘help’ (7 and 8 — qualified as ‘some help’), ‘agressive’ (17
and 18), ‘argue’ (19 and 20) and so on. A variation on this is
obtained by the use of a collective noun instead of the one
supplied. in line 8 ELIZA asks ‘What would it mean to you if
you got some help’, to which the reply ‘Perhaps | could get
along with my mother’ is given. Now, rather than posing a
question based around the word ‘'mother’ . ELIZAemploys the
collective noun ‘family’, thereby exhibiting a further aspect of
its structure — a database including examples of nouns
which form part of a collective group.

A ‘clever' extension of the noun-collective noun transition,
is shown in lines 15 and 16. Here the statement ‘You are like
my father’ contains the preposition ‘like’, meaning ‘similarto’.
The response, utilising the words supplied, would be ‘In what
ways am | like your father’, but this has quite a complex
construction. So, ELIZA employs the noun derived from the
transitive verb ‘resemble’ and asks the question ‘what
resemblance do you see’. The point to notice is that this
question could apply equally toany ‘You are like.." sentence.
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Who brought you here?

The Police

What trouble did you have with the Police
Cops don’t do their job

What do they do then?

Cops arrest the wrong people

They arrest the right ones at times

The law should get those Italian crooks

Are you ltalian?

My background is British, but | was born in this country
Do you know any ltalian crooks?

I try to avoid the underworld

Are you afraid of the underworld

The Mafia are the worst gangtsers

Are you connected with the Mafia?

You know, they know me

How do they know you?

They spy on me

Why do they do that?

They want to get false evidence to frame me
What is it they have against you?

They are out to get me

What for?

| have incriminating evidence against the Mafia
Are you sure of this?

You don’t believe me

| am doing my best

Table 2. An extreme case of paranoid schizophrenia, as modelled
by PARRY; shown in italics (adapted from Colby, 1972).

Problem Corner

Perhaps the most interesting feature of the Table 1
interaction is contained in lines 24-26. Having just responded
to a statement concerning the subjects’ father (line 24),
ELIZA is confronted by the one-word answer, ‘Bullies’.
Without recourse to some other information, the machine's
response cannot relate to line 25 directly, so ELIZA refers
back to some previous subject. It still manages to ensure the
link isn't unnatural, by asking whetherthe subject of line 25 is
related to that in line 1. This is a rather more refined
technique than simply continuing the dialogue with a new
and unrelated topic, but it amounts to the same thing. There
are programs, however, which unashamedly resort to the
latter. Table 2 shows an extract from a session with one such
program, called PARRY, which may be excused its disjointed
and convoluted conversational style, since it was designedto
act in a manner similar to someone suffering from paranoia.
And if, after reading through the interview, you think it's easy
to tell that a machine was behind the responses, then
consider the amusing fact that similar extracts fooled
psychiatrists in America, who could not distinguish between
diagnosed paranoiacs and PARRY.
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5p)includes all order codes (watch out for the new

Prices shown here exclude VAT, and the P&P charge is currently
60p perorder(unlessotherwise indicated). Rememberthatourtele-
sales service operates with human beings (not ‘dumb’ machines)
from 8am to 7pm (and frequently later) Monday to Friday, and Sam
to 8pm on Saturdays. REWSHOP operates 24 hours a day, 365 days
a year with full price and delivery information.

Telecom directory:
Consumer 0277-230909
Industrial 0277-231616
Telex 995194 AMBIT G
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Data Brief

Muting system with AF amplifier

N.F. OUT {L) LEFTOUT

4 5

The KB4438 from Toko is a low noise, low I
distortion dual channel pre-amplifier cir- Y L. Amp L Amp U
cuit, specifically designed to follow a stereo
decoder in FM tuner applications. It features NFLIN (L)
sufficient gain to overcome the insertion 3
loss of high quality pilot tone filters and de- Vref (L) MOTING 1
emphasis circuits, yet still produces up to e __I OEECONTROL
3.2V RMS output. Other features include a VOLTAGE MUTING 10
muting facility of around 80dB, a slow turn- a Sy ] FONTROL .
on controlled by an RC network. To this may Vref (R} p-| MUTING o
be added a separation figure of 80dB; 15
channels balanced to within + 0.5dB. N.EINI(R)

The IC may aiso be used in other 14 = RYAMP 16
applications as a straightforward pre-ampli- RIGHITIN L ! "2 Vee
fier by leaving out the pilot tone filters and ¢ -[
de-emphasis capacitors from the appli- 73 g
Ca“ons board ShOWn.. N.F. OUT (R) RIGHT OUT GND

BIAS Vee ABSOLUTE MAXIMUM RATINGS KB 4438 block diagram

N.F.IN (L) N.F.IN {R) DC SUPPLY {Vec) 16V

IN (L) N (R) POWER
RERGUTI N.F. OUT (R} DISSIPATION 540mW
ouT (L) OUT (R) TEMP RANGE: . :
vref (R} OFF CONTROL ?FSSZE'E”G ﬁgg'(c: ;8 :nggc Pin out for the KB 4438
Vref (L} ON CONTROL
MUTE IN GROUND
KB 4438 KB 4433
Frequency vs, Separatina Muting \itcnsit.ian vs. Fregquoscy
2 RtoL Yout = 1.5 |vras . © d3 < 1.5 Vrms  De-emphasis = 25 pS
e —e Lo R Du-erphasid = 25 p3 S
i &
gy o 1221 10¢09
Frequency (Hz) Frequency (Hz)
Graph to show frequency versus separation. Graph to show muting attenuation versus frequency.

PARAMETER SYMBOL MIN. TYP. MAX. UNIT CONDITIONS

No Signal Current ICC 7.0 11.0 16.0 mA Input signal off

Voltage Gain GV. 23 24 dB

Channel Balance C.B. +0.5 dB

Output Voltage Vout 3.0 3.2 VRMS Distortion 0.1%

Signal To Noise Ratio S/N 87 96 dB De-emphasis 25uS

Channel Separation Sep 72 80 dB De-emphasis 25uS

Distortion THD 0.01 0.05 %

Muting Attenuation M.ATT 72 80 dB Mute on, De-emphasis 25uS

Muting Transient Level MDC.ouT -20 -20 MV.DC Input signal off

Muting Time MT(1) 0.15 SEC. Time from on to off

Muting Time (Power on) MT(2) 1.0 1.6 2.5 SEC.

Transient Level on out 30 100 My, At power on

Transient Leve! off out 30 100 Mv. At power off

S/N At Muting On Mon. S/N 96 109 dB At mute on

Muting On Level MUT.S 1.20 1.35 1.50 \"

VCC =13V, Ta= 25°C, RL = 6k8, VOUT = 1.5VRMS, De-emphasis = 25uS. Unless otherwise noted.

Table 1: Eiectrical Characteristics.

o
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MUTING
—O CONTROL
(>1V TO OPEN)

NOTE:

IC1 1S KB4438

LPF1 & 2 ARE 208 BLRC—3315N

D11S 1N4148

*C7 & C8 ARE OPTIONAL DE—-EMPHASIS
CAPACITORS = 50uS.

FOR 75uS ADD C7a & C8a = 470p

O

Component Overlay.
IN RIGHT

EARTH

IN LEFT

PCB Foil

X8 1338
Outiut volt v.. Distor:i

De—enphiasis 75 ps

S/N Ratio

Low Distortion

High Muting Att.

High Separation

High Channel Balance
Low Pop Noise

Switch on Delay Facility

Distortion ( % )

Output Voltages (Vrms)

Table 2: Specifications.
Graph to show output voltages.
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WEATHER
SATELLITE
RECEPTION

A practical approach, originated
by Matjaz Vidmar YU3UMV, in
VHF Communications magazine

The background to the METEQOSAT
weather satellites was described by
Terry Weatherly in the August 1982
issue of R&EW (with additional notes
March 1983), and at that time, the
facilities for the enthusiast to construct
and operate an effective ground station
were relatively limited. However, we
are pleased to announce that a recent
series in the German-based publica-
tion, ‘VHF Communications' has
changed the picture somewhat. Those
of you who attended the RSGB
national exhibition at Birmingham will
have had the chance to see the results
of this system on the R&EW stand.
The main problem for the enthusiast
has been getting a decent viewable
picture — and whilst many have tried to
live with a variety of surplus facsimile
equipment, it's not been hitherto
possible to emulate the effects you see
on the TV weather forecast each night.
The system to be described is a
realisation of everything the keen

L
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satellite watcher has asked for.

The big attraction of METEOSAT
over earlier weather satellite systems is
the fact that it is stationary in the sky,
and broadcasts a computer enhanced
series of images. The TV signal is a
standard form of slow scan image
transmission, broadcast as an FM
signal (on 1691/1694.5MHz). Viewing
techniques have tended to adopt a
variety of mechanical means (do you
remember the article that featured a
converted windscreen wiper motor?)
with two serious drawbacks — defi-
nition is indifferent as a result of poor
gray scale resolution, and conversion
to differing speed standards is tricky.

Most R&EW readers should not be
unduly frightened by the RF process-
ing side of satellite reception, and most
of us can probably provide a ‘back of
an envelope’ solution to a digital scan
conversion system — but translating
such blocks into practise has been an
important area which has only really
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come into its own with the dramatic
drop in the price of the 64k DRAM.

One further problem that seems to
surround METEOSAT for those not ‘in
the know’ is the fact that most features
either assume too much knowledge of
the system and fail to cover the detailed
specification, or they are written for the
casual interest of the reader. As the
author of this piece has discovered, the
only comprehensive way to ‘get into’
METEOSAT is to read all the refer-
ences, and if this feature causes you to
want get deeper into the subject, then
there is no alternative than to peruse
the articles listed at the end.

Standards

Working on the assumption thata good
many readers may aiready have access
to weather satellite equipment (using a
variety of non-ideal output media!), this
series starts with consideration of the
APT digital scan converter.

The choice of solution is based on
memory size. The resolution selected
was 256x256 (lines x pixels), which
effectively produces-a picture that uses
all the available resolution on a
domestic grade TV tube. The 64 level
Gray scaleresolution (radiometric) has
been selected to provide the best
overall definition, and this is further
enhanced in an optional Grayscale to
pseudo-colour converter. Purists may
feel that this is cheating, but the infra
red images are quite accurately
represented by ascalefromred toblue,
and the visual effects are very soporific
— no man-made visual effects box can
outdo nature at her best.

The modulation technique is FM, with a
maximum deviation of 9kHz, and an FM
subcarrierat2.4kHz which is amplitude
modulated to a maximum of 80%
(white) with frequencies in therange 0-
1.6kHz. The overall maximum trans-
mission bandwidth is 26kHz, with a
1.6kHz video bandwidth. The generic
term "APT refersto “Automatic Picture p
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SATELLITE RECEPTION
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21 LINE

Transmission’, which in METEOSAT’s
case means: 240 lines per minute, 840
pixels per line, 40 of which are in the
form of a leading edge (Fig. 1). The
300Hz starting tone occurs at the top of
the frame in the figure, since the
picture will appear from the bottom of
the screen and climb up to completion,
800 lines later.

The TIROS and NOAA series
orbiting satellites use a different
format, whereby the Infra red and
visible images are transmitted simul-
taneously side-by-side on the same
video lines (Fig. 3). The images are
separated by burst frequencies of
832Hz and 1040Hz, allowing the user to
select either the dual image (at 120
lines per minute) or blank either the IR
or visible image and receive the
resultant at 240 lines per minute.

Hardware and theory for getting the
1.6GHz signal down to baseband are
adequately coveredinthe references at
the end of this feature: but an area
where there is scope for further
development is the 137MHz IF sub-
system. The R&EW 144Mhz UOSAT
receiver system described by Graham
Leighton has been successfully adap-
ted by a number of satellite watchers,
and we have had several effusive letters

from the delighted users.

So we shall be revisiting the UOSAT
receiver system in an issue or two’s
time to tidy up loose ends, put in a
much wider filter for correct reception
and provide a description of the
adaption specifically to this appli-
cation. Also NOAA and TIROS require-
ments will be considered.

The System

Figure 4 is the block diagram of the
system for use with the scan converter.
There are basically two sections in-
volved in the image processor: the first
demodulates and digitises the base-
band signal fromthe 2 4kHz subcarrier,
and the next section stores and dis-
plays the results. A further facility is
provided in the shape of an input side
chain for use with the high resolution
(HRPT) digital images from the NOAA
and METEOSAT series satellites, and
this must be used in conjunction with a
frame synchronizer, which will be
covered in a separate feature.

The baseband signal is first filtered
and demodulated before being samp-
led and converted in the section
module, which provide the necessary
TV signals to operate a composite or
UHF input. In view of the excellent

BURST 1 BURST 2

I CHANNEL 1 A CHANNEL 2

i IMAGE IMAGE
832 Hz 1040 Hz

Figure 3: A NOAA®G video signal line.

58

definition available with the system,
purists will prefer to go directly into the
video circuits where possible.
Pressure on space prevents further
coverage in this issue, but next month
we will run through each of the circuits
involved. Those who can’t wait should
get the issues of VHF Communications
listed here, since if you intend to go to
all the trouble of getting your own met
satellite ground station, then you should
equip yourself with all the necessary
background information and reading.

0P DIV S00CCPC0PIPPIPOIROESIPEERNOERROOOOEETY

Modifying the DL6HA 001/28 Dual-Gate
MOSFET Converter for Reception of
Weather Satellites and other Space
Vehicles. T. Bittan, G3JvVQ

1972/3 167-168

More Details on Reception of the European
Weather Satellite METEOSAT. R. Lentz,
DL3WR

1978/4 230-240

A System for Reception and Display of
METEOSAT Images, R. Tellert, DC3NT
1979/3 130-140

1979/4 194-202

1980/1 14- 22

198072 73- 87

1980/3 169-178

1980/4 194-210

A Simple Converter for Reception of
Weather Satellites in Conjunction with 2m
FM Receivers H. Kulmus, DJ8UZ

1980/4 211-214

A System for Reception and Display of
METEOSAT Images Part 7-9, R. Teliert.
DC3NT

1981/1 43- 50

1981/2 110-118

1981/3 152-166

A Receive Converter for the Geostationary
Weather Satellites METEOSAT — GOES —
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GMS Part 1: The SHF-Module, B. Roessle,
DJ1JzZ

1981/4 207-213

Antennas for Reception of Orbiting Weather
Satellites in the 137MHz Band T. Bittan,
G3JvQ/DJoBQ

1981/4 214-218

Forecasting the Reception Times of
Orbiting Satellites, T. Bittan, G3JvQ/
DJOBQ

1981/4 219-220

A Receive Converter for Weather Satellites
METEOSAT GOES, GMS Part 2: The local
Oscillator Module, B. Roessle, DJ1JZ
1982/1 24- 30

A Digital Storage and Scan Converter for
Weather Satellite Images, Part 1, Matjaz
Vidmar, YU3UMV

1982/4 194-208

Remember — R&EW is now the UK
representative for VHF Communi-
cations, if you have had any
problems concerning subs., parts
etc., please write to us with an SAE
(mark the envelope VHF Comms)
and we will endeavour to sort these
problems out. Regrettably we
cannot take responsibility for
problems that have occured before
our takeover.

B R&EW

\ /VlETEOSAT

1.7 GHZ
1.7 — 137
K me i o] 137 MHz
CONVERTER
TIROS etc.
137 MHz ////,\ %2.4kHz
TAPE
———————0 UHF Ch. 36 RECORDER|
COMPOSITE B/W
PSEUDO
COLOUR/
UHF MOD.
F———== == === = -
FRAME
L STORE - D%'\/"SD
| D/A A

(HRPT)

Figure 4: A complete METEOSAT ground station system.
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SELECT
CHANNEL

Telex 995194 AMBIT G

ambit industrial marketing

200 North Service Road, Brentwood, Essex CM 14 45G
Telephone (Consumer Sales/Enquiries) 0277-230909.
Telephone (Industrial Sales/Enquiries) 0277-231616

Data 24hrs (RS232/300baud) 0277-232628 — REWTEL.

Who Stocks Quartz

AND

Ceramic Resonators for all Applications?

* Including the latest IMHz CERAMIC RESONATOR

@ Prices exclude VAT except where otherwise shown.
® Postage and Packing 60p per pre-paid order.

@ Orders submitted using Ambit Stock Codes will be processed first.

® Orders for in-stock items despatched same day (up to 4pm receipt).

® Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8am-6pm (Mon-Fri).
® Retail Sales 9am-6pm Mon-Sat *Industrial Sales ‘Take-Away’ by arrangement.
@ Industrial accounts available on application: 2 Trade, 1 Bankers Ref.
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Soundex Professional
Audio Products

Peak Programme Meter Systems, Drive Amplifiers, Meter Movements,
Audio Measuring Sets, On-Air and Rehearsal Lights

2y iy >3 '3

BROADCAST SPECIFICATION Soundex have for many years been designing and producing high

performance Peak Programme Meter driver amplifiers and associated
SOUND MONITORING EQUIPMENT products

Our products are renowned for quality, performance and economy and
are widely used by the BBC. iBA. British Telecom and top broadcasting
from and recording studios throughout the world

The range comprises Free-Standing PPM
Systems, PPM Measuring Sets and Driver Ampiifiers meeting BS 5428,
DIN 45406 and IEC 268 specifications in addttion to iow cost units of

[ ]
am lt high performance
Separate Meter Movements are offered in a range of sizes and a

INDUSTRIAL MARKETING choiceof 1to 7 —12to +12dB inciuding dual pointer types

Other products include a free-standing Audio Frequency Sound
Measuring Set to CCIR 468-2, a free-standing PPM Measuring Set to
BS 5428 and IEC 268 specifications together with a range of On-Ar
and Rehearsal Lights

Literature giving full technical specification, dmensional drawings and
installation data for individual products 1s availlable on request

3 - - 200, NORTH SERVICE ROAD, BRENTWOQOD, ESSEX. CM14 45G
ulm Telephone: {0277} 231616  Telex: 995194 AMBIT G

DATEL (0277) 232628 RS232 300 BAUD
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Compiled by Arthur C. Gee, G2UK

Satellites again head the list of interesting events in the
Amateur Radio World. The Russians sent another one up —
ISKRA 3 — on the 18th November last. It was launched by
hand from the Salyut 7 manned space laboratory, in the same
way as the previous ISKRA. it was in a similar low orbit, so its
life expectancy was short. In fact, by the end of the month, it
was only being heard occasionally and has since ceased
altogether. It transmitted telemetry and a code store was in
operation at times. A fifteen to ten metres transponder was in
operation and used by a number of stations. Itis reported that
the Russians are proposing to put twenty or so similar
satellites into space in the near future, so interest in this
sphere of amateur space activity should continue unabated
for some time to come yet.

