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CE microprocessors

Why should consumer electronics require digi-
tal processing equivalent to that of a high-
power IBM computer system? Well, to be able
to operate sophisticated games systems might
be one answer, and think of all the processing
required for video signals to be able to drive
flat-screen displays and provide enhanced TV,
HDTV and so on. But that’s only part of the
story. With broadband networking, vast quanti-
ties of AV data can be fed to domestic CE sys-
tems. So substantial processing power is, for
various reasons, required in the CE field.

Sony is to invest some £2.5bn over the
next three years on developing semiconduc-
tor devices that it hopes will give its prod-
ucts a technological lead. Almost half of that
is to go towards a microprocessor called
Cell, which Sony is developing in conjunc-
tion with Toshiba and IBM. Cell is described
as a ‘network processor’ that can be used in
any network-capable device - phones, TV
sets, cameras, audio systems and so on.
Development of Cell started back in 2001. It
has also been referred to as a “supercomput-
er on a chip”, with the ability to carry out a
trillion calculations a second, a thousand
times faster than the microprocessors cur-
rently used in PCs.

Cell is expected to be the heart of the next-
generation PlayStation system, which Sony
says will be far more than a games machine.
It will, for example, be capable of interactive
games operation via the internet. Sony also
wants to be able to use Cell to provide a dra-
matic improvement in TV picture quality, and
to enable TV sets to operate as a home server
computer. Sony plans to launch a Cell-
equipped TV set in 2006, the company’s sixti-
eth anniversary year.

Toshiba envisages use of Cell as a living-
room server that will act as a central database
for other domestic electronic equipment. It

has in mind five markets for Cell: digital CE
products, mobile products, intelligent office
equipment, domestic appliances and automo-
tive products.

The Cell alliance is investing heavily in
the project. Its plans extend beyond develop-
ing just a powerful microprocessor: it envis-
ages that Cell will become the standard
processor for broadband products, as the Intel
Pentium has become the standard for PCs.
Mass production of Cell microprocessors is
expected to start next year, with Toshiba pro-
ducing chips that use 65nm technology.
Within the alliance, Sony is primarily respon-
sible for applications development, Toshiba
for chip manufacturing technology and IBM
for chip design.

Intel, the leading microprocessor manu-
facturer, is naturally not overlooking such
applications and has been developing chipsets
aimed at the CE market. The recently
launched 915 and 925X Express chipsets will
work with a Pentium 4 microprocessor and
Microsoft’s Windows Media Centre software
to enable a PC to act as a CE product. Intel’s
European director of marketing Erik Steeb
maintains that a PC is “the best platform for
storing and managing CDs and videos™. At a
recent event he demonstrated the use of the
chipset to provide 1,080-line interlaced video
in conjunction with Windows Media Video
HD compression, play audio CDs and run
games, using a huge widescreen display and
Dolby 7.1 sound.

Are we at the beginning of a new era in
CE technology? There are certainly exiting
prospects ahead. But current technology can
do most of what we could possibly want in
the normal domestic environment. In the end
it will be a matter of who can provide the
best compromise solution in terms of cost
and capabilities.

Dixons in transition

The Dixons Group had record turnover of
£6.492bn in the year to May I, 2004, with
profits up year on year from £279m to £366m
(though they peaked in 2001, at £647m). It
might seem surprising therefore to see all those
high-street Dixons stores with closed-down
notices. This is part of the closure of 106
under-performing stores mentioned in our
news pages in the June issue. Dixons itself is
no longer the main business in the group: inter-
national trading accounts for £1.794bn of
turnover, Currys for £1.752bn, PC World for
£1.532bn, Dixons for £798m and The Link for
£407m (there are some other activities as well).
The question is, where does Dixons itself
go from here? The two larger of the new xL
out-of-town stores are apparently not per-

forming to expectations. Recently there has
been speculation about extending the range of
products, and also about scaling back the size
of the new outlets. A new product range is
due in the stores in time for the Christmas
trading season, but there is no information at
present about what it will contain. Meanwhile
service contracts, the old extended warranties,
are to be relaunched, the sales pitch being
that they differentiate Dixons from its less
specialist rivals.

We shall just have to see how things devel-
op. Dixons has good product ranges, well-
trained staff and keen prices. But it faces fear-
some competition, in particular from the super-
markets and now e-traders. The situation is not
an enviable one.
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Sky goes for FTA and HDTV

What do you do when you have
some 7-3m subscribers and the
growth rate is slowing down?
This is the situation that BSkyB
has been facing recently. The
huge success of the terrestriat
Freeview service — some 4-4m
Freeview set-top boxes and
integrated digital TV sets are
now in use — has also been seen
as a threat to Sky’s potential
growth. We now know Sky’s
solution to the problem: to go
for its own free-to-air offering,
which has been dubbed FreeSat
by media observers, in order to
drive growth, and drive profits
by introducing a premium,
HDTYV service.

FreeSat will be available
direct from BSkyB for £150,
which provides a minidish, a
set-top box, a viewing card
and professional installation.
and is guaranteed to be avail-
able for at least two years ini-
tially. Viewers will be able to
receive some 115 FTATV
channels and 80 radio stations.
including the BBC services,
also interactive services. Sky
had previously offered a free
dish and decoder to those who
did not wish to subscribe to a
Pay-TV package for an instal-
lation charge of £120. The
advantage of the new offer for
Sky is easy upgrades to Pay-

TV packages. BSkyB aims to
have 8m subscribers by the
end of next year.