Thelaunch of AMSAT’s Phase il satellite is now scheduled
for June 3rd. This replaces the one lost when the Ariene L5
failed. If successful this time, it will open a completely new
phase in amateur radio communication, as it will bein a quite
different orbit from previous Oscars and is a far more
sophisticated spacecraft.

Burst Into Life

From time to time rumours abound that previously ‘deceased’
satellites have "come alive again”! Oscar 7 has been said to
be sending out telemetry signals again, but nothing definite
has been produced as ‘hard copy’. It would have been in
continuous sunlight at the time and as it failed in July 1980
through nicad battery failure, it could be that these batteries
have now gone ‘open circuit’ and its solar panels were able to

Another satellite, which sends the code signal “1051”, over
and over again and signs after a dozen or so “1051""s with
“55" has appeared on 29.401 MHz, the frequency of the
beacons on the Russian RS 1 and 2, which were though to be
defunct. Itis said that itis RS 2 and that it is only switched on
when it is within range of Moscow. It is though to be RS 2,
because RS 2 has adequate solar panels, giving it a positive
power balance, whereas RS 1 had batteries of low capacity
giving a negative power balance. The other satellites are
working well, including UOSAT, which has had its Digi-
talker switched on at times.

“Mandrake”, writing in the “Sunday Telegraph” reported
that the Falkland's servicemen’s seasonal phone calls home,
at Christmas had not been very successful. Asuggestion that
it would have been better to have used amateur radio
facilities for this, in the same way as the USA radio amateurs
are able to with their 'patching’ technique for their overseas
Forces, fell on unsympathetic ears at the Ministry of Defence.
British radio amateurs are not allowed by their Licence terms
to participate in “third-party” traffic. A M. of D. spokesman
said, “If it is illegal, we would not want to be part of it".
“Mandrake” puts the blame on Tony Hancock for the
credibility gap. The status of the amateur radio operator has
never recovered from Tony's “The Radio Ham"” all those
years ago. “Mandrake” may well be right!
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Turning A Blind Ear

Following a report from an official of the Home Office that
nine stations were traced and closed down for illegal
broadcasting in 1981, a “Wireless World” reader has a letter in
the January 1983 issue, quoting a blatant example of
continued infringement of the radio regulations by a mini-
cab firm in his area. He concludes his letter by suggesting to
the Home Office thatif they only managedtotrace nine cases
and need a lead on this matter, they could do worse than “ask
the amateurs” — a view this scribe heartily endorses!

From the “Trinity House Gazette” for December last, we
learn that Larry Walker, the assistant keeper at Portland Bill
Lighthouse, used to operate an amateur radio station at the
Eddystone Lighthouse before it ceased to be a manned
station. From Portland his latest contacts have been with
amateurs in Goose Green (VP8LP) and with Pebble Island in
the Falkland Islands. He reports that in the early hours of 5th
October last, the Goose Green station received a call from an
Argentine station, who very soon went off the air when he
realised to whom he had been talking! During the Argentine
occupation, assistant keeper Reg Silvey of the Imperial
Lighthouse Service, living in Port Stanley, kept up trans-
missions from “underground” locations even though Cape
Pembroke Lighthouse was unworkabile.

News Review

The “new bands” are beginning to pick up a bit, particularly
10 MHz now that USA and Canada have been given
permission to use this band. West Coast and VE stations have
been worked in the late evening.

g ® R&EW

As you read this, it is anticipated that the replacement
for AMSAT’s Phase lll satellite will have been launched.
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CIRCUIT
MODELLER

Steve Kirby BSc, York Electronics Centre, evaluates a new software
package which enables designers to ‘prototype’ using a micro.

If you've ever wanted to iron out the
bugs from your latest design at the
drawing board stage, before ever ap-
plying a soldering iron, ‘Circuit Model-
ler'’ may be the answer. This newly
released numerical circuit modelling
program will allow you to ‘try out’ your
circuit on a microcomputer before
putting it on a breadboard. The pack-
age runs on any Z80 based computer
with 84K of RAM and at least one floppy
disk running under the CPM operating
system. In addition, a printer capable of
being set to 132 column width is useful
for graphical output.

Too Big To Handle

For many years IC designers have had
to use computer modelling to debug
their circuits, as IC's are so expensive
to build in small prototype guantities
(around £50,000 for even a single
wafer's worth!). Mathematical model-
ling programs were sophisicated
enough to let the designer draw the
circuit out on a graphics terminal,
using a light pen to select components
from a ‘catalogue’ of standard resis-
tors, capacitors and transistors etc,
each with its own mathematical
analogue. Programs such as SPICE
(written at Berkeley University, Cali-
fornia) then worked out the circuits'DC

L

Figure 3. A single transistor amplifier (a) and the linear model (b) which represents it.

(a)
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voltages and currents using complex
non-tinear models which closely
imitate the behaviour of real com-
ponents. Using this information, a
simpler small signal linear model can
be constructed and used to predict
gain and phase frequency responses
from any selected input quantity, to
any output, as well as finding fre-
quency dependent input and output
impedances.

What’s A Linear Model?

A linear model! of a circuit is a way of
using simpte mathematical equations
to describe how that circuit behaves in
response to a stimulus. The model is
made up of linear components. These
have strictly tinear responses to inputs,
that is, the effect (eg current for a
resistor) is directly proportional to the
cause (voltage across the resistor).
This can be expressed as: output = K x
input. With a linear component, if you
double the input the output is also
doubied.

Some components are naturally
linear; resistors, non-polarised
capacitors and air-cored inductors
(Fig. 1). Operational amplifiers can
behave non-linearly in an open loop
circuit, but with the large amounts of

Figure 2. Finding the slope of the Ic-VBe P
characteristic at point Q.

CUTPUT

A

INPUT

Figure 1. Curves representing the three
different component types. Number 1 is
for linear components (eg, resistors),
number 2 for polarity sensitive components
(eg, electrolytic capacitors) and number 3
represents non-linear devices such as
op-amps.
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Review

negative feedback usually used they
are almost ideal linear gain stages.
Other components are linear only for a
certain polarity of inputs (eg, an
electrolytic capacitor behaves very
non-linearly if you apply the DC
biasing voltage the wrong way around.
Ferrite or iron-cored inductors have
almost linear responses until the
magnitude of the current through them
becomes large enough to cause
saturation of the magnetic material.

The most important class of non-
linear components are transistors and
diodes. A transistor’s collector current
is exponentially related to the base
emitter voltage, as given by lc = Is x Exp
(Vee)/Vt, which is a very good
approximation to the experimental
behaviour of most transistors. (Is is a
constant and Vr isthe so calied thermal
voltage, KT/q, directly proportional to
absolute temperature T, and about
26mV at 25°C). This extremely non-
linear behaviour can only be fitted into
the pattern for passive components if a
small enough change in the base
emitter voltage, from its average
quiescent value, is used as the input.
Then the output collector current can
be "linearised” using the slope of the lc
— Vee characteristic at the quiescent
point (Q on Fig 2). By differentiation,
the slope can be found from Ic/Vr and
is in amps output per volt input, called
the “transconductance” (denoted by
gm). Using small subscripts to denote
very small (A 1% typically) changes in
the variables, the formula may be
written as ic = gm X be.

This is just what we need for finding a
frequency response, the AC input can
be made small enough so that it does
not disturb the DC quiescent con-
ditions, and all the non-linear semi-
conductors can be replaced by models
that accurately “mimic” them at their
working point. Models of bipolar
transistors, JFETs, diodes and
MOSFETs are all given in the CM
theory manual.

A Case In Practice

To show the way of using linear models
with CM, consider the single transistor
amplifier in Fig. 3a. We want to know
what the small signal frequency res-
ponse (gain and phase) is, from the
voltage source input to the collector
voltage output. A quick calculation
shows that Ic is approximately 2mA, so
gm is 0.077V/A. Fig. 3b is the small
signal equivalent linear model of Fig.
3a. You may have noticed that some
peculiarities have appeared, and the
supply voltage has disappeared! To the
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small AC signals, the large decoupling
capacitors in the power supply look
like a short circuit to ground, and as we
are only interested in small signal

changes in current through the resis-

tors, the DC quiescent currents are
omitted — Vcc is at ground potential for
smatl signals. The ‘driving power’ for
the output comes from the floating
current source gm.voe.

The input voltage source, Vs, has an
output resistance modelled by Rs (say
10R). The transistor linear model is
within the dotted line. The resistor, ro,
models the bulk silicon and connection
resistances between the external base
lead and the internal active base, and is
very importantin high frequency or low
noise circuits. It is the voltage voe
across the lower limb of the potential
divider resistor rr which controls the
collector current source gm.vee, imple-
menting the small signal model
equation.

The base current is is s times less
than ic, (B is the small signal AC
current gain at quiescent current Ic)
and rr is:

rp = 324652

The slope of the lc/Vce characteristic
is modelled by the collector emitter
resistor ro (Fig. 4). At high frequencies
(say A 1MHz) very small junction and
packaging capacitances have large
effects on the transistor's gain. These
effects are modeited by Cr, Cu and Cs.
Typical values for these components
are Cu=2p, Cr=5p, n=100R, ro=100k.
This type of transistor model is called
the “hybrid pi” after the two part hybrid
pi model parameters (ie, the “famous”
Hre).

Circuit Modeller expects you to find
the DC quiescent currents and turn the
real circuit into a linear model yourself.
In many cases the quiescent para-

ovi —(1+ij1).V3 + ij1.V4
rS

[OAVA + ij1.V3 — (jwc1+1 +1  +1).V4
Ry Ry oy

+ jwCu. V1 + 0.vV3
l’b l’b r

+ 1.V1 + 0.vV3

; "n

—(w(Cu+Cy) +1 +1).V1 + 0V3 + 0.v4

"o RL

Figure 5. Using Kirchoff's current law to equate the five free modes.

meters are not too time consuming to
calculate, or the parameters could just
as well be measured on a breadboard;
the circuit acting as an analogue
computer solving its own equations!
The model has an input voltage node (0
by CM convention), output (1), ground
(2). Only node 0 is constrained to a
given voltage (Vs), so there are five free
nodes and at each of them we can use
Kirchoff's current law and say the
algebraic sum of all current into the
node is zero. A bit of fairly tedious
algebra gives us the five equations in
Fig. 5, one for each free node. These
equations fall into afive-by-five pattern
— for N unknown voltage nodes you

Ic
A

FINITE ro\‘
o

INFINITE ry

QUIESCENT
VALUES

—» VCE

Figure 4. Graph showing the Ic/Vce
characteristics is modelled by Ro.

need N equations and an array (NxN)
of coefficients. At this point (given a
free week or two) you could solve the
equations for the unknown voltages,
using the algebraic symbols. A slightly
quicker method is to substitute in
numerical values for all the complex
impedances (for a particular input
frequency) and solve it using matrix
algebra and techniques such as
Gaussian elimination. However, with
Circuit Modeller this is all done
automatically in a few seconds. The
“number crunching” inner core of the

+ 0.V5 + 0.V6 = v,

rS

+ 1.V5 + 0.V6 = 0
®

+ 1.V4 - (1+ 1+jw(Cp+C/J).V5 + (1 +ijp).V6 =0

"

+ 0.V4 +(1 + jwCr + gm).vs — (1+ij7r+gm+1 +1).V6=0

r %I’o

+jwCu — gm).V5+ (gm+1).V6=O

"o
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CIRCUIT MODELLER

Print out values and node connections of model components.

Plot graph on printer of log gain and phase against log freq.
Find the centre freq. and bandwidth of amplitude response.

NEW Create new model (clears old modet).
ADD Add components to the model.
EDIT Edit (or delete) existing components in model.
PRINT
{ OAD Load a model previously saved on disc.
SAVE Save the current model on a named disc file.
GAIN Obtain gain and phase at a given frequency.
ZIN Obtain input and output impedances.
PLOT
BW
SEARCH Search for a frequency at which a glven gain occurs.
OPTION Set options for graph phase (+/— 180" or full scale).
SYMBOLS Change the symbols used in plotting graph.

? To obtain help if you're stuck.

Table 1. Complete listing of the Circuit Modeller commands.

programs are all written in optimised
280 machine code running hundreds
of times faster than an interpreted
BASIC version. CM solves purely for
the gain and phase of the output (V(1)-
V(2))/ input (V(0)-V(2)), but by using a
unity gain controlled voltage source
(CVS), as a mathematical floating
voltmeter, you can pick off the voltage
between any pair of nodes as the
output, and similarly use another CVS
controlied from input nodes (0) and (2)
as a floating signal generator.

So, Circuit Modeller can take the
grind out of complex mathematical
calculations, whilst at the same time
getting over the problem of limited
memory on microcomputers. It does
this by a combination of clever pro-
gramming, limiting the size of circuit
that can be handled and providingonly
a linear model frequency response
analysis. CM can work on circuits with
up to 32 nodes, made up with a
maximum of 101 each of capacitors,
resistors and inductors, 31 mutual
inductors and 31 voltage or current
sources.

What Can Z”M Do

It is best to look at CM'’s facilities by
actually modelling different types of
circuit. CM is full ‘menu-prompted’, so
it is very easy and quick to learn. The
single transistor amplifier linear mode!
mentioned earlier would be entered as
inTable 2

The features contained in CM are
also worth explaining. Node QO is always
the input driven by an ideal voltage
source, whose other terminal is con-
nected to pin 2 (node 1 is the output).
Current and voltage sources, whose
magnitude are controlled by the volt-
age between a pair of nodes, are
available and can be used both in active
device models, and to have floating
input drives or output pickups (eg, the
frequency response of the current in
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the 100R base resistance could be
made the output by having a voltage
source controlled by nodes 4 and 5
driving nodes 1 and 2-the present node
1 should be changed to node 7 using
the ADD command. Now we can ask for
a gain at a particular frequency by
typing the command keyword GAIN.
CM will print out the gain (within a
range of + 600dB) at any specified
frequency from well below sub-audio
to near infra-red frequencies!

The most commonly used CM fea-
ture is the PLOT of log gain in dB and
phase against log frequency. CM asks
for an upper and lower frequency and

2 NEW

*R0O 10,0,3

*RK 15,4,2

(etc.)

*CU 1,34

*CP 5,5,6

(etc.)

*CS

am_ {(A/V)2 0.069
Rout ? 100E3

(clear any existing model and accept new values)
(resistor between nodes 0 and 3, 10 ohms)
(15K resistor, RK used for value in kilohms)

(CU used for capacitor in microfarads)
(CP used for capacitor in picofarads)

(Exponents can be used for brevity)
current flows towards node number ? 6

current flows from node number ? 1

controlling voltage positive terminal node number ? 6

controlling voltage negative terminal node number ? 6

X (return)

(now CM asks you if you want the model saved on disc file, this can be later
re-loaded with the LOAD command)

Table 2. Statements typed on the computer to enter the model of figure 3.
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Figure 6. Plot of log gain (dB) against log frequency (Hz) of figure 3.
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Review

the number of steps to be plotted. After
some calculation (the model above
took 40 seconds for 50 steps from 1Hz
to 10MHz) the graph is plotted out on
the device expected to be a 132 column
line printer {see Fig. 6). The dB axis is
scaled automatically over the rull range
of calculated gains, which is a bit of a
nuisance if you want it calibrated in
10dB steps. The phase can be cali-
brated to either a + 180°, or full
calculated range using the OPTION
command. The component connect-
ions and values are listed on the printer
by the PRINT command. The wide
band gain of 4.7(13dB) and the input
coupling capacitor induced 1.4Hz high
pass break frequency can be clearly
seen, as can the effect of the transistor
junction capacitances in the output
excess phase shift above 300kHz (note
the phrase “wraps around” when in
excess of 180°). The effect of by-
passing the emitter resistor can be
found by using the ADD command to
put a 50u capacitor in parallel with RE,
and re-running PLOT (see Fig. 8).
The ZIN command finds the complex
input and output impedances at nodes
0 and 1, at a given frequency: (11,170-
j159,000)ohms input, (2,194 + j0.297)
ohms output impedance for the above
circuit at 0.1Hz. You stay in each of the
command program sections until a
single return is typed so the same
command can be re-run very quickly.
For example, the ZIN command loops
back and asks for another frequency at
which to calculate impedances.

10k

AAAA-

10k 5n6

®

Bom

440k

__"__

B

10k

DO
+
CONTROLLED
VOLTAGE
SOURCE

*"—\

©)

Figure 7. State variable bandpass filter circuit.

There are built-in models of common
operational amplifiers (eg, 741 and
TLO81) or you can ‘build’ your own. The
model has a specified differential input
resistance, voltage gain, output resist-
ance and single pole break frequency.
These were used to plot the response
of the circuit in Fig. 7, a state variable
bandpass filter. The high, low and

‘bandpass output (Fig. 8) were obtained

by using EDIT to connect the control
terminals of the output voltage source
to ground and the outputs of op-amps
1,2 and 3 in turn.

You can find the frequency at which
a particular gain occurs using the
SEARCH command. This works itera-
tively from an initial ‘guess’ value you
give, and will only converge for gains
on a sloping part of the response. A
second type of automatic search, the
BW command, can find the centre
frequency and upper and lower -3dB
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Figure 8. Plot of voltage gain against frequency for the figure 7 circuit.
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points of bandpass type circuits (in-
cluding LC tuned filters containing
mutual inductors) again working from
an initial ‘guess’ (best found using
PLOT) for the centre frequency. BW
gave the centre frequency of the circuit
in Fig. 3 as 2.85kHz, upper 2.885kHz
and lower 2.798kHz, bandwidth 86.6Hz.

To leave space in the memory for the
large array of circuit equation co-
efficients the active part of the pro-
gram, which implements a particular
command, is only brought in from disk
when needed. This ‘overlay' system
means there are some disk transfer
delays, though they are not too notice-
able in practice.

Summing Up

Two manuals are supplied with CM,
both being blessedly short. A 17-page

* operating manual quickly and simply

describes how to use CM with many
examples, and a theory manual briefly
outlines linear circuit theory and
mathematical modelling and gives a
partial explanation of how CM works.
The manuals are clearly written and
printed and include an index for quick
reference.

Circuit Modeller itself is a useful tool,
which matches up to the author's
claims. Within the limitations of a small
signal linear model it can perform
useful circuit analyses and save sig-
nificant amounts of time, especially in
filtering circuits. The user /s respons-
ible, however, for ensuring that the
linear model used is suitable for the
real circuit being designed and built. |
found it best to use CM in conjunction
with a few hand calculated analytical
equations, and compare the predicted
performance with that measured on the
scope .. no | won't be selling my
soldering iron just yet!

8 R&EW

Circuit Modeller is produced by Harcourt
Systems and marketed by Seasim Control
Limited (01-346-9271).

65



Peter Luke reveals the
shape of cameras to come
and casts his eye over a varied
range of new recorders.

Flat screen TV sets, that would herald
the end of the cathode ray tube with its
power hungry heater and fragile col-
lection of ejectrodes, are still some way
off from a production line reality. A

similar revolution in camera tech-
¥ nology is, however, here with us today
in the shape of the Hitachi VK-C2000E.

Outwardly the new camera looks
little different from ‘ordinary’ cameras,
although it's smaller than most. The
reason for this small size is that the
bulky vidicon/satican/tricon tubes of
the current generation of cameras has
been replaced by a MOS image sensor.
The advantages of a semi-conductor
image sensor are manifold — low
power consumption, robustness and
an almost infinite life are perhaps the
more obvious — but it is only until
recently that adequate definition has
been available from such devices.

A MOS image sensor is made up of a
grid of light sensitive elements, each
element in any row being connected to
a CCD type shift register. The infor-
mation from each point in a row can
thus be output serially and the serial
data stream from each row then added
to similar information from other rows
in the familiar order of a TV scanning
frame. That's a very simple overview of
the operation of the MOS element, not
taking into account the requirements
of encoding information as to the hue
of any picture point (we’ll go into more
detail in a future issue of R&EW). Even
this brief explanation of the system
shows, however, that the other bulky
and power hungry elements of con-
ventional cameras — the scan coils —
can also be dispensed with.

So much for the technical aspects of
the camera — what about its specifi-
cation and performance?

Gathering MOS

Ergonomically the camera is a delight,
with an adjustable shoulder brace that
allows the camera to fit snugly over the
shoulder to provide a convenient and
stable filming position.

For an £800 camera, the controls are
perhaps rather spartan. A white bal-
ance control, auto fade in/out and a

standby switch about cover them.
There’s a lot to be said for keeping
things simple however, and the camera
is delightfully easy to operate.

In terms of performance, the camera
offers a quality that is not matched by
many more conventional designs.
Resolutionis claimed at 450 lines — not
many recorders will be able to take full
advantage of this though — while the
accuracy with which the camera re-
produced colours was impeccable.

Perhaps the most notable feature
however, was the lack of any ‘comet-
tailing’ that is the scourge of most
domestic ‘tube-based’ cameras. In fact
the lack of lag on the Hitachi is only
matched by broadcast standard cam-
eras.

The camera will be available in the
UK later this year and anyone con-
sidering the purchase of a top-of-the-
range conventional camera, should
take a look at the Hitachi first. It is
definitely the shape of things to come.

Newcomers

Sanyo’s VTC 6500 means the company
now have a representative in the
fashionable front-loading market. At
£450 the recorder looks to be good
value, offering as it does a 14 day, 8
event timer plus IR control and a

healthy complement of trick video
facilities.

JVC can now offer their VHS-C
format system as a £1000 odd camera/
recorder package. The six month wait
since the announcement of the model
looks to have been worth while.

Mitsubishi have two new recordersin
the shops. One, the HS 320, is a fairly
conventional mains based machine
though it comes with a fairly com-
prehensive range of facilities including
Dolby noise reduction and an ‘elapsed
time' tape indicator — some day all
tape indicators will be like this. The
other machine, HS 700, is billed as a
transportable in that it is a cross
between a mains based machine and a
portable (battery powered) machine.
As one manufacturer has already had a
fairly disasterous experience with such
a hybrid, it's difficult to see how this
model will find a market niche for itself
— still at £450 it's not too expensive.

Philips have joined theranks of those
offering portables with their VR2220.
It's a bit late in the day though, and the
VHS and Beta camps are already
further down the ‘small is beautiful
road’.

On the subject of smaller and smaller,
Sony have demonstrated a recorder/
camera combination that makes use of
full size Beta cassettes. The system
uses a ‘half-size’ head drum yet main-
tains compatibility with the format by
extending the tape path. Thisapproach
looks on the surface to be more
attractive than the non-standard —
though compatible — VHS-C cassettes.

To round off this tip-toe through the
new releases, it's good to note that the
excellent NV-100 portable from Pana-
sonic (reviewed in the March 83 issue
of R&EW) is appearing in a number of
different guises.

Two camera companies with very
good reputations, Canon and Olympus,
have adopted the NV-100 and are now
pushing it through their networks of
photographic dealers. The days of the
cine camera do indeed seem to be
numbered.

Panasonic’s NV-100 is now appearing under the banners of both Canon and Olympus




100W POWER
AMPLIFIER

PART II

The second and concluding part of our amplifier project, designed
by Steven Marshall and Derek Frost, deals with construction and

installation.

Last month we discussed the design of
the power amplifier, including a des-
cription of the circuit and overlay
diagrams. This month we continue with
the construction and conclude by
explaining how to integrate two
amplifiers into your present system.

Construction

Begin by fitting Q7 and Q8 with their
respective heatsinks, not forgetting to
use a good smear of heatsink compound
and lock washers, but do not tighten
finally as yet. The temperature sensing
transistor, Q3, should now be mounted
next to the heatsink of Q8. The flat
surface of Q3 must make good thermal
contact with the surface of the heatsink.
Therefore, before soidering, apply a blob
of heatsink compound to the junction.
Solder in, ensuring that Q3 remains flat,
if necessary, bending the leads slightly
after soldering. This is the most
important part of the early construction
and must be correct to ensure good
thermat tracking for the output stage.

Continue by mounting the other
components on the board, with, as ever
care over orientation of transistors,
diodes and capacitors.

The wirewound resistors (R26,27,28,
29,30,31 + 32) and R33, the 2 watt carbon
resistor wound with L1, should be
mounted with an airspace between
resistor body and board of at least 1/8" to
allow for cooling. This is particularly
important in the case of R27 and R28
which can get very hot when driving low
impedance loads.

At this point, check the solder side of
the board for solder bridges or dry joints,
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and double check component orien-
tation on the top side. A mistake here
could prove to be very expensive!

Next, study the diagram showing the
power transistor mounting, which is not
according to normally accepted prac-
tice, ie, there is an airspace between the
PCB and heatsink bracket, to allow
circulation of air all around the bracket.
Note aiso that the two NPN power
transistors are mounted in reverse with
respect to each other, and the same is
true for the PNP pair. This is to avoid a
long connecting track between the two

base connections. We found it helped
to mount the transistors and To3
insulating washers with the usual
liberal smearing of heatsink com-
pound, to the bracket, then drop the
eight mounting bolts through, holding
all in place with seliotape. The whole
assembly may then be turned over for
fitting the plastic bushes into the
atuminium bracket and then finally, the
PCB and nuts with shakeproof washers
just fingertight at this stage.

With a multimeter set to a high
resistance range, check that the power

TO

+ LOCK WASHER
(ELECTRICAL CONTACT
FROM TO3 COLLECTOR
TO PCCT BOARD)

%
103 WSpaegimimiSEREW TRA'L\'s?sroR ﬂéﬁ%%
WASHER 'NG. S L = /

SPACER 'O % __%/////;HIT%////// | 17/
i % + = /
e %

%

BASE & EMITTER
SOLDERED TO
PCCT BOARD

Figure 1: Heatsink bracket section showing power transistor mounting.
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100W POWER AMPLIFIER

WHITE

GREEN | FROM SECONDARY WINDINGS

BLACK/ OF MAINS TRANSFORMER

YELLOW
BLUE

BLUE FROM MAINS SWITCH (NEUTRAL)

EARTH CONNECTION
FOR TRANSFORMER SCREEN

BROWN FROM MAINS SWITCH
+ FUSEHOLDER (LIVE)

BLACK/
WHITE

FROM SECONDARY WINDINGS

BLACK OF MAINS TRANSFORMER

RED/

WHITE

Figure 2: Rear view of voltage selector showing connections.

transistor cases are open circuit with
respect to the aluminium bracket. If so
then tighten the nuts and repeat the
check, soldering the transistor leads if all
is OK.

The discovery of a short between case
and bracket will mean dismantling and
checking for burrs onthe bracket drilling
or reversed transistors etc. (Do not
solder output transistors before tighten-
ing mounting bolts or curing short
circuits). The PCB is now complete and
may be put aside. Construction of the
protection board is straightforward ifthe
overlay is followed and, as before, all
components correctly orientated. The
majority of components are vertically
mounted due to the size of the relay and
ideally, should be mounted with the
relay fitted but not soldered until
assembly is completed. This completes
the board construction and assembly of
the metalwork may begin with a trial
assembly of all parts of the casing with
the exception of the front panel.

The next stage is to assemble the rear
panel assembly with sockets, fuse-
holders, etc. Remembering that the
input socket is insulated from the case
with two small bushes.

The phono socket should be fitted
with the piece of audio coaxial cable,

/ REAR PANEL
¥ PLASTIC

INSULATORS

PHONO

SIGNAL LEA
SOCKET o

47p CERAMIC

Figure 3: Rear panel section showing phono
socket and plastic insulators.
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since it will be difficult to install after the
back panel and chassis are assembled.

The two heatsinks should now be
bolted to the aluminium bracket with the
four socket headed bolts and a good
coating of thermal compound. The back
may now be dropped over the heatsink
in the second slot from the board end,
and the whole assembly slid into the
chassis. After fixing the back with self
tapping screws, the two holes in the
chassis should line up with those in the
bottom of the heatsink. If so, insert two
M5 pan head screws into the heatsinks
through the chassis and tighten up. Fit
support pillars to PA board and install
those for the protection board.

Next, fix the mains switch bracket to
the chassis and then the switch to the
bracket. At this point, the mains wiring
from socket to switch and switch to
voltage selector may be completed,
Followed by installation of the trans-
former. Follow the diagram for con-
nections of the primaries to the selector
very carefully after passing ali primary
leads through a piece of sleeving.
Double check afterwards since the

selector is obscured by one of the
smoothing capacitors.

Bolt the bridge into place, followed by
the smoothing capacitors, and lastly the
protection board, adjusting the positions
of transformer and capacitors if
required, so that they do not touch each
other, then tighten everything up.

Wiring may now begin, following
closely the colour coding and layout
shown, to ensure stability and low noise.

The indicator LED should have its
three leads connected and sleeved and
the plug instalied at the other end of the
leads. Insert it into the front panel so that
it is flush with the front and cement into
place with a small dab of adhesive,
impact (not superglue, which will attack
the finish of the front panel). When the
glue has dried off, preferably overnight,
the front panel may be fitted and
screwed carefully into place, at which
point you are ready to begin testing.

One small word of warning. When
interboard wiring is complete, but before

ORANGE 7/0.2

GREEN

YELLOW 7/0.2

7/0.2

Rgure 4: Rear view of indicator LED showing
connections.

connecting the transformer secondaries
to the bridge rectifier. it is a good idea to
switch on the mains supply and check
that the correct AC voltages are
appearing at the secondary connection
leads (ie, 40.0.40 volts approx). A fault
would indicate an incorrectly assembled
mains voltage selector which must be
corrected before proceeding further
(22000u capacitors make a very loud
bang when treated to an excess of
voltage!) If all is well, connect the
transformer to the bridge.

RADIO & ELECTRONICS WORLD
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| MAINS SWITCH SHOWN
TURNED 90° FOR CLARITY

SCREENED
SIGNAL LEAD
(See inset for
connection details)

UPPER (+ve) FUSEHOLDER

LOWER (-ve) FUSEHOLDER

Figure 5: Main amplifier power supply wiring.
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-

MULTICOLOUR
INDICATOR LED

Figure 6: Main amplifier signal wiring. >
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100W POWER AMPLIFIER

Setting Up

Begin by removing both supply line
fuses (if fitted), turning RV1 fully anti-
clockwise, and setting voltage selector
at 240V. Connect a 1 watt 1ko resistor
across the upper(positive) fuseholder
and a 1 watt 1k8 resistor across the lower
fuseholder in parallel with 5k6 1W
already in this position. This will serve to
current limit the amplifier temporarily in
the event of a fault.

Switch on mains power, whereupon
the LED on the fascia should glow red
intially, and turn green after 8-10
seconds.

Check that the DC voltages on the
amplifier side of both fuseholders are +
24 to 26 volts. Monitoring the positive
supply voltage at the same point,
gradually turn RV1 clockwise, when the
voltage at the half way point should drop
to 20 to 21 volts. Return RV1 to zero (fully
anti-clockwise). This indicates that the
amplifier is working and quiescent
current is adjustable.

Owners of an oscilloscope and signal
generator may confirm this by injecting
a 1kHz signal at 300mV, to give an output
of approx 10V.

Project

Capacitors of this size retain sufficient
charge to destroy a good sized
screwdriver or soldering iron bit for
some time, so proceed by disconnecting
the mains, then discharging both
capacitors with a 1-2 watt 100 ohm
resistor. Remove the 1ko and 1k8
resistors previously added for current
limiting, insert the lower (-ve) fuse, and
connect a meter set to 100-200mA fsd
across the +ve fuseholder, observing the
correct polarities.

Switch on the amplifier and check for
the LED to change from red to green.
With RV1 still fully anticlockwise (this
ensures that the output transistors are
turned off) the amplifier should draw
approx 40maA.

The output stage quiescent current
should now be set to 20mA per device
pair (40mA total), by turning RV1
slowly clockwise. This is in addition to
the initial current — if initial current is
38mA then set final currentto 78mA or
if 42mA then set to 82mA.

This should all be done with no load or
signal and amplifier at ambient tem-
perature of 20°C approx. Replace +ve
fuse, then check that voitages on amp
board agree with those on circuit
diagram.

In Use

The amplifier is nominally rated at 100
watts, but a brief look at the specifi-
cation from last month's article will
indicate that it is capable of vastly more
than that. If you are using 4-ohm
loudspeakers, that is, the impedance
curve drops to 4 ohms or less, don't
forget that the delivery is in excess of
200 watts — even 2 ohms can be coped
with, and in this case 240 watts con-
tinuous is supplied. This means there
are large currents flowing, so the
loudspeaker leads must be able to
carry them.

An ideal place to situate the power
amps is under, or very close to, the
loudspeakers, connected by the shor-
test possible lengths of heavy (at least
15 amp, preferably 30 amp) cable, or
any of the super quality audio cables if
you already have some. Remember to
ensure that all connections are very
tight and secure, and you'll be in for the
listening experience of a lifetime!

B R&EW

Accurate Digital Multimeters at

Exceptional Price

28 RANGES, EACH WITH FULL OVERLOAD

PROTECTION

SPECIFICATION MODELS
6010 & 7030

10 amp AC/DC

Battery: Single 9V dryceil. Life: 200 hrs
Dimensions: 170 x 89 x 38mm.
Weight: 400g inc. battery.
Mode Select: Push Button.

AC DC Current: 200uA to 10A
AC Voltage: 200mV to 750V
DC Voltage: 200mV to 1000V
Resistance: 20052 to 2M{2
Input Impedance: 10M£2
Disptay: 3% Digit 13mm LCD
O/icad Protection: All ranges

-
-
-
-
-
-
-
.
-
-
-
-

OTHER FEATURES: Auto potarity,
auto zero, battery low indicator, ABS
plastic case with tilt stand, battery and
test leads included, optional carrying
case.

6010
5% AcCuracY
£29.95

NEW ANALOGUE METER WITH CONTINUITY
BUZZER AND BATTERY SCALE

NEW HM 102 BZ
SPECIFICATION

N =" DC Voltage: 0-25, 1, 2.5, 10, 25, 100, 250, 1000
volts 20,000 ohms/volt.
AC Voltage: 0-10, 25, 100, 250, 1000 voits
10,000 ohms/volt.
Decibels: -20 to +22dB
DC Current: 0-50, 500uA, 0-5, 50, 500mA
Ohmmeter: 0-6 Megohms in 4 ranges.
30 ohms Centre Scale
* Power Supply: One 1.5V size 'A’ battery lincl)
* Size & Weight: 135 x 91 x 39mm, 280gr.

HM 101 POCKET SIZE MULTIMETER
SPECIFICATION

DC & AC Voltage: 0-10, 50, 250, 1000 votts,

2000 ohms/voits

-10 to +22dB

0-100mA

0-1 Megohm in 2 ranges,

60 ohms Centre Scale

One 1.5V size ‘A’ battery {incl)

90 x 60 x 29mm, 92gr. inc! battery
battery

Price £5.50

Decibels:
DC Current:
Ohmmeter:

Power Supply:
Size & Weight:

Add 15% to your order for VAT. P&P is free of charge. Quantity discount for trade on application.
ARMON ELECTRONICS LTD.

Cottrell House. 53-63 Wembley Hili Road. Wembley., Middiesex HA9 8BH, England

Telephone 01-9024321 (3 1nes)
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- XTAL'S

MANUFACTURER IN AND
EXPORT OF PIEZO-ELECTRIC
CRYSTALS

We have a two
working dayservice '
smallorders accepted =

Model DF is a revolutionary Radio Direction Finder which immediately
indicates the direction of an incoming radio signal while it is being
received on your existing NBFM communications receiver.

Any narrow band FM receiver or transceiver in the range 20 to 200

MHz is suitable and provided the signal is received as NBFM, even AM
and SSB signals will give a reading.

~TRCE 2
LN IN €A AN L E RN O S FEATURES * Easy to use and install
P [ A ST . =l _ . .

DL

BOERENKRIJGLAAN 40 3180 WESTERLO

TEL. (0)14-54.78.63 TLX. 72470 XTAL
BELGIUM

MASTER ELECTRONICS

You will do the following:

Build a modern oscilloscope
Recognise and handle current
electronic components

Read, draw and understand
circuit diagrams

Carry out 40 experiments on
basic electronic circuits used in
modern equipment

Build and use digital electronic
circuits and current solid state
‘chips’

Learn how to test and service every type of electronic device
used in industry and commerce today. Servicing of Radio, T.V.,

* Works with any existing
narrow-band FM receiver or
transceiver without modification.
The only connections required
are to the external speaker and

f antenna jacks.

* Gives a clear directional

b readout on a circular array of

* Only a single coaxial cable
needed between display unit and
antenna combiner.

* Broadband from 20 to 200
MHz, operating frequency
determined by the chosen
antennas and receiver

* Magmount option for combiner

sixteen bright green LEDs. unit.

APPLICATIONS in which Mode! DF is already being used successfully
include: finding PMR transceivers with stuck microphones, locating
pirate transmitters, tracking mobile transmitters of various kinds,
location of anti-social CB or amateur radio users (see review in ‘‘Citizens
Band”’, January, 1983}, retrieving stolen transceivers. Existing

customers include both professionals and hobbyists.

*

—

—
COMBINER UNIT
SYSTEM DETAILS

MAIN UNIT

A complete system comprises display unit and antenna combiner plus
four antennas mounted at the corners of a square spaced apart by 0.05
to 0.3 wavelengths.

For fixed station use, four dipoles are suitable while four magnetically
mounted quarter wave whips are ideal for mobile use. Depending on
the choice of antenna, the system will operate from 20 to 200 MHz.

Suitable magmount quarter wave whips are available from Datong for

VHF use.

* Basic System {model DF display
unit with Modet DFA1 combiner)
£149.00 + VAT (£171.35)

* DF System as above, but with
mobile version of combiner,
Model DFA2 (as DFA1 but fitted
with magmount and 4 metre
coaxial downlead terminated with
PL259 plug!

£159.00 + VAT (£182.85)

Complete Mobile DF System
(Model DF display unit, Model
DFAZ2 combiner, and four Model
MA1 quarter wavelength
magmount antennas cut for 145
MHz}.

£214.00 - VAT (£246.10)

* Antennas not included.

Hi-Fi and microprocessor/computer equipment.

NewdJob? New Career?New Hobby ?
Get intoElectronics Now!

@\ Plevsesend your rochura without any obiigaton to |

% . Please send your brochure without any obligation t
&

PRI IRT TN

% - 2
OTHER PRODUCTS
Datong specialise in designing and manufacturing unique proaucts four the

amateur radio, CB and radio communications markets Other products include

a range of highly selective audio filters for receiver imprevement. active
receiving antennas a Morse Code training aid. speech processing systems for
transmitters. low cost selective call systems, a morse code '‘typewrter . a
broadband r f preamplifier, a synthesised converter for receiving O to 30 MHz
on a two metre SSB receiver
Qur products are not necessarity the cheapest but in terms of performance at
h: h

o NAME ¢ ou - ocsa - 30006 & Goomf @emmes: BTE T - I .
S ADDRESS .. ... ... ... .. Our catalogue or specific data sheets
RO e . .. - A AR B 36 36 b L iemnd e are available free on request. We deal
BLOCK CAPS PLEASE both direct and through selected

POST NOW TO:

| am nterested
COURSE IN ELECTRONICS
as described above
RAOIO AMATEUR LICENCE I

amateur radio dealers.
I Write to dept. REW
DATONG ELECTRONICS LTD.
Spence Mills, Mill Lane,
- Bramley, Leeds LS13 3HE
-I INT Telephone: 0532 552461

|  British National
| Radio& Electranics Schoal
Reading Berks. RG1 1BR

REWG6/817
—— e

MICROPROCESSORS
LOGIC COURSE
OTHER SUBJECTS

JUNE 1983 71



The CA3080 Operational Transconductance Amplifier (OTA) can be
used in a host of voltage or current controlled applications.

Ray Marston explains how.

The CA3080, is a special type of operational amplifier,
capable of being controlled by an external current. Fig. 1a
shows the basic symbol and formulae for a conventional op-
amp, which is essentially a voltage-amplifying device. It has
differential inputterminals and produces an output voltage of
A(e1 — e2), where A is the open-loop voltage gain of the op-
amp (typically 100,000), and e1 and e2 are the signal voltages
at the non-inverting and inverting input terminals respec-
tively. The open-loop voltage gain of the op-amp is fixed, and
it also has a high input impedance and low output
impedance.

Figure 1b shows the basic symbol and formulae of the
CA3080 OTA, which is essentially a voltage-to-current
amplifier. Like a conventional op-amp, it has differential-
voltage input terminals but, as indicated by the constant-
current symbol at its output, these input voltages produce an
output in the form of a high-impedance current with a value
of gm(e1 — e2), where gmis the transconductance or ‘voltage-
to-current gain’ of the device. In practice, the gmvalue can be
controlled by, and is directly proportional to, the value of an
external bias current fed into an Inias terminal. In the CA3080,
this current can be varied from 100nA to 1mA, giving a
10,000:1 gain-control range.

An OTA is a very versatite device. It can be made to act like
aconventional voltage-amplifying op-amp by simply wiring a
suitable load resistance to its output terminal — its output
current is converted to a proportional voltage. The total
current consumption of the CA3080 OTA is double the value
of Ibias, which may be as low as 100 nA, enabling the device to
be used in true micro-power applications. The magnitude of
Ivias can easily be controlled by an external voltage and a
series resistor, enabling the OTA to be used as a voltage-

+ve

22 QOm——maad —
OP—-AMP V out
Ao {e1 —e2)
el Ome—od +

Ibias

22 Qmem—of

| out
=0m {e1 —e2)
220 X Ipjas (21 —e2)

e1oﬁ

(b)

Figure 1. A conventional op-amp (a) is a fixed-gain voltage-
amplifying device. An-OTA (b) is a variable-gain voltage-to-
current ampilifier.

controlled amplifier (VCA), oscillator (VCO) or filter (VCF).
Fig. 2a shows the connections of the 8-pin dil 'E’ version and
Fig. 2b shows its internal circuit.

CA3080 Basics

The CA3080 is a fairly straightforward device, made of
nothing more than one differential amplifier and four current
mirrors. Each of these comprise a 3-terminal circuit that,
when provided with an external bias current into its input
terminals, produces an in-phase current of identical value at
its output terminals. When a current mirror (CM) source and
CM sink are connected as shown in Fig. 3 and powered from
split supply rails, they generate a differential (Isource - Isink)
current in any external load that is connected to the OV rail.

Figure 4 shows how the differential amplifier and four
current mirrors are interconnected in the CA3080 to make a
practical OTA. Bias current Ibias controls the emitter current,
and thus the gm, of the Q1-Q2 differential amplifier viaCM‘C’.
The collector currents of Q1 and Q2 are mirrored by CMA

(b)
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Figure 2. Connections (a) of the 8-pin dil ‘E’ version of the

CA3080, and (b) its internal circuit.
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+ve k
+
Ibias O—A% B
N —4—
Isouvce‘ R LOAD
AN }ov
Lsink ‘
lout +
= lsource — 'sink —_—
Ibias Qmmm——Tl B2 Figure 3. When two
T_ current mirrors are

wired as shown, they

O generate a differential
current in an external
load.

and CMB and fed into the bias and sink terminals
(respectively) of CMD, so that the externally available output
current of the circuit is equal to I — la.

If you refer back to Fig. 2b, which shows theinternal circuit
of the CA3080, you should be able to work out the functions
of the individual elements with little difficulty. Q1 and Q2
form the differential amplifier, with D1-Q3 making up CMC of
Fig. 4, and CMD comprises D6-Q10-Q11. Current mirrors
CMA (Q4-Q5-Q6-D2-D3) and CMB (Q7-Q8-Q9-D4-D5) are
slightly more complex, using Darlington pairs of transistors,
plus speed-up diodes, to improve their performances.

The slew rate (and bandwidth) of the IC depend on the
value of Iniasand any external loading capacitor connectedto
pin 6. The slew rate value, in volts/us, equals lvias/CL, where
CL is the loading capacitance value in pF, and the lviasvalue is
in uA. With no external loading capacitance connected, the
maximum slew rate of the CA3080 is about 50V/us.

Basic Circuits

The CA3080 is a very easy IC to use. Its pin-5 Inasterminal is
internally connected to the pin-4 negative supply rail via a
base-emitter junction, so the biased voltage of the terminal is
about 600mV above the pin-4 voltage. loas can thus be
obtained by simply connecting pin-5 to either the common
rail or the positive supply rail via a current-limiting resistor of
suitable value.

Figure 6 shows a simple but instructive way of using the
CA3080 as a linear amplifier with a voltage gain of about
40dB. The circuit acts as a direct-coupled differential
amplifier. It operates from split 9-volt supplies, so 17V4 is
generated across bias resistor R1, which thus feeds roughly
500 uA into pin-5 and causes each IC to consume another
1 mA from its supply rails.

At a bias current of 500 uA the gm of the CA3080 is
approximately 10 mmho. The output of the Fig. 6 circuit is
loaded by a 10k resistor (R2), and thus gives an overall
voltage gain of 10 mmho x 10k = 100, or 40dB. The peak
current that can flowintothis 10k load is 500 uA (=Ibias), so the
peak available output voltage is +5V. The output is also

Some Finer Points

All of the major operating parameters
of the CAS3080 are adjustable and
depend on the value of lbas. The
maximum (short circuit) output cur-
rent, for example, is equal to Ibas and
the total operating current is double T
the Ivias value. The input bias currents

drawn by pins 2 and 3, when the IC is

operating in the linear mode, each
NON—INVC

QO +ve

‘ Ib=1g

QF—O IW‘
=lg—1a

1 Q2

roughly equal lbas/200, the precise
values depending on the current gains
of Q1 and Q2 within the chip.

The transconductance (gm) and the
input and output resistance (impe-
dance) values also vary with the Ibas
value. Fig. § shows typical parameter
values when the IC is driven from split

INPUT

Ibias O———% c

O —ve

15 volt supplies at an ambient temper-
ature of +25°C. Thus, at a bias current

Figure 4. The CA3080 comprises one differential amplifier and four current mirrors.

>

of 10uA, gmis typically 200 umho, and T - : T T T

input and output resistances are 800k 105 SUPRLY VOLTS = =15 1000m | ——SYRALY VOLTS = 215V 05 2

and 700M respectively; at 1 mA bias, @ \ 5]

the values change to 20 mmho, 15k and 108 a § 100M 0% B

7M respectively. _ / N N 8
The available output voitage swing of 2 103 = g wm Ny g

the IC depends on the values of lhasand H / = g

an external load resistor connected to § 02 ~ § M0 o

the output (pin 6) of the device. If the / g =

load impedance is infinite, the output io ~ 2 100k E

can swing to within 1V5 of the positive / = 3

supply rail and to within OV5 of the 1 10k

negative rail. If the impedance is not oh 1 70 700 7000 01 1 0 00 1000

infinite, the peak Output VOItage SW|ng {a) AMPLIFIER BIAS CURRENT, uA {b) AMPLIFIER BIAS CURRENT, pA

is limited 10 Ibias x RL. Thus, at 10 uA

bias with a 100k load, the available Figure 5. The transconductance (a) and the input and output resistances (b) of the

output voltage swing is = 1V, CA3080 vary with the bias current value.
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Figure 6. Differential amplifier with 40dB voltage gain.

-O +9v

c1
470n
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o

Figure 7. 20dB micro-power inverting amplifier.

loaded by 180 pF capacitor C1, giving the circuit a slew-rate
limit of 500uA/180pF = 2.8V/us. The output impedance of
each circuit equals the R2 value (10k).

Note in this circuit that the IC is used in the open-loop
mode, and that if the siew rate of the chip is not externally
limited via C1 the IC will operate at its maximum bandwidth
and slew rate. Under this condition the CA3080 may be
excessively noisy, and pick up radiated EMF signals.

In the Fig. 6 circuit, the differential inputs are applied via
series resistors R3 and R4, which simply help equalise the
source impedance of the two signals and thus maintain the
DC balance of the IC.

The voltage gain of the circuit depends on the value of lpias,
which in turn depends on the value of the supply rail voitage.
The voltage gain of the CA3080 can be made almost
independent of the lvias and supply voltage values by using
conventional op-amp techniques, as shown by the 20dB AC-
coupled inverter circuit of Fig. 7, which consumes a mere 150
uA from its split 9-volt supply rails.

Figure 7 is wired like a conventional op-amp inverting
amplifier, with its voltage gain (Av) determined primarily by
the R2/R3 ratio (= 10, or 20dB). This gain equation is,
however, only valid when the value of an external load

QO +9v

Figure 8. Variable-gain (x5 to x100) AC amplifier.
74

resistor, Ri, is infinite, since the output impedance of this
design is equal to R2/Av, or 10k, and any external load causes
this impedance to give a potential divider action that reduces
the output of the circuit.

in Fig. 7, the main function of Ibasis to determine the total
operating current of the circuit and/or the maximum
available output voltage swing. With the component values
shown, lIbias has a value of 50uA, causing the circuit to
consume a total of only 150 uA. When R is infinite, the output
is loaded only by R2, which has a value of 100k, so the
maximum available output voltage is + 5V. If RL has a value of
10k, on the other hand, the maximum output voltage limits at
+ 0V5. This circuit can thus be designed to give any desired
values of voltage gain and peak output voltage. Note that,
since the IC is used in the closed loop mode, external slew
rate limiting is not required.

If the CA3080 is to be used as a high-gain DC amplifier, or
as a wide-range variable-gain amplifier, input bias levels
must be balanced to ensure that the output correctly tracks
theinput signals at all prevailing Ioiasvalues. Fig. 8 shows how
suitable bias can be applied to an inverting AC amplifier in
which the voltage gain is variable from roughly x5 to x100 via
RV2, and the offset balance is pre-set via RV1. The circuit is
set up by adjusting RV2 to its minimum (maximum gain)
value and then trimming RV1 to give zero DC output with no
AC input signal applied.

Ry 100k (REJECTION)

MODULATION
VOLTAGE
INPUT

O +9v

Q -9v

Figure 9. Ring modulator or 4-quadrant multiplier.

Voltage-Controlled Gain

In practice, the most important uses of the CA3080 arein true
micropower amplifier and oscillator applications, and in
applications in which important parameters are controlled by
an external voltage. in the latter category, one important
application is as a voltage-controlled amplifier (VCA) or
amplitude modulator, in which a ‘carrier’ signal is fed to the
input of the amplifier, and its output amplitude is controlled
or modulated by anothersignal fedtothe lvasterminal. Fig. 9
shiows a practical circuit for a ring-modulator or4-quadrant
multiplier. in which the output signal polarity depends on the
polarities of both the input signal and the modulation voltage.
Operation of the circuit is such that, when the modulator
input is tied to the zero volts rail, the inverted signal currents
feeding into R5 from the output of the OTA are exactly
balanced by non-inverted signal currents flowing into R5
from the input signal via Ry, so that zero output is generated
across R5. If the modulation input goes +ve, the output of the
OTA exceeds the current of the Ry network, and an inverted
gain-controlled output is obtained. If the modulation input is
— ve, onthe other hand, the output current of Ry exceeds that
of the OTA, and a non-inverted gain-controlled output is
obtained. Thus, both the phase and amplitude of the output

RADIO & ELECTRONICS WORLD
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Figure 10. Fast inverting voltage comparator.

signal of this 4-quadrant multiplier circuit are controlled by
the modulation signal. The circuit can be used as a ring
modulator, by feeding independent AC signals to the two
inputs, or as a frequency doubler by feeding sine wave
signals to the two inputs.

Note that, with the Rx and Ry values shown, the circuit gives
avoltage gain of x0.5 when the modulation terminal is tied to
the +ve or -ve supply rail; the gain doubles if the values of Rx
and Ry are halved. Also note that in practice a voltage
follower buffer stage must be interposed between the output
terminal and the outside world.

Comparator Circuits

The CA3080 can easily be used as a programmable or micro-
power voltage comparator. Figure 10 shows the basic circuit
of a fast, programmable, inverting comparator, in which a
reference voltage is applied to the non-inverting input
terminal and the testinputis applied to the inverting terminal.
The circuit action is such that the output is driven high when
the test input is below Vrer, and is driven low when test is
above Ve (the circuit can be made to give a non-inverting
comparator action by transposing the input connections of
the IC).

With the component values shown, the ivias current of the
Fig. 10 circuit is several hundred uA, and under this condition
the CA3080 has aslew rate ofabout20V/uS and thus actsasa
‘fast’ comparator. When the test and Vrervoltages are aimost
identical, the IC acts as a linear amplifier with a voltage gain
of gm x R2 (about 200 in this case). When the two input
voltages are significantly different, the output voltage limits
at values determined by the lviasand R2 values; in Fig 10, the
output limits at roughly £7V when R2 has a value of 10k, orat
+700 mV when R2 has a value of 1k.

Figure 11 shows how the above circuit can be modified so
that it acts as an ultra-sensitive micro-power comparator

Figure 11. Non-inverting micro-power voltage comparator.

but gives an output voltage that swings fully betweenthe two
supply rails and can supply drive currents of several mA.
Here, the CA3080 is biased at about 18 uA viaR1, but has its
output fed to the near-infinite input impedance of a CMOS
inverter stage made from one section of a4007. The CA3080-
plus-4007 combination gives the circuit an overall voltage
gain of about 130dB, so input voltage shifts of only a few
micro-volts are sufficient to switch the output from one
supply rail to the other.

Schmitt Trigger Circuits

The simple voltage comparator circuit of Fig. 10 can be made
to act as a programmable Schmitt trigger by connecting the
non-inverting ‘reference’ terminal directly to the output of the
CA3080, as shown in Fig. 12. In this case, when the output is
high, a positive ‘reference’ value of lvias x R2 is generated;
when Vin exceeds this value, the output regeneratively
switches low and generates a negative reference voltage of
lbas X R2; when Vin falls below this value, the output
regeneratively switches high again and once more generates
a positive reference voltage of lbas x R2. Thus, the trigger
thresholds (and alsothe peak output voltages) of this Schmitt
circuit can be precisely controlled or programmed via either
Ipias Or R2.

Astable Circuits

The Schmitt trigger application can be modified as an astable
multivibrator or square-wave generator circuit by simply
connecting its output back to the non-inverting input
terminal via an R-C time-constant network. With the addition
of a few other components, an output waveform with variable
mark/space ratio can be produced, as shown in Fig. 13. Here
C1 alternately charges via D1-R3 and the left half of RV1, and
discharges via D2-R3 and the right half of RV1, to give an M-S
ratio that is fully variable from 10:1 to 1:10 via RV1.

which typically consumes a quiescent current of only 50 uA B R&EW
D1 +9V (MAX)
RV1
100k 4
M/S RATIO 1R’ao
7 i 5 . . s 1 A \: — 49V
ICA308! ——O out !
8 - —9v
4
R1
R2 In0 100k
7
v R2
100k
=9V {MAX)
[
Figure 12. Programmable Schmitt trigger. Figure 13. Variable mark-space ratio astable.
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SHORT WAVE
NEWS FOR DX E
LISTENERS Frank A. Baldwin \l‘!

All times in GMT, bold figures indicate the frequency in kHz.

In last month's rendition, we
dealt with areview of some of the
easier-to-receive Latin Ameri-
can stations operating on the 60
metre band (4750 to 5060). The
present instalment continues this
review, commencing with some
of the Brazilian transmitters
regularly logged here in the UK.
Some of our beginner SWL
readers may care to visit the
frequencies designated from
around 2200 onwards.

Adjust the dial to 4835 where
may be found signals from Radio
Nacional in Boa Vista operating
from 0900 to 0400 and identify-
ing as "Radio Difusora Roraima”,
it has a power of 10kW. Then
there is Radio Jornal do Brasil in
Rio de Janeiro on 4875 from
0900 through to 0530 with a
10kW transmitter; Radio Clube
do Para, Belem on 4885 to the
schedule 0800 to 0300 at 10kW;
Radio Bare in Manuas on 4895
working away from 0800 (Sun-

day from 0900) to 0400 with a
5kW signal and identifying as
“Radio Super Bare’.

Turn your attention now to
that part of your receiver dial
indicating the frequency 4905
where you may log Radio Re-
logio in Rio de Janeiro on the air
to the to the schedule 0800 to
0300. You cannot mistake this
one for the reason that it broad-
casts time-signals which overiay
current programmes, the sec-
ond pulses being quite distinc-
tive. The power is SkW.

The nearby channel of 4915
will almost certainly provide sig-
nals from Radio Anhanguera in
Goiania if conditions areright. It
operates from 0900 (Sundays
from 1000) to 0400 and has a
power of 10kW; or there is Radio
Dragao do Mar in Fortaleza
which can be located on 4925
where it is scheduled from 0800
to 0900 and from 2130 to 0300
with a 5kW transmitter although

there is a difficulty here with the
co-channel Brazilian Radio Dif-
usora Taubate, Taubate operat-
ing from 0830 to 0300 with a
power of 1kW. Both stations are
often reported so it will be
apparent that the station identi-
fication must be ctearly heard
before an entry is made into the
logbook.

ON 5025 operates the often
reported Radio Borborema in
Campina Grande, scheduled
from 0800 to 0430, it identifies as
“A Princesa do Sul” and has a
power of 1TkW whilst on 5035 we
have Radio Aparecida with a
2.5kW signal operating from
0900 to 0300

The last Brazilian at this high
end of the band is Radio Clube
do Parain Belem which is on the
air from 0700 to 0300 with a
power of 10kW.

Turning our attention now to
some of the Colombians on the
60 metre band, we commence

with Radio Guatapuri in Valle-
dupar which may be tuned at
that point of the dial marked
4815. identifying as “Radio
Favorita”, it has a power of 10kW
and is scheduled on the air
around-the-clock.

Neiva in Colombia may be
heard on 4855 where it is sched-
uled from 1100 to 0530 although
it has been reported as closing at
0400 on occasions. The power is
TkW.

Then there is a particular
favourite of mine in the form of
Radio Super in Medellin on 4875
which is often logged in the early
mornings whilst | drink a cup of
welcome tea! It is scheduled
around-the-clock and has a
power of 2kW — the station, not
the tea!

To wind up the Colombian
scene on this band there now
remains Radio Caracol in Neiva
on 4945 on a 24-hour basis at
2.5kW; Radio Santa Fe in Bogata

Compiled by
Keith Hamer & Garry Smith

Enhanced tropospheric reception con-
ditions returned yet again during Feb-
ruary — in fact on two occasions
around the middle of the month. There
hasn't been such an abundance of
openings since the early 70's so per-
haps we're making up for lost time.
Other reception during the month
was due mainly to Meteor Shower (MS)
activity although an aurora was noted
on the 4th with the characteristic
rumbling and sleigh-bell sounds pre-
sent on the various Band | channels.
Czechoslovakia (CST) and Austria
(ORF) were the most commonly identi-
fied television services received
throughout the month via MS. The
distinctive “RS-KH" test card (see
R&EW, April 1983) from CST was seen
on the 4th, 7th, 8th, 9th, 10th, 11th,
15th, 16th, 21st, 22nd, 24th and 28th on

channel R1. The Austrian “ORF FS 1"
PM5544 was seen on most days to-
gether with occasional glimpses of the
Telefunken TO5 monoscopic test card.
The Swedish “TV 1 SVERIGE” PM5544
was noted on channel E3 on the 2nd,
6th, 17th, 23rd and 28th while the
Norwegian PM5544 was seen on the
6th, 20th and 21st. Other countries
noted via MS included Spain(RTVE),
Russia(TSS) and Potand(TVP) which
were all identified during test trans-
missions or news programmes. A late-
evening tropospheric lift on the 15th
provided West German reception
throughout Band 11l and UHF with the
East German first network appearing
near closedown at 2157GMT on chan-
nel E6 withthe “ak” news symbol, clock
caption and programme schedule for
the following day. Similar conditions
on the 18th and 19th produced Dutch.
Belgian, French and a few West Ger-
man stations. The signal strengths
were high and good enough to sustain
snow-free colour pictures of entertain-
ment quality for several hours on both
days.

Notes For Beginners

By the time this column is read, the
1983 Sporadic-E season should be
underway permitting the reception of

television signals from as far away as
Russia, Jordan, Spain and lceland.
Reception occurs on several channels
throughout Band | between 48MHz and
70MHz. To receive these signals a VHF
tuner is required in place of the UHF
type normally fitted to British sets.
Varicap tuners are the best and can be
obtained relatively cheaply from Sendz
Components or Manor Supplies. The
ELC 1042 type covers only Bands | and
Itl whereas the ELC 2000and ELC 2060
versions are multi-band with the added
bonus of UHF and an extended Band |
coverage up to approximately 90MHz
for “out of band” Eastern European
channels. Existing powering arrange-
ments may be used, that is, a stabilised
30V supply for the tuning potentio-
meters and a 12V supply for the tuner
itself. It should be noted that a band
switch will be necessary and great care
is essential with regards to isolation. A
large-screen receiver is likely to have a
live chassis irrespective of mains polar-
ity. A small-screen mains/battery por-
table is likely to have an isolated
chassis but the service manual should
be consulted if there are any doubts.
There are various receivers on the
market which already have facilities for
Bands | and Ill. The channels are
normally marked 2-4 (Band |) and 5-12
(Band Ill). The Plustron TVR 5D is one
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on 4965 with the same schedule
and power and finally Radio
Cinco in Villavicencio on 5040
also with a 24-hour schedule but
with a power of 3kW.

To compiete the review of the
so-called ‘easy’ stations operat-
ing from Latin America there
now remains another old fav-
ourite of mine — La Voz Evan-
gelica in Tegucigalpa, Honduras
which may be logged on 4820

Around The Dial

where it is scheduled from 1030
to 0300 and from 0500 to 0600 in
Spanish and from 0300 to 0500
in English. These latter pro-
grammes are religious in con-
tent but do make the station
identification a relatively easy
matter for the beginner making a
start at the LA game.

Next month some of the not-
so-easy stations will be re-
viewed.

United Arab Emirates

Dubai on 21655 at 1213, OM and
YL in an Arabic dramatic pro-
duction — even complete with
the cries of a baby — in an
External Service presentation.
Dubai is on this frequency from
0700 through to 1715.

Egypt

Cairo on 9475 at 2023, YL with
songs together with some typi-
cal Arabic music during the
Domestic Service schedule which
is on this channel from 1800 to
2345,

Cairo on 11665 at 2028, local-
style songs and music in the
“Voice of the Arabs” Service to
the Middle East, North and Cen-
tral Africa, South Asia and
Europe from 1900 to 0030 on this
frequency. Trumpet fanfare at
2030 followed by OM with station
identification and a newscast in
Arabic.

Canada

Montreal on 6045 at 0644, OM
with the French programme for
Africa, the Middle East and
Europe, scheduled from 0630 to
0645.

Netherlands Antilles

Bonaire on 9175 at 0623, YL with
announcements atthe end of the
English programme for the
North American West Coast,
listed on this channel from 0530
to 0625.

Czechoslavakia

Prague on 7345 at 2018, OM and
YL with an English programme
for Europe, timed from 2000 to
2030. It was all about the local
music and folk songs, complete
with several samples.

Prague on 6055 at 0623, OM
presenting the news and com-
ment featureinthe French trans-
mission to Europe, scheduted
from 0600 to 0630.

Iraq

Baghdad on a measured 3367 at
2044, OM with a talk in the
Persian transmission to Iran
which is aired on this frequency
from 1600 to 1900 and from 2000
to 2300.

Nigeria

Lagos on 7255 at 0628, OM's
with a chorus of African chants,
drums, OM and YL with an-
nouncements in the French pro-
gramme for West Africa, on this
channel from 0600 to 0700. QRM
from the overlaying Radio Sofia.

Poland
Warsaw on 6135 at 1447, YL with
atalk in the Danish transmission
for Europe, scheduled from 1430
to 1500.

Warsaw on 6095 at 0636, OM
with a talk in Polish in a pro-
gramme for Poles abroad — |
nearly wrote Poles apart — this
session being timed from 0600
to 0700.

Warsaw on 7270 at 0640, OM
with listeners’ letters and replies
during an English programmeto
Europe, scheduled from 0630 to
0700.

East Germany

Radio Berlin international on
6080 at 2140, OM with a news-
cast in English during a pro-
gramme in that language timed
from 2130 to 2215 on this chan-
nel.

Spain

Madrid on 21595 at 0647, some
of the colourful and distinctive
music of Spain during a trans-
mission intended for Spaniards
in Australia, the Near and Middle
East, scheduled from 0600 to
0930 (not Sunday).

Madrid on 11760 at 2042, OM
with a newscast of both local
and world events during the
English service to Europe, timed
from 2000 to 2100.

Switzerland

Berne on 6165 at 0643, a YL
yodelling some yodels — made
my throat ache — during the
German. French and italian pro-
gramme for Africa and Europe,
teatured on this channel from
0600 to 0645.

Berne on 3985 at 0652, Swiss
music in typical style during a
music programme for Europe,
scheduled from 0645 to 0700.

Libva

Tripoli on 6185 at 0651, YL with a
song, some local-style music,
YL announcer in the Domestic
Service which operates at this
point on the dial from 0500
through to 2330.

Kuwait

Radio Kuwait on 11990 at 1140,
OM with songs in Arabic to-
gether with the music in a pro-
gramme of the Domestic/Exter-
nal Service, onthischannel from
0400 to 1505.

example and this particular set will
resolve the UK and Western European
sounds systems.

For initial experiments with Spora-
dic-E propagation the aerial used for
DX can be a fairly simple affair.especi-
ally as the signals can attain very high
strengths. A simple dipole with each
rod 50 inches in length will suffice and
should be mounted horizontally and
externally where possible. The en-
thusiast can then progress to the
luxury of a more ambitious aerial
system such as a rotatable 3 or 4-
element beam for weak-signal work.
The use of a pre-amplifier is tempting
but should be avoided, especially at
Band | fregencies, since it can overload

Figure 1: West German FuBK test card

carrying a stereo TV sound test transmission.

in the presence of strong signals. A
bandpass filter may be necessary to
avoid interference from CB. To ensure
that the DX system is functioning the
receiver can betunedthroughout Band
I to check that signals are arriving
satisfactorily from local and semi-local
BBC-1 transmitters. Reception will be
displayed as a pattern of white lines
because the 405-line system uses pos-
itive vision modulation rather than the
negative modulation system used by
the UK 625-line services and Conti-
nental VHF and UHF networks.
During the Sporadic-E season
(which lasts from early May until mid-
September) a check for reception
throughout Band | should be made as
often as possible during the day be-
cause signais can comeand go within a
matter of minutes. Sometimes a Spor-
adic-E opening will last the whole day,
occasionally from about 0600 until
2400, or even later. It should be noted
that there may be severat days during
the season when signals are totally
absent. Full details about getting star-
ted with DX-TV were given in the
September 1982 edition of R&EW.

Service Information

Sweden: Severiges Radio have intro-
duced a new transmitter on channel

JUNE 1983

RELAIS TF1

BERL IN

Figure 2. (SLIDE) Test pattern radiated by
the French TV first network (TF 1) relay
station operating in West Berlin. Photo by
courtesy of Juergen Klassen, West Ger-
many.

E41 at Finnveden with an ERP of
1000kW for their first network. The
transmitter was previously operating
on E4 with an ERP of 3kW.

East Germany: Links via Poland and
the Gorizont sateilite are providing
Russian army personnel stationed in
certain parts of the DDR with television
programmes from the USSR. The East
German authorities are rapidly extend-
ing the TSS-1 petwork on UHF chan-
nels as well as E12 and E4. The latter
channel is causing some concern in
West Germany as TSS transmissions

Reception Reports
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Sweden
Stockholm on 6065 at 0655, OM
with a talk during the Swedish
transmission to Africa and
Europe, this being a relay of the
Domestic 1st Programme, on
this channe! from 0430 to 0830.
Stockholm on 9615 at 1208,
OM presenting a newscastinthe
German programme for Europe,
timed here from 1200 to 1230.

Norway

Oslo on 6015 at 0658, OM with
station identification as “This is
Radio Norway International” in
both English and Norwegian,
interval signal then a newscast
in the Norwegian programme to
Africa, the Middle East, Europe
and South America, scheduled
from 0700 to 0745.

South Yemen

Aden on 6005 at 1952, OM with
songs in Arabic with local or-
chestral backing in the Domes-
tic Service which is scheduled
on this frequency from 0300 to
0630 (Friday from 0630 to 1100)
and from 1100 to 2200. Logged
often of late.

Benin

Cotonou on 4870 at 0610, YL
with a newscast in vernacular in
the Home Service which is on
this channel from 0400 (Satur-
day from 0550) to 0800 and from
1300 (Saturday from 1100)
through to 2400. The power is
30kW.

South Africa
RSA Johannesburg on 25790 at
1204, OM with a newscast in the
French programme to Central
Africa and Europe, timed from
1200 to 1300.

Turkey

Ankara on 15220-at 1210, OM
with a song complete with local
orchestral backing in the trans-
mission for Turks abroad. The
“Voice of Turkey” is on this
channel with this programme
from 0700 through to 1700.

Mauritania

Nouakchott on 4845 at 0607, OM
with quotations from the Holy
Quran. The schedule is from
0600 (Sunday from 0800) to 0900
and from 1758 (Saturday and
Sunday from 1700) to 2400. The
power is 100kW.

China

Radio Peking on 7780 at 2010,
OM with a talk during the Portu-
guese presentation to Africaand
Europe, scheduled from 2000 to
2100.

Radio Peking on 7800 at 2006,
European-style music in the
French programme for Africa
and Europe, timed from 1930 to
2030.

Radio Peking on 11600 at
1425, YL with a talk all about
Chinese history during an Eng-
lish programme for South East
Asia being presented on this
channel from 1400 to 1500.

South Korea

Seoul on 7550 at 2100, OM with
station identification in Russian
as “Govorit Seoul” (Here is
Seoul) and the following Russian
programme for the USSR. The
inevitable jammer arrived a min-
ute later, identifying in morse as
uB.

Romania

Bucharest on 17850 at 1153, YL
with a song during the French
programme for Africa and Euro-
pe, scheduled from 1130to 1200.
YL with station identification,
interval signal and carrier off at
1155,

Sri Lanka

Colombo on 4902 at 2120, the
chanting of monks on a full-
moon day. This is the Home
Service 1whichirregularly oper-
ates on this frequency from 0000
to 0300 and from 1000 to 1745 in
Sinhala. On full-moon days the
schedule is extended from 1000
through to 2400. The power is
10kW.

Now Hear This

Iran
Tehran on 3779 at 2040, YL with
atalk in Persian in the Domestic
1st Programme which closes at
2130 but can be heard from
around 1930 onward at my QTH.
Tehranon 15260at 1135, OM’s
with a rousing marching chorus
in Persian then OM with an-
nouncements, exhortations and
the rest. All in the Domestic
Service 1st Programme which is
on this channel from 0630
through to 1615.

Vatican

Vatican City on 6190 at 2039, OM
and YL with the English pro-
gramme directed to Africa from
2030 to 2045.

Seychelles

Mahe on 15405 at 1158, Euro-
pean-style light music, OM with
announcements at the end of the
Arabic programme for North
East Africa and the Middle East,
scheduled from 1100 to 1200.
Off abruptly at 1200 without the
National Anthem.

Voz de Sao Vicente, Cape Verde
on a measured 3931 at 2115,
when radiating a talk in Creole.
This one operates from 1200 to
1400 and from 1800 to 2400
Monday to Friday inclusive; Sat-
urday from 1200 through to 2400
and on Sunday from 0900
through to 2400. The power is

10kW and the languages used
are Portuguese and Creole. Not
an easy one to log owing to the
surrounding — and often cover-
ing — commercial interference.
it announces as “Voz de Sao
Vicente” and it is sometimes
heard by DXers both in the UK

and Europe. ® R&EW

are now interfering with BR-1 (Bavar-
ian Television) programmes from Och-
senkopf. The new service is known as
‘Fernsehen der Sowjet-Armee’ (FSA).
Spain: There is a new television service
operating in the Basque country called
Euskal Telebista (ETB). The studios
are based at Durango and the main
UHF transmitters are located at Dur-
angesado (channel E33), Bilbao (E35),
Vitoria (E42) and Jaizkibel (E51). The
Philips PM5544 test card is used with
the identification “ETB” in the upper
black rectangle.

Afghanistan: Until recently, PAL colour
was used with 625 lines scanning but

Figure 3. Identification caption received
from Belgian Television.

following the invasion by Russia, links
have been providedtothe Eastern-bloc
system called “Intersputnik”. A new
transmitter has been specially installed
to radiate programmes usingthe USSR
colour system, SECAM.
Denmark: There are plans to introduce
asecond network in an effortto combat
competition from planned communal
television systems. Denmark’s Radio
are also investigating the possibility of
commencing a regional television ser-
vice.
Faeroe Islands: Television broadcast-
ing is presently limited to private
stations which mainly radiate pro-
gramme material supplied by Den-
mark’'s Radio. A national network is
planned for the islands with trans-
mitters at Torshavn and Suduroy.
Bulgaria: Boigharska Televizia are cur-
rently bringing into service a number of
high-power transmitters. Details of
channel allocations are not available at
the moment.
Poland: TVP-2 are now radiating pro-
grammes from a new outlet on channel
R26 with 1000kW ERP. its location is
unknown.
Czechoslovakia: Soviet television pro-
grammes from TSS-1 are now being
relayed via three low-power trans-
mitters.

The Bratislava outlet operated by

Figure 4. The FuBK test card radiated by
Radio-Tele-Luxembourg and received on
channel E27.

CST is reported to be back in service
following a fire which caused severe
damage.

Hungary: Magyar Televizio (MTV) have
commenced a teletext service similar
to the BBC's CEEFAX system.

We are indebted to the EBU (Bel-
gium), Gosta van der Linden (Nether-
lands) and Alexander Wiese (West
Germany) for the above information.

B R&EW
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Design
ENngineers

Satellite Communications

Major expansion of our Space Division has created
nuMerous opportunities for engineers to be invoived in
some of the most technologically challenging work on
meteorological and communications satellites.

Qualified Hardware and Software Design Engineers of
various levels of experience are required for posts which
vary from Engineering Manager/Group Leader to
membership of a Design Team. Disciplines include:

Spacecraft Systems
Communications Systems
Microwave Systems and Equipment
Radar and Signal Processing
Electronic Circuit Design
Mechanical, Thermal and Dynamics Design
Power Supplies Switch-Mode

Salaries and benefits will reflect the importance we
attach to the positions and relocation assistance is
available if required.

Please write or telephone stating your qualifi-
cations, recent experience and area of interest to
Jack Burnie, Marconi Space & Defence Systems
Limited, Browns Lane, The Airport, Portsmouth,
Hants. Tel (0705) 674019 Ref: BL 34.

(All posts are open to men and women)

= A
Marconi @
=

Space & Defence Systems -

}
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With the results of the April survey beginning to emerge, it’s
interesting to note Centre Tap’s comments on readers’

correspondence in the past.

Of the many readers who wrote on the type of articles they
like in Radio Constructor, and its general policy, all praised
its wide range of subjects and many say they would like to see
an even wider field. A South Australian reader, Mr. E.M.P.
Wells, suggests we might emulate the Australian Radio and
Hobbies magazine. For British readers unfamiliar with this
magazine, | might mention that up to half its contents are
given over to articles of scientific interest. Occasionally such
subjects as astronomy are covered, but in these days of
radio-equipped sputniks perhaps the latter is not really so
remote from our hobby after all.

We would like to hear of readers’ experiences on the
efficient frequency range of transistors and also their
employment in hi-fidelity circuits. He does not like ultra-
miniaturisation (matchbox sets, etc) but readily appreciates
that other readers do. One of the chief reasons for his interest
in transistors is on account of the exorbitant cost of batteries
“down under”. Readers who do see copies of Australian
magazines are invariably horrified at the prices of all radio
gear, many items costing more than double the list price in
UK and then gaily advertised as bargains. If you are thinking
of emigrating to Australia, take as much gear as you can
carry.

He also asks about projection TV. Am afraid, OM, interest
over here has largely languished chiefly on account of cost,
and with many others | personally feel that the “eventual” TV
receiver will be in the form of a flat picture to be hung on the
wall or stood on the mantelishelf.

Reely

To get round to other correspondents. From P.M. (Gains-
borough) comes a complaint. He writes; “Recently you said
you were open to receive readers’ criticisms. Here isone, and
an important one, | think. Insist that all set designers stick to
coils of well-known and easily obtainable makes. This
business of so many turns of 32 s.w.g. enamelled on a ,in
former is bothirritating and expensive. Itis aimost impossible
nowadays to buy either the wire or a former without a lot of
trouble. In any case you have to buy far more wire than you
need and the rest of it is usually waste. Even if the gauge
happens to be right for the next winding job, the specification
is sureto call for either silk or cotton-covered. Because of this
silly practice | have already collected half-a-dozen reels
which, as far as | can foresee, are useless. In any case
the ready-made coils are cheaper than buying the
wire. Otherwise the magazine is all right but more
articles on refinements such as magic eyes, tuning
meters, remote control, noise suppression, etc, would
further improve it".

Fireside Listening

Recently | wrote of matchbox receivers, and some
interesting correspondence with readers has
ensued. An outstanding application of the idea
comes from Mr. O. G. Kerslake who
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builds miniature receivers into tiny radiograms which form a
part of 3-D stage sets which he surrounds with a gilt picture
frame for hanging on walls.

He built up the scene with dolls house furniture. The radio
located behind the picture scene really works and can be
heard clearly at the far end of the room. Theclock which tells
the correct time is the dial and movement from a small wrist
watch; the mirror forming the overmantel is one of the type
used in birdcages. The figure sitting in the scene could be a
cut-out of your wife or girl friend — failing possession of
either of these you could fall back on a pin-up personality. |

The usual plagues or model scenes are dead and of little
interest, but you canuseaworking model which might well be
based on real life or be an actual scene from your own
drawing room, complete with carpet and rug. Other working
parts might well be included by imaginative readers. For
instance, | would suggest that a “live” fire could be simulated
by a peanut bulb behind red celluloid set inside a grate. A
small piece of suspended foil would rotate automatically by
the heat, giving apparent tife and movement to the fire. The
purist might even add a little Eureka wire element so heat
comes off as well!

The great thing, of course, is to keep everything in the
correct proportion to ensure naturainess and reality.

As far as the radio side is concerned, a moving coil
headphone earpiece (or even an old m/c microphone) will
serve as the loudspeaker, and with the advent of transistors
and deaf-aid components a set which would really fitinto the
“radiogram” cabinet might well be designed. Alternatively, a
little judicious cheating is permissible with the larger
components hidden behind the breast of the fireplace oreven
at the back of the scene. There is still timeto getoneready as
a Christmas present for a special friend. A small ceiling light
could be fitted. Thus one could shave in the mirror while
listening for the time-signal and weather report.

What’s My Line

A.G. of Ewell asks, in a cheery letter: “I have often been
amused by some of the sub-headings you use. They remind
me of the sub-titles used for the small news items on the front
page of the London Evening News. You wouldn't happen to
be the same chap, would you?” The answer, | am afraid, is no,
but on A.G.'s recommendation | am considering applying for
the job when it falls vacant.

Finally R.M. of Dorking, another of the Old Timer school,
writes: "How thankful | am that | kept up my interest in the
technical side of radio. The TV programmes are so dull
(except for sport and outside broadcasts) that | should be
bored to death if I couldn’t get some fun out of constructing,
adjusting and experimenting, which is more than most
licence-holders get. As for the plays-most of them are feeble,
especially those written ‘specially for TV' — a phrase l've
learned to dread. Produced for any form of entertainment for
which an admission fee is charged, the customers would
want their money back — and if they didn’t get it they would
be justified in wrecking the theatre”.
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STANDARD FEATURES INCLUDE

* Integral high resolution video monitor
* Professional keyboard with many special functiong
* Real-time clock (constantly displayed)

* Transmit and receive both CW (morse) and RTTY

THE @ ﬂ I: CW/RTTY COMMUNICATIONS TERMINAL

mierna

(teleprinter)
Forget all those messy wires, the * Users callsign programmed in
MICRODOT now offers a totally * Receive CW speed tracking and display
integrated communications system. * Self checking facility

* Char. by char. or ‘page’ transmission modes

Write for full details to . . . * Stylish two tone metal cabinet

POLEMARK Ltd

OPTIONAL FEATURES
Lower Gower Road * Printer interface board (Centronics compatible)
Royston, Herts SG8 5EA * On-board 40 column printer (12V)
Tel. Royston (0763) 47874 * External 80 column printer {SEIKOSHA GP100A)
Yy

FREQUENCY METERS
\ ANALOGUE MULTIMETERS
o i : DIGITAL MULTIMETERS
16843521 FUNCTION GENERATOR
Hand Held N OSCILLOSCOPES
Ana|ogue and POWER SUPPLIES
o LOGIC PROBE
Digital SCOPE PROBES

.

S
=8
oo

Multimeters ® Write or phone for illustrated

“\ 3155‘«:\ \1/ ;::f E 't_est instrument catalogue and price
) NN o T Al 1st
FREQUENCY METERS 16 Models :\ % SR Btk Stor Led. &
i 100MH;, 600MH_, and1GH, Models from £18.75 . 4 £.% 9A, Crown Street [DLash ar
from £62 et % gnca. J St. tves, Huntingdon
. O e - Cambs. PE17 4EB

Tel: (0480) 62440 Telex 32339 J

If so, you are o
the monthly

ously missing out on
ill of receiving a hand-
y of R&EW. " 3 -

Turn to page 89
in order to rectify this situation..>.”
and become a REWSUB!

" £ 7 ) 3
OIED T
. = .
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SUPPLIERS &

SERVICES
INDEX

[:Modular Powa

Power Supplies
and dc-dc converters

WE STOCK FOR YOU
ASK US FIRST!
PHONE: (0992) 719458

THIS
SPACE
ONLY
£20.00

.'qpple'
A ACORN

Atom & BBC

Your local Fruit and Nut

NORTHERN COMPUTERS
Churchfield Rd, Frodsham,

Warrington WAG6 6RD.

0928 35110

Save money on drawer sets with

*BITSABOX

12 drawer
white

nerchser
for your
bits and
pleces.
Drawer size
150 %50 x
3Imm

Cheques/PO to:-
DMW Boxes

81 Somersst Road London E17
Prop R E Davidson
PERSONAL CALLERS & TRADE ENQUIRIES WELCOME
=——

~arctboard

ANGLIA
COMPONENTS

2
"ﬁ/ FROM
% STOCK
ki

BURDETT ROAD, WISBECH,
CAMBS., PE13 2PS
TEL- 0945 63281

CONTACT

JOHN
WHITE

0277 . 213819

ASCll Keyboards

W Upper & Lower Case
plus Control

B Low Power
Consumption

B Autorepeat (Model 777)
WPayallel Data Output

& Metat Mounting Frame
B Suitable for Tuscan,

M Shift & Alpha Lock Tangerine etc.

Model KB7S6A 56 key £44.50
KB710 NumericPad £ 7.50
KB771 72 key £57.50
KB777 77 key £65.00

Accessories available include:-

Metal Case £15.95
Edge Connector £ 225
DC to DC Convertor £ 650

(for operation off single SV suppty)

High Performance
Monitor

MONITOR

12" Green P31 Phosphor B Toraidal Transformer

WMULLARD CR.T # Compotite Video Input

80 Character B ideal for Apple, B.B.C
Line Capability Micro, Gemimi, Nascom,

B 24MHz Video Bandwidth  Tuscan, Newbean etc

B 240V AC Input MDDEL 101 £89.50

®80/40 Cotumn

@ 640/256 Pixel Graphics
82780 with 32K RAM
wPrinter Port

B ideal with above Monitor

®Expansion Port for CPM,
Floppies, Winchester and
up to 2M Bytes RAM
MODEL A £229 00

ZX Spectrum Series2-CP48
32K Memory Extension

Gives total of 48K. Simply firs internally with
no soldering. Simiar to competitors but only £20 95
Also of fitted by us £29.95

U.K. Orders add 15% VAT on order total.
Overseas orders add £6.50 to cover part
cost postage and documentation.

FULL DATA SHEETS ON REQUEST

Citadel Products Ltd
Dept. REW, 50 High Street, Edgware
Middlesex, HA8 7EP. Tel: 01951 1848

NEW PRODUCTS

See The Light

Hellermann Deutsch Ltd., a
member of the Bowthorpe Hold-
ings PLC Group of companies,
are launching a Fibre Optic
Connector -~ the new TC2 series.

The TC2 incorporates the
unique '‘BI-TERM’ feature, allow-
ing the Connector to be assem-
bled using either the Pot Polish
or cleave fibre termination pro-
cedure.

Its features are: easy accessi-
bility for ferrule cleaning, align-
ment sleeves can be replaced in
the field. Interface sealing to
avoid ingress of dust or moist-
ure, combined bulkhead or jam
nut mounting styles as standard,
termination of fibres by ‘pot or
polish’ or ‘cleave’ method, and a
comprehensive assembly kit for
simpie assembly.

Developed for the 50/125um.,
range of single fibres; average
insertion {oss is 1dB. The TC2
Connector is designed to allow
ferrules and alignment sleeves

to be replaced at a minimat cost
where a faulty termination is
made, thereby avoiding costs
normally incurred in discarding
the whole Connector.

For information:
Hellermann Deutsch Ltd..
Technical Sales Dept.,
EAST GRINSTEAD.
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Plain, Portable Printer

Rapid Terminals now offer a
plain paper, portable printer
manufactured by Digital Equip-
ment Corporation. Known as the
DECwriter Correspondent
(LA12), it is a 150 character per
second dot matrix printer that
measures only 465 x 14.4 x
39.4cm. In addition to the usual
E!A standard RS232C, RS423
and CCITT-V28 serial interfaces,
the LA12 also incorporates an
acoustic coupler, approved to
work on British Telecom mo-
dems, which will connect to a
host computer over standard
telephone lines.

The LA12 employs friction
feed and will accommodate any
paper up to 8.5 inches wide. A
tractor feed option is available
for use with fan fold paper.

Each character is printed
within a 9 x 8 dot matrix with true
descenders. Character spacing
can be varied between5and 16.5
characters per inch. the latter

altowing a full 132 characters to
be printed on 8.5 inch wide
paper. Line spacing is 2 to 12
lines per inch.

For international use, the
LA12 incorporates a universal
power supply and character sets
for ten languages. The full 128
ASCII character set canbe print-
ed using the LA12's QWERTY
standard keyboard. In addition,
the keyboard can be changed to
numeric data entry mode usinga
single keystroke (an indicator
shows if the numeric code is
selected).

The LA12 is flexible when
communicating with a host
computer. Two models (C and
D) are available, both having the
EIA serial I/O port operating at
50 to 9600 baud. The Mode! C
also includes an acoustic coup-
ler.

The acoustic coupler operates
at 300 baud. It is compatibie with
both Bell 1035 and CCITT-V21
specifications. The coupler
‘muffs’ are adjustable for dif-
ferent size telephone handsets
accommodating most standard
telephones.

Rapid Recall Ltd..
Rapid House.
Denmark Street.
HIGH WYCOMBE,
Bucks.

HP11 2ER.
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Beckman Measures Up

A low-cost version of the suc-
cessful T-series handheld digital
multimeters has been introduced
by Beckman Instruments. At
only £43.45 (plus VAT), it is the
lowest priced professional quality
instrument currently on the mar-
ket.

The T90 offers six resistance
ranges from 200R to 20M plus a
separate diode test function, five
DC voitage ranges from 200mV
to 1000V (0.8% accuracy), two
AC voltage ranges of 200V and
600V (1.5% accuracy) and five
DC current ranges from 200uA
to 2A. There is no AC current
range.

All functions and ranges are
selected by a single rotary
switch, the meter being fitted
with an on/off switch. The 3/,
digit liquid crystal display, fea-
tures automatic decimal point
and polarity, plus overload and
low battery indication.

The T90 will operate con-
tinuously for 200 hours from a

standard 9V battery. Size is 150 x
90 x 30mm and weight only
285g, including battery. A selec-

tion of accessories is available.

Beckman Instruments Ltd.,
Mylen House,

11 Wagon Lane,
SHELDON,

Birmingham,

B26 3DU.

PT’s F1 HF Rx

Phase Track announces a new
and advanced HF broadcast re-
ceiver. It discards synthesiser
techniques, because of their
poor performance. In place of
which, is an application of
synchronous demodulation.

In its specific application to
BBC World Service reception
the limited channel capability is
no drawback and the use of
crystal control gives thereceiver
a high standard of performance,
in such a compact form.

The carrier recovery tech-
nique is the result of a consider-
able amount of practical investi-
gation. Momentary carrier fades
hardly affect the fly-wheel
synchronisation system, making
it almost immune to inter-
ference.
practical the application of sin-
gle sideband techniques to the

reception of AM signals. This
system has been made possible
by the greater production ac-
curacy of specially developed
thick film circuits.

The LINIPLEX F1, HF receiver
is available from Phase Track
Ltd at £500 (ex works) and
includes a universal mains
adaptor, spare antenna plugs,
spare fuses, a 4M super-fiexibie
wire dipole antenna, adjusting
tool and fully comprehensive
Operation and Maintenance
Manual. It is guaranteed against
defective components or bad
workmanship for a period of 1
year from the date of purchase.
Available from Harrods, Lon-
don, in April at about £800.
Phase Track Ltd.,

132 Queens Road,
READING,

Berks,

RG1 4DG.
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TEST EQUIPMENT CENTRES &-cisonshvers

RETAIL @ MAIL ORDER © EXPORT e INDUSTRIAL e EOUCATIONAL

DIGITAL MULTIMETERS (ukc/P Free)
é

188

lnul llll o

HAND HEL wWith Iree carry case
KD25Cmi3 range 0.2A OC 2 meg ohm
KD3085®i6 range 10A OC. 2 meg ohm
KD30C w26 range 1A AC/DC 20 meg ohm
KDS5C»28 range 10A AC/DC 20 meg ohm
6010+ 22 range 10A AC/0C 20 meg chm X
7030+ As 6010 but 0.1% basic. £41.30
KD6 15816 range 10A OC.2 meg plus Hie lester £39,95
189M 30 range 10A AC/0C. 20 meg plus Hfe
tester £69.95
HAND HELD AUTO RANGE

DM2350m21 range 10A AC/0C 20 meg ohm
(Miniature] £49.95
HD30 16 range 0.2A AC/0C 2 meg ohm £41.95
HD30/ B As above plus conl. buzzer £44.50
HD31 22 range 10 AC/DC 2 meg ohms plus cont.
buzzer £58.95
+0ptional carry case £2.95

BENCH MODELS

TM353e 27 range LCD 2A AC/DC

TM355¢ 29 range LED 10A AC/0C

TM351° 29 range LCO 10A AC/DC

2001 26 range LCD 10A AC/0C plus 5 range
Cap. Meter with case £1
TM451 41 digit LCO every facility (0.02%) £1
1503a &, digit LCD every lacitity {0.05%] £1
1503Ha 0.03% basic version of above £1
o0ptional carry case £6.84

ALWAYS BARGAIN
QUIPMENT FOR L2

A

&FDMZIIIA 200 MHZ hand heid pocket B digit

FREQUENCY GOUNTERS

8110A B digit LED bench 2 ranges 100 MHZ £77.00
86108 9 digit LED bench 2 ranges 600 MH2 £113.85
BOOOB 9 digit LEO 3 ranges | GHZ £178.00
TF040 = 8 digit LCD 40 MHZ £126.50
TF200 = 3 digit LCO 200 MH2 £166.75
e 0ptional carry case £6.84

Prescalers - Extended range of most counters
TP600 600 £43.
TP1000 | GH2 £74.00

£67.50 | TG1020.2 HZ - 2 MH2

ELEGTRONIC INSULATION TESTER
YF 501 500 v/0-100m with carry case £63.00

SIGNAI. GENERATORS
(220/240v AC S o

FUNCTION : All sine/square/triangle/TTL. etc
T6100 1 HZ - 100 KHZ £90.00
£166.75

PULSE

TG105 Various facilities SHZ - 5 MHZ
AUDIO0 : Multiband Sine/Square
LAG27 10 Hz fo 1 MHz £90.85
AG202A 20 Hz to 200 KHz (List £84.50) £83.50
RF

S$G402 100 KHz 10 30 MH2 (Last few) £59 a5
LSG17 100 KHz to 150 MHz

AUDIO o RF » FUNCTION » PULSE

£97.75

MULTIMETERS
(UK C/P 65p) .
C7081 50K/V 21 ranges.

Range doubier 10A DC. }
SPECIAL PRICE £15.95
ETCS000/5001 21 ranges. S0K/V.

Range doubler 10A DC. £16.50
TMK500 23 ranges 30K/V. 12A OC plus
cont. buzzer.

NHS6R 20K/V. 22 range pocket

EU102 14 range 2K/V pocket

B830A 26 range 30K/ V. 10A AC/0C overload
protection. etc. £23.95

£36.95

£17.50
£16.95

£13.95

£23.95
£10.95
£5.95

360TR 23 range 100K/ V. Large scale
10A AC/DC plus Hie
AT1020 18 range 20K/V. Deluxe plus Hie

tester
ST303TR 21 range 20K/V plus He tester
YN 360TR 19 range 20K/V plus Hfe tester

VARIABLE POWER
SUPPLIES vk ¢/p £1.00)

PP2410/12/24v.0/1A.
£35

PP243 3amp version £59.95
PS 1307S B/15V 7 amp twin meter £24.

OSCII.I.OSCOPES 5
— - ,

Fuli specmclunn any model on request. SAE ny pusl
‘HM’ Series HAMEG: ‘SC' THANDAR:
‘CS’ Series TRIO: ‘3" Series CROTECH

SINGLE TRACE

3030 15 MHZ 5mV. 95mm tube plus component

tester C/P £3.00 £177.10
SC110A® Meniature 10 MHZ battery portable
Postiree £1n
HM103 15MHZ 2mV. 6 x 7 display plus

component tesier C/P £3.00

={pticnal carry case £6.84  AC adaptor £6.69

Nicads £12

DUAL TRAGE {UK C/P £4.00)
HM203/4 Dual 20 MHZ plus component
tester £303.60
CS1562A Oual 10 MHz (List £321.00) £269.50
3131 Dual 15 MHZ + component tester £276.00
CS1566A Dual 20 MHZ All tacilities [List £401.35)

HM204 Dual 20 MH2 plus component tester
sweep deiay. £419.75
€S 1820 Dual 20 MHz with extra facilities

[Lis

t£508.30) £485.00
OPTIONAL PROBE KITS
X1 £7.95 X10 £9.45
X1-x10 £10.50 X100 £16.95

DIGITAL THERMOMETER /

TH301 LCD -50 C to-750" with >
thermocouple

HIGH VOLTAGE METER
Direct reading 0/40 KV.
20K/Volt. {UKC/P65p) £23.00

AC CLAMPMETER

ST300 0/300A: 0/600

VAC. 0/1 Kohm 9 ranges

with carry case (UK C/P65p)  £28.50

OIGITAL CAPACITANGE o
METER

0.1 pt to 2000 mid LCO 8 ranges
DMB013 £52.75 (Carrycase £2.95}

LOGIC PROBES

LP10 10MHZ
LDPO76 50 MHZ with carry ca:e
and accessories

AUDIO €L€CTROﬂIC

TRANSISTOR TESTER

Direct reading PNP: NPN, etc.
TC1 £2
JUK C/P 65p)

TALOC
SEND LAR e
UL SAE (UK 20p)

Limited

301 EDGWARE ROAOD. LONDON W2 1BN. TEL: 01-724 3564

ALSO AT HENRY'S

RADI0.
404/406 EOGWARE ROAD. LONOON W2. TEL: 01-723 1008

Order by Post with CHEQUES/ACCESS/
VISA of you Can telephone y

AN orders despaiched within § days
uniess sdvised.
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Self-Binder

FOR RADIO & ELECTRONICS WORLD

The “CORDEX" Patent Self-
Binding Case will keep your
Issues in mint condition. Copies
can be inserted or removed with
the greatest of ease. Royal Blue
finish, gold lettering on spine.

ERAD[() &
LECTRONICS
WORL])

“EATURNS
? CMOS Cireuvts
kg Switea K

inws
% Sig Cenerytar

The B saten

The specially constructed Binding
Cords are made from Super Linen
of great strength, very hard twisted
and twice doubled. They are attached
to strong RUSTLESS springs under
tension, and the method adopted
ensures PERMANENT RESILIENCE
of the Cords. Any slack that may
develop is immediately compensated
for and the Cords will always remain
taught and strong. It is impossible to
overstretch the springs, as a safety
check device is fitted to each.

Price in UK £3.90 including
postage, packing and VAT.

Overseas readers please add 30p

Available only from:

R&EW Publications,
45 Yeading Avenue,

Rayners Lane,
Harrow, Middlesex HA2 9RL

NEW PRODUCTS

Neons On Parade

BOSS Industrial Mouldings Ltd,
as sole UK Distributors for Philips
Miniature Neons, have intro-
duced a range of blue and green
fluorescent neons. These have
AC striking voltages of 100V and
94V respectively, and life expec-
tancy of greater than 20,000
hours. Both neons are available
either as individual discrete
components or with an appro-
priate butt welded special film
resistor suitable for 220-250V
operation at temperature up to
130°C.

BOSS Industrial Mouldings Ltd.,
James Carter Road,
MILDENHALL,

Suffolk,

1P28 7DE.

Stolec Stoppers

Stolec, a UK based company
with subsidiaries in the USA and
Japan, are offering a range of
new filters and suppression de-
vices for removing RFI inter-
ference.

The range covers currents
from 1 — 100 Amps, single and
three phase.

Stolec can also offer a fast
custom design service through
their associate company, Rox-
burgh Suppressors Ltd., of Rye,
East Sussex.

For further information please
contact:

Stolec Ltd.,
Unit 1,
Haywood Way,
lvyhouse Lane,
HASTINGS,
East Sussex.
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Whiteley’s Into Toroids

A new range of toroidal trans-
formers has been launched by
Whiteley Electronics Limited of
Mansfield.

The transformers, which are
suitable for a variety of power
and audio applications, are
available in VA ratings of 20 to
400 and a range of core sizes
from 25 to 150mm (OD). The
manufactuers offer advice to
customers on the most practical
and cost effective units for par-
ticular applications.

Though Whiteley have been
making laminated core trans-
formers for more than 40 years,
this is the first toroidal typetobe
maufactured by them. The Com-
pany use the toroidal trans-
formers in their production of
audio and other electronic equip-
ment.

Whiteley Electronics Ltd.,
Victoria Street,
MANSFIELD,

Notts,

NG18 5RW.
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Dynamic Duo

Duckhams have made two
further additions to their range
of industrial aerosols. They are a
Dry Film Release Agent and
Lubricant and an Electrical

Cleaning Spray — ‘D11’ and
‘D12
‘D11 — a dry film release

agent and tubricant is a new
concept in dry-film, non-stick
surfacing. ‘D11 will deposit a
thin, smooth white layer on
metal, plastic, rubber and wood
Ot high adhesion and chemical
resistance, the deposit is in-
tended for all types of extrusion,
compression and injection
moulding.

‘D12 — an all-purpose elec-
trical cleaning spray for all
electronic components used in
industry as well as in computers
and marine, automotive and
machine electrics etc. Com-
patible with all plastics, metals
and lacquer, ‘D12’ is non-toxic
and non-flammable and is safe
to use while machines are in
motion.

Its powerful spray means con-
taminant is flushed away with

the minimum of waste, while
instant evaporation and the ab-
sence of both oil and silicon
ensures a residue-free surface
results.

Alexander Duckham & Co. Ltd..
Summit House,

WEST WICKHAM,

Kent,

BR4 OSJ.

FORCEful Mobiles

Cody Electronics, the exclusive
UK distributors for the Force
range of VHF and UHF hand
portables announcethe addition
of the new Force UHF mobiles to
their range of Force Communi-
cations Equipment.

A steel case and die-cast rear
metal frame protects the Force
Mobile radiotelephone from vi-
brations and the effects of poor
weather conditions. The unit is
suitable for virtually all business,
industrial, public service and
farming applications.

Operating on the frequency
range 420 — 470MHz, the unit
has 2 to 8 channels and RF
Power Qutput of 15/25 watts. A
high performance receiver en-
sures maximum rejection of ig-
nition noise, adjacent channel

JUNE 1983

signals and power-off trans-
mitters. The radio has an audio
output and there is provision for
adjusting the RF Power to meet
the requirements of low power
systems.

Options avatlable include
CTCSS as a plug-in module and
five tone signalling in the
following formats: ZVE1. CCIR
and EEA. The Force is supplied
complete with fist microphone
mounting hardware and can
also be used as a Base Station
Unit.

Frank Cody Electronics Ltd.,
Star House,

Gresham Road.

STAINES,

Middlesex.

TW18 2AN.

SELECTRONIC

Radio TV and Radio Communication
Specialists

934 MHz UHF Radio
Equipment

An easily installed radio system, with uses for
small businesses, from home to small boats and
a useful home to car two-way private radio
system. Range available from this equipment —
mobile to base 10 - 15 miles; base to base up to
100 miles (conditions permitting).

We have in stock the full range of Reftec
equipment, i.e. Mobile Transceiver MTR 934/1
plus full range of aerials and fittings, etc.

% STOCKISTS OF AMATEUR RADIO EQUIPMENT:
Yaesu, Trio, F.D.K. Tonna, Jaybeam, Revco etc.
Y REPAIR & MODIFICATIONS BY EXPERIENCED
& QUALIFIED STAFF.
% CREDIT TERMS AVAILABLE

For further information please ring:
Mike Machin on (0268) 691481.

Tandu 203, HIGH STREET,
iangy CANVEY ISLAND

oo
%

eoass mppancLTC ARVl
phrey

AN
VALY

4 1 Intermedial Ld.

3, Beech Avenue, Eastcote, Ruislip, Middx. HA 4 8UG, Tel. 018664641

PRECISION LOCATORSET

With the accuracy of a computer program
{tolerance tess than .5%), this map and ruler
cannot be compared with ordinary tocator
maps.

*Ruler can be fixed at QTH »Size 30 x 42%
inches, scate 1:3 miliion *Printed (n 4 colours
on washable plastic *Metal top and bottom
strips *Approved for contests eFull directions
*Dispatched in sturdy cylinder. £11.50

PLL TRANSCEIVE
V.F.O.

Converts any surplus radio telephone into a con-
tinuously variable F.M. transceiver. Microphone
1s connected to unit and a stable 2 metre F.M.
signa! is available for driving the amplifier
stages. On receive the unit produces a local

oscillator signal 10.7MHz below signal frequency
*600KHz repeater shift *Suttable for other |.F.’s
*Extension for digitai display *Kit includes all
components {exc 3 Xtals and varco} *8 pages

of directions. £14.90 (directions only £0.95)

XTALS 46.56 MMz 46.36MHz 43.00 MHz £11.50

C.W.O. Al prices incl. VAT, p&p {(within U.K.}
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“AUTOSCAN 5000 15 UNIQUE

IT'S PROBABLY THE ONLY SCANNING CB RIG IN
BRITAIN TODAY - AND BRITISH DESIGNED AND BUILT TOO.

THIS IS THE START OF A NEW GENERATION OF
QUALITY RIGS AND HAS ALREADY RECEIVED WIDE
ACCLAIM FROM USERS AND REVIEWERS ALIKE='FAR
OUTCLASSING OTHER PRODUCTS IN DESIGN,
PERFORMANCE AND LOOKS.’

IF YOU ARE A SERIOUS BREAKER YOU WiILL BE
CURIOUS ABOUT THE AUTOSCAN 5000. FIND OUT
MORE FOR YOURSELF AND HOW YOU CAN TRY ONE BY
WRITING FOR OUR BROCHURE TO THE
MANUFACTURERS:

MAGPIE ELECTRONICS LTD.,
HANTS.
SP10 2BR (NO STAMP NEEDED) OR TEL: 0264 66361

FREEPOST. ANDOVER,

X Please mention ;

*

*

: Rapro &>

" LECTRONICS .
T WORLD

i when replying :
i to advertisement. ’

* *  #*

*

*

* L A A A * * *

TALK TO THE WHOLE WORLD

Study now for the
RADIO AMATEUR’S
EXAMINATION

We have had 40 years successful experience
in training men and women for the
G.P.O. Transmitting licence.

[© ™ FREE R.AE. brochure without obligation from:—

[ British National Radio & Electronics School |

READING, BERKS. RG1 1BR

I Address . . ... I
L .R.E.VV.G. ééz. ..................... B.L,O.C.K, CA#S’ -PLEAS.E-
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NEW PRODUCTS

8000 FREQUENCY COUNTER
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Counting Benches

A new low-cost bench-top fre-
quency counter offering a wide
range from 5Hz to 650MHz has
been introduced by GSC.

The new Model 6000 incorpo-
rates an 8-digit LED display and
simple pushbutton controls with
LED indicators for selecting the
input, gate time and lowpass
filter.

Two front-panel BNC inputs
are provided: one covering the
range 5Hz to 100MHz with a 1M
input impedance and the other
for signals between 40MHz and
650MHz with a 50R impedance.
Gate times of 0.1, 1.0 and 10
seconds are available, and a

AINPUT
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— GLORK. SPEQATICS CORPORATN

switchable low-pass filter pro-
vides 3dB/octave roll-off at
60kHz for audio and ultrasonic
measurements.

The standard Modet 6000 in-
corporates a 3.579545MHz tem-
perature-compensated crystal
oscillator with an accuracy of +1
part in 106.

The instrument is compact (76
x 254 x 1778mm) and lightweight
(1.6kg), and features a flip-up
leg for benchtop use.

Global Specialties Corporation,
Shire Hill Industrial Estate,
SAFFRON WALDEN,

Essex,

CB11 3AQ.

A Clean Sweep

For the first time, Datong have
developed an Automatic Notch
Filtering system for use with any
receiver. Presented in a new
aluminium case (measuring
only 150 x 90 x 42 mm). Model
ANF gives the user a powerful
tool to remove tune-up whistles
and heterodyne type inter-
ference — it connects in series
with the receiver's loudspeaker.

The Datong ANF continuously
scans the audio frequency range
from 270Hz to 3.5kHz. Whenever
a whistle or heterodyne is de-
tected, model ANF automatic-
atly locks onto it, and notches it
out. It will clear any interference
from the DX you are working, in
typically 1 second or less. The
notch is extremely deep, typic-
ally better than 40dB at 3 5kHz,
and should the interfering signal
drift. Model ANF will track it
automatically

The notch can be moved man-
ually if the user wishes, but due
to the sharpness of the filter
notch, the ANF has automatic
frequency control (AFC) in the
manual notch position. This
unique facility prevents the user
having to search for the best
notch position.

Model ANF is able to detect
and lock onto whistles up to 6dB
below the level of other signals.
It contains its own 2 watt audio
power amplifier and requires an
external 12 V DC supply. The
price of the unit is £67.85 (in-
cluding VAT) and it can be
obtained from the Manufacturer
direct or through Datong dealers.
Datong Electronics Ltd.,
Spence Mills.

Mill Lane,
Bramiey.
LEEDS.
LS13 3HE.
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Centemp Temp Sense

Centemp Instrument Company
have added a range of bench
mounting digitali thermometers
to their range of temperature
measuring instruments. Avail-
able in base metal thermocouple
calibrations J. K and T, the 199
series features an analogue out-
put of 1ImV/°C resolution. Ac-
curacy is quoted as + 0.1%
Competitively priced at £189

excluding VAT the 199 series
comes complete with two metres
of mains lead.

For further details please con-
tact:

Centemp Instrument Co..
62 Curtis Road.
HOUNSLOW.

Middlesex.

TW4 5PT.

Bigger Exposure

In the past, ultra-violet units with
a large exposure area have
always been expensive. The
UV415 from Decon Laboratories
Is a new unit with an exposure
area of 45 x 24cm, but a price of
only £97.

The light source is four 15W
actinic blue flourescent tubes
backed up by a reflector and
contrclled by a six minute
electro-mechanical timer. This
is housed in a sturdy matt black
cabinet which has a foam pad
attached to its lid to ensure even
distribution of pressure over the

glass plate.

To complement this unit
Decon Laboratories are also in-
troducing a new range of high
quality, spray coated photo-
sensitive copper boards. These
are available in four standard
tinax bases. The developer for
these boards is granular and is
packed in small sachets which
make up '/, L solution.

Decon Laboratories Ltd.,
Conway Street.

HOVE.

Sussex.

BN3 3LY.
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GAREX c3z2v1)

SX200-N

<A

THE SUPREME
SCANNER

COMPARE THESE FEATURES

SPECIALLY DES!GNED FOR EUROPEAN MARKET
MICROPROCESSOR CONTROLLED 32,000 CHANNELS
AM & FM ALL BANDS

WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz; ‘

LA N N NN

* kK ¥

includes 10m, 4m, 2m & 70cm Amateur bands.

SkHz & 12%2kHz FREQUENCY INCREMENTS

16 MEMORY CHANNELS WITH DIRECT ACCESS

2 SPEED SCAN/SCAN DELAY CONTROL

2 SPEED SEARCH UP AND DOWN

SEARCH BETWEEN PRESET LIMITS UP AND DOWN
3 SQUELCH MODES inc. CARRIER & AUDIO
RELAY OUTPUT FOR Aux. CONTROL

INTERNAL SPEAKER

EXTERNAL SPEAKER & TAPE QUTPU™C

LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM
AM-PM CLOCK DISPLAY

12V DC, 230V AC OPERATION

12 MONTH WARRANTY FACTORY-BACKED SPARES
& 'KNOW-HOW' AND THE ALL-IMPORTANT PRE-
DELIVERY CHECK BY GAREX THE

MAIN SERVICE & SALES AGENTS £299.00 inc VAT Delivered

*NEW* ¥ REVCONE # *NEW*
A new top quality 16-efement, all British made, VHF/UHF
broadband fixed station aerial from Revco.

Ideally suited to SX200 and other VHF/UHF Receivers.
PRICE £24.95 inc

SR-9 monitor: 2m FM with 144-146 MHz full coverage VFO + 11 xtal
controlied channels, ideal for fixed,/M,/P use. 12V DC operation £47.50
Marine Band SR-9, 156-162MHz, same spec. and price.

CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m

channels from({145.00) to 33(145.825). Aiso 144.80, 144,825,

144.85 Raynet at £2.46 (+20p post per order). Over 40 popular marine
channels at £2.85 {+20p post}.

RESISTOR K1iTS a top-selling {ine for many years. E12 series, 5% carbon
film, 108210 1M, 61 values, general purpose rating %W or %W (state
which)

kok kK K kK % % K KK K%

Starter pack 5 each value (305 pieces) £ 3.10
Standard pack 10 each value (610 pieces) £ 5.55
Mixed pack, 5 each %W + %W (610 pieces) £ 555
Giant pack, 25 each value (1525 pieces) £13.60

NICAD RECHARGEABLES physically as dry cell: AA{U7) £1.30;

C{U11} £3.35; PP3 £5.55. Any 5+: less 10%, any 10+:less 20%.

CRYSTAL FILTER 10.7MHz, 12%kHz spacing, ITT 901C £6.90
10.7MHz, 25K Hz spacing, type 314B or 309B £6.90

HT TRANSFORMER multi-tap mains pri; 5 secs: 35V 200mA, 115V
150mA, 50V 500mA, 150V 300mA, 220V 300mA £5.50

PYE RADIOTELEPHONE SPARES (s a.e. tull tist) Ex. equip., fully
guaranteed. Cambridge AM10

10.7MHz |.F. £3.65 2nd mixer £3 455K Hz block fiiter 12%:KHz
£9.40 ditto 25KHz £3. 455K Hz AM IF £4.95 Audto bd. £1.95
WESTMINSTER W15/W30 AM Rx RF 68-88MHz or 148-17aMH2z
£6.95 10.7MHz iF (inc. 12%KHz xtal. filter) £8.25 2nd Osc £2.10
455K Hz IF £5.65 455K Hz block fiiter (12%KHz) £7.35 Squelch
£1.45 QQZ06-40a (quick-heat) RF tested £11.95 Aerial relays £1.50
PYE SPARES ARE OUR SPECIALITY -

COMPLETE UNITS ALSO AVAILABLE

GAREX FM DETECTOR and squelch conversion for Pye R/T equipment
Ready assembled, full instructions. Tailor-made, easy-fit design, replaces
existing squelch board, with minimum of modifications. For A
Cambridge £6.30; for Vanguard AM25B {Vatve RX! £6.10; for Transis-
tor Vanguard AM25T £6.95

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS
(trade enquities welcome)

E PRICES INCLUDE UK P&P and 15% VAT E—

L]
GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS
Phone 0296 668684. Callers by appointment only.
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BARGAIN OFFER

ANNUAL BOUND VOLUMES
RADIO & ELECTRONICS
CONSTRUCTOR

Each of these handsome bound
volumes contain more than 150
practical articles in their 700-
800 pages of text, published in
12 monthly issues of R&EC.

12 monthly issues to August
1978 (Vol. 31}, 1979 (Vol. 32),
1980 (Vol. 33).

* Volume 33 contains lan
Sinclair’s Databus Series —
How Microprocessors Work
Selection & Bussing, CPU
Registers; Addressing Memory
The Accumulator; Inputs &
Outputs; Interrupts; Status
Register; Signed Binary
Arithmetic; Computing
Languages.

ONLY £4.95 each inclusive of
post and packing.

Subjects cover - Amplifiers,
Amplifier Ancillaries, Calculators,
Electronics, ‘In Your Workshop’,
Receivers, Receiver Ancillaries,
Television, Test Equipment etc.
etc.

12 monthly issues to July 1974
(Vol. 27), 1975 (Vol. 28), 1976
(Vol. 29), 1977 (Vol. 30).
ONLY £3.95 each inclusive of
post and packing.

Please send remittance payable to
'RADIO & ELECTRONICS WORLD’

stating volumes required to:—

DATA PUBLICATIONS
45, Yeading Avenue,
RAYNERS LANE, HARROW
Middlesex HA2 9RL
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FOR SALE. GSC 2001 Function gen-
erator, and Maxi-100 frequency coun-
ter. Virtually unused. £80 each. Phone
05402-677.

OSCILLOSCOPE. Solartron
Solarscope, type CD64 3S, 1961, any
test, delivery possibte. £30 0.n.0. Tele-
phone: London (01) 947-8365.

SCARBOROUGH. Derwent Radio for
Communications receivers, new, se-
cond hand. Good trade-in. Thousands
of components, books, magazines. 5
Columbus Ravine, Scarborough. Tel:
0723-65996.

OSCILLOSCOPE. Telequipment D52
dual beam + manual + new probe kit
(worth £15). V.G.C. £90 o.n.0. Phone:
021-236-3583.

ZX81 & SPECTRUM SOFTWARE.
Q.R.A. Distance/Bearing and Log.
Complete with full contest score, grap-
hic map of both Southern & Northern
Europe all on one programme, only
£4.95 inc. P&P Alan Parrott, 72 God-
stone Road, Kenley, Surrey, CR2 5AA.

FOR SALE. Pair Hi-Fi stereo head-
phones, Howland West Audio C1S-550.
£10.00 0.n.0. Box No. 36.

NATIONAL PANASONIC. Auto stop
stereo cassette deck RS-260USD.
£35.00 0.n.0. Box No. 37.

RACAL RA17. Professional communi-
cations receiver. 0.5 to 30MHz. Very
good condition. £145.00. G8JDE,
QTHR, Telephone: 095-279-375.

COMPONENTS. Redundant stock now
available. Very competitive prices,
S.A.E. for list. Datong Electronics Ltd .,
Spence Mills, Mill Lane, Bramley,
Leeds, LS13 3HE.

TRIO TR2400. Synthesised handheld
2M transceiver, case, nicads and
charger. V.G.C. £135. LOW linear amp.
£15. 13.8V p.s.u. £12. MM, 2M to 10M
receive converter £12. Trio JR500
ur bands H.F. receiver, requires at-
tention, £12. WANTED: 2M, 30W linear
amp plus preamp. 6 or 8 element yagi
and rotator. Telephone: Luton (0582)
31075.

NEW BARGAINS. Quality L.C.D.Watch
pens. Take ‘Parker’ refills, £3.99. Qartz
L.C.D. Watches, £3.99. Murphy stereo
cassette recorders (portable) £39.99.
P&P 45p. Send 45p & 9" x 4" s.a.e. for
illustrated lists (components, kits, etc.)
Wand Electronics, 95 Albert Road,
Levenshulme, Manchester. Tel: 061-
225-7684.

INTERESTED IN RTTY? You should
find the RTTY Journal of interest.
Published in California, USA, it gives a
wide outlook on the current RTTY
scene. RTTY-DX; DXCC Honour Roll:
VHF RTTY News; and up to date
technical articles are included. Speci-
men copies 35p from The Subscription
Manager, RTTY Journal, 21 Romany
Road, Oulton Broad, Lowestoft, Suf-
folk NR32 3PJ.

POWER SUPPLIES TRIPLE QOUTPUT.
Lambda Linear +5V 3A + 12to 15V LA
£25each. Also TV Monitor 15inch high
resolution picture or Data, cased
£45.00. Ring 0279-504212.

WANTED. Loan or buy. Service man-
ual, Rigonda. M.A. Haddy, 33 Boiton
Lane, Bradford, Yorkshire, BD2 1DR.

AERIAL BOOSTERS. Improve weak
radio and television reception, (indoor
types) from £7.00. S.A.E. Leaflets.
Electronics Mailorder, Ramsbottom,
Lancashire, BLO SAGR.

DIGITAL WATCH REPLACEMENT
PARTS. Batteries, dispiays, backlights,
etc. Also reports, publications, charts,
S.AE. for full list. Profords, Copners
Drive, Holmer Green, Bucks. HP15
65GF.

PRINTED CIRCUIT BOARDS NAME-
PLATES AND LABELS. Designed and
manufactured. Short and long runs.
Prototype PCB's. Artwork and photo-
graphic services. We'll try to beat any
genuine quotation, G.N. Slee, 78 Derry
Grove, Thurnscoe, Rotherham, South
Yorkshire, S63 OTP. Te!l: (0709) 895265.
LIST-A-RIG. A service offered by
G3RCQ Electronics to introduce buy-
ers and sellers of used amateur equip-
ment. Buying? It's free, just send an
s.a.e. Selling/Wanted? Send s.a.e. for
details on how to join the fast-growing
list. List-a-rig is sentand updated daily;
no waiting, no deadlines. LIST-A-RIG
(REW) 65 Cecil Avenue, Hornchurch,
Essex, RM11 2NA.

JOIN THE INTERNATIONAL SW
LEAGUE. Free services to members
including QSL Bureau, Amateur and
Broadcast Translation, Technical and
Identification Dept., — both Broadcast
and Fixed Station, DX Certificates,
contests and activities for the SWL and
transmitting members. Monthly mag-
azine Monitor containing articles of
general interest to Broadcast and
Amateur SWLs, Transmitter Section
and League affairs, etc. League sup-
plies such as badges, headed note-
paper and envelopes QSL cards, etc.
are available at reasonable cost. Send
for league particulars. Membership
includingmonthlymagazine etc.£11.00
per annum UK, overseas rates on
request, Secretary 88, the Barley Lea,
Coventry, W. Midlands.

RADIO & ELECTRONICS WORLD



Advertisements must be prepaid and all copy must be received by the 4th of the month for insertion in the
following month’s issue. The Publishers cannot be held liable in any way for printing errors or omissions,
nor can they accept responsibility for the bona fides of Advertisers.

Underline words required in Bold type. Your name, address, and/or telephone number, if to appear, must
be paid for. Telephone numbers count as two words. Please use BLOCK CAPITALS. Advertisements are
accepted on the understanding that the details stated comply with the conditions of the Trade Description
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Where advertisements offer any equipment of a transmitting nature, readers are reminded that a licence

normally required.

HARROW, Middlesex. Tel: 01-868-4854.

Rate: 12p per word. Minimum charge £2.00
Send your copy to RADIO & ELECTRONICS WORLD, Classified Ads., 45 Yeading Avenue, Rayners Lane,

Box No. 30p extra
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for
pre

copy and payment to: Gainsborough

Stu

FANTASTIC OFFER. 200 assorted top
specification

L CARDS. Printed 50 for £9.90, 100
£11.55, 500 for £23.35. State

ferred background colour and send Original

dio, P.O. Box 3, Liverpool, L104YY.

IC's in manufacturers’

TRIO R1000 receiver,
30MHz Complete, leads, manuals, etc.
packing. Very
£275.00 pius free 40 channel CB
Phone: Telford 606451 evenings.

THE BRITISH AMATEUR ELECTRO-
NICS CLUB. For all

ULTRA-VIOLET EXPOSURE UNITS.
Print your own photo-etch PCBs and
enjoy the freedom of being able to
change your circuits without ruining
hours of artwork. UV-300 unit (240 x
150mm/2 x 8 watt) — £35.00+ VAT. UV-
800 unit (240 x 350mm/4 x 15 watt) —
£85.00+ VAT. The UV-800is controlled
by ZN1034 precision timer. Prices
include UK postage. Available direct
from the manufacturers: ELECTRO-

200kHz —

little use.

interested in

tubes plus 10 red LED’s and 2 opto-
isolator IC's (worth £2.50 alone) plus 44
page Catalogue No. 19 with many
thousands of mechanical and elec-
tronic bargains. Price: £6.00 including
VAT and postage. J.A. Crew & Co,,
Spinney Lane, Aspley Guise, Milton
Keynes, MK17 8JT.

electronics. Four Newsletters a year:
library of technical books and mag-
azines: help for members by experts:
annual exhibition. Subscriptions only
£4.50 per year, UK & Eire, if joining
before 1st July 1983. Details from the
Hon. Sec., J.G. Margetts, 113 South
Road, Horndean, Hants., PO8 OER.

NIC ASSISTAN & LTD., Unit 1,
Brynberth Industrial Estate, Rhayader,
LD6 5EN (Tel. 0597-810711).
OSCILLOSCOPEC.R.T.TUBES. Dual-
beam, boxed. G.E.C., Centronic types.
£42.50 each inc. P&P Details, specs.,
Coventry (0203) 463999.

r

-
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Jake me to Your

Newsagent!

Newsagents often run out of copies of R&EW simply because it

is the best value for money electronics magazine around. To make
sure you don’t miss a single issue, why not fill out the coupon and
your newsagent will reserve a copy of every month’s magazine ready
for you to pick up at your leisure. Fill out the coupon NOW and
drop it in when you pick up your morning paper.

NE WSAGENT: Please reserve me a copy of the JUNE 1983

RADIO & ELECTRONICS WORLD
and every succeeding issue until further notice.

NAME: | eiuieeeeaseeevacectasestssccssssesssscsssnasaans

ADDRESS:

D R R R R R

cecessscesesecesssessssssssssssesssnscsscscccccsevsncancl

PackcNumbers

Back issues of R&EW are available from: R&EW Back
Numbers Dept., 45, Yeading Avenue, Rayners Lane,
HARROW, Middlesex HA2 9RL. Tel: 01 - 868 - 4854
All issues, with the exception of January 1982, are still
available. All orders must be prepaid, the cost of each
issue being £1.00 inclusive of postage and packing.
Photocopies of specific articles can be provided. The
month(s) in which the article appeared must be stated.
Due to the high staffing costs involved in providing this
service we regret that we must charge £1.00 per article.
Again, all orders must be prepaid.

Overseas Agents:

Holland Electronics, 071 - 218822, Postbus 377, 2300 A. J. Leiden.
U.S. Project Pack Agents, Box 411, Grenville, New Hampshire, NHO30408. U.S.A. J

~

6u65c'u7otton.5

If you want to be sure of getting your copy of Britain’s
most informative Radio/Electronics magazine, PLAY
SAFE & SUBSCRIBE.

Fill in the form below and send to: R&EW Subscription
Dept., 45,Yeading Avenue, Rayners Lane, HARROW,
Middlesex. HA2 9RL. Tel: 01 - 868 - 4854

| would like to subscribe to Radio & Electronics World for a year
(12 issues). Please start my subscription from the ................. issue.

SUBSCRIPTION RATE UK

Overseas
I enclose a cheque/postal order/International Money Order® to
the value of £

£13.00 per 12 issues
£13.50 per 12 issues

Please use BLOCK CAPITALS and include postal codes.
NAME (Mr/Mrs/Miss)e s s coavsssscsaasssasessscscssssssssssnss

ADDRESS cecevessccsssccosssssossssssssssasssssassasascscae

#0000 0000009000000 000 0000000000 s0000cs00cE00c0cscE00R000l

I SIGNAUUTE: cccvvvvirrssecsienissssssissniscssssisississrsssissssussissssssssssssssinne |

Ju
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PARTS PROFILE

DFM

Resistors

10k(50ff).. 10M.. 100k(20ff)..
Potentiometer

220k Min Cermet..
Capacitors

22p. 27p.. 100p.. 15V tantalum.. 10V tantalum..
Semiconductors

ICM7226A.. 4532.. 4049.. ICM7231A.. 74HCON . 7805..
Miscellaneous

TC15-65p trimmer.. X110MHz crystal 40 pin IC sockets.. 8-digit disc

connectors.. 6 digit bezel.. P switch(3off). 3way bracket Verobox.. Play LUCID
IC9F711 and edge CBs.. 2 pole push-push SUE (20mm).. knobs.. BNC
sockets..

RGB

Resistors

10k(60ff).. 1k8(30ff).. 75R(40ff).. 330R(20ff).. 15k.. 6k8.. 5k6.. 2k7..
Potentiometers

100R min preset(3off)..
Capacitors

10u 25V tant(4off).. 100n 50V ceramic(3off).. 2u2 25V tant(20ff).. 47u 25V
tant..

Semiconductors

1N4148.. BC107(40ff).. BS250 .

Miscellaneous

6 pin DIN socket.. T1.. SPST toggie.. RG174 50R coaxial cabte . solder.. PCB..

PLEASE SEND ME THE ABOVE, TICKED COMPONENTS
FOR USE IN R&EW PROJECTS.

"1 ENCLOSE £..oveeeveee.
*PLEASE DEBIT MY "ACCESS/BARCLAYCARD ACCOUNT

*PLEASE DELETE AS APPROPRIATE
90
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Intelligent EPROM Programmer

WARNING
ensure

correct 1C
orientaton

The new PROM 1 from P.M.S. offers the user an intelligent,
easy to use EPROM Programmer, capable of programming a
wide range of common EPROM types. The unit has its own
CPU with a 4K memory buffer and communicates to the
user's Computer/Terminal over a standard R.S.232 link.
Full on-screen editing facilitateseasy modification of
machine code programs.

The PROM 1 offers the following functions:-

. Disk to Buffer. Allows a file to be copied from disk into the PROM 1's internal 4K buffer.

. Buffer to Disk. Allows contents of buffer to be stored on disk.

. EPROM to Buffer. Allows contents of EPROM to be stored in Buffer.

. Buffer to EPROM. Programmes EPROM with current contents of the Buffer.

. Display Buffer. Displays contents of the Buffer on screen and allows full screen editing of the buffer contents.

. Check EPROM Status. Checks the status of the EPROM plugged into programmer socket i.e. -EPROM type and whether it
is blank, equal to or not equal to the buffer.

OB WN =

The PROM 1 can be used with just a terminal but functions 1 and 2 wiil not apply.
The unit is supplied with fuil operating instructions, including CP/M routines for system configuration.

w data
systems
The 16-~-bit Micro

with 8-bit compatibility and colour graphics

R.R.P. £349.00

The
series Microcomputer

Features 8088 and 8085 processors, 128K user RAM expandable
System from Zenith

to 768 kb, 2 x 320kb drives, 2 serial ports, 1 parallel port, fight
pen socket and 4 - S100 bus slots for add on options. Disk
controller supports 4 - 8" drives and 4 - 5,25’ drives. High
resolution graphics (640 x 225 pixels, 8 colours). Supplied with
MSDOS, CP/M 85, 16-Bit Microsoft Colour Basic with FULL
GRAPHICS implementation and complete documentation.

The Z-100 comes in two basic forms:-

Z-120-22 With integral monitor (as illustated) and 1 colour
plane ram set fitted ......ccooeevivirererneenenns £ 2,590
Z-100-22 Low profile version with full colour
RAM set

Twin 8" Drives (as illustrated), suitable for the Zenith Z-100 series computer with no extra

interfacing. Capacity 1.2 MbD Per driVe .....covveiviviriiiiinieeeeesee e eeeseeaeeseseesesseesenessons £ 1,050

Colour Monitor. Zenith ZVM-134 high resolution 13" RGB monitor - Special introductory

offer price ... £ 400
——_ Zenith ZVM- 85

Send for our current list of Ex-demo and second user equipment at low low prices.

TS E—

[ —Developments

22 Tarsmill Court Rotherwas Hereford HR2 8JZ2
Tel: Hfd 265768, 50848 (STD 0432)



BULGIN MULTIRANGE
CONTROL KNOBS

A UNIQUEBLEND

» .

"" sc-’,a-"sr-. aw.'—,__,_‘ '\’ —“"!‘3—- n’;.—-: >

’ f‘\ = m g E S e — :.l |

’ —— - P “!-’- - ;—"- ﬁ '~ ,«,—- -~ e R el - S— -

—_ .’ ~ ,"ﬁ”—\ "af""'\'*’~ :

;'J.
’