The proposed HDTV pack-
age would include sports.
movies and documentaries.
Sky points out that UK broad-
casters already use HDTV
cameras to record programmes
in order to be able to sell them
to overseas broadcasters —
HDTYV services are in opera-
tion in the US. Japan, South
Korea and Australia. The
proposed start date for Sky’s
HDTYV service is some time in
2006. It’s not certain which of
the two international HDTV
standards. 1,080 lines inter-

Domestic networking

The Digital Living Network
Alliance (DLNA), which was
formerly known as the Digital
Home Working Group
(DHWG). has published its
Home Networked Device
Interoperability Guidelines
version 1.0.

More than 140 companies
are members of the DLNA,
including Intel, IBM,
Microsoft. Nokia, Panasonic.
Philips, Samsung, Sharp, Sony
and Thomson. Its aim is to
develop agreed specifications
that will enable digital content.
such as music and images, to
be shared by various devices
such as a PC, TV set and
mobile phone. The
Interoperability Guidelines
define the design principles for
moving content from one CE,
PC or mobile product to anoth-
er via a wired or wireless
home network.

Research suggests that 52
per cent of US on-line house-
holds and 47 per cent of
European broadband house-
holds will have a home net-
work by 2008. The DNLA.
reaching a cross-industry con-
sensus, has identified two
major components, a media
server and a media-rendering
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device, as being necessary for
seamless interoperability
among items that can access a
home network. These compo-
nents are based on open stan-
dards such as Internet Protocol
(IP). HTTP and WiFi.

The DNLA is developing
agreed specifications for digi-
tal rights management and
copy protection, and a logo
that identifies products which
comply with its specifications.

The first DLNA-compatible
products are expected to
become available next year.

Packard Bell has launched
the net2plug Home
Networking Kit, which pro-
vides home networking via an
existing domestic electricity
supply, i.e. power-line commu-
nication (PLC). The Kit con-
sists of two USB plugs, two
USB cables and software. The
system gives full coverage
within the household, 56-bit
DES link encryption with key
management, multiple wireless
and mobile applications
(Ethenet and WiFi plugs will
soon be available), and high-
speed transmission
14Mbits/sec now, with
200Mbits/sec available later
this year. The cost is £99.99.

Portable PVR

A portable personal video
recorder, the pPVR, has been
launched by Fusion Digital
Technology Ltd. of Harrogate,
North Yorkshire. Its 20GB hard
disk enables up to forty hours of
video programming to be stored.
Dimensions of this natty device.
which is unique in being able to
accept analogue and digital
inputs, are 120 x 81 x 16mm
(about 4-75 x 3-25 x two thirds
of an inch).

The integral 3-5in., back-lit
LCD screen provides entertain-
ment on the move. Battery life
with video viewing is five
hours, ten hours with audio only
use. The record timer gives the
unit the flexibility of a full-size

laced or 720 lines with pro-
gressive scanning. will be
used.

BSkyB also has under con-
sideration adding web content.
using Web TV Programming
Language (WTPL). This would
probably be a payable service.

BSkyB is to increase the
price of its packages for the
second time this year. From
September 1st viewers who
subscribe to the top-tier pack-
age — over half of Sky's sub-
scribers — will pay £41 a
month, an extra £1, represent-
ing a 2:5 per cent increase. In
January the price rose from £38
to £40. a 5 per cent increase.

PVR, and recordings can be
played back via a home enter-
tainment system.

Files can be downloaded
from a PC viaa USB 2.0 port.
by direct connection to a dedi-
cated STB or DVR or, via its
built-in MPEG encoder, from an
audio or composite video/S-
video source. The unit can pro-
vide MPEG-2 and MPEG4
playback. also playback of MP3
and WM9 audio files.

For further information
contact Fusion Digital
Technology Ltd.. Crown
House. Hornbeam Park.
Harrogate, North Yorkshire,
HG2 8PB. The phone number
is 01423 815 000.
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DVD update

Toshiba has announced two digi-
tal video recorders that can
record on a DVD or a hard disk
and can record two TV pro-
grammes simultaneously on the
hard disk. Models RD-XS53 and
RD-XS$43 can also be remotely
controlled via the intemet. The
latter is done via Net de Navi
software, which makes remote
control possible from a PC, a
PDA or a mobile phone. Once a
programmie has been recorded it
can be saved in any one of 24
folders, enabling users to set cat-
egories for a programme library.
The new recorders include
DEPG, Toshiba’s proprietary
electronic programme guide: by
means of a broadband intermet
connection the user can down-
load an on-screen programme
guide from which selections can
be made for recording.

Model RD-XS53 has a
320GB hard disk that enables up
to 570 hours of material to be
recorded, and can interface with
and control an external tuner for
the Japanese Sky Perfect TV
service. Model RD-XS43 as a
250GB hard disk that provides
up to 445 hours of digital
recording. Both models have a

multi-drive that enables DVD-
RAM, DVD-RW and DVD-R
discs to be used. Other features
include enhanced recording
quality using Toshiba’s new RD
Engine W, a recording mode that
provides sustained recording at a
video bit rate of |Mbits/sec, and
high-speed dubbing from the
hard disc to a DVD at up to 32
times standard speed. The two
models are to be launched in
Japan on August 1. No price or
details of a European launch
have been announced.

Sharp has launched a number
of new digital video recorders in
Japan. Model DV-HRD200 can
record on a DVD or a 400GB
hard disk, the industry’s highest
capacity. HDTV broadcasts can
be recorded off-air using the
built-in HDTV tuner. Recording
capacities are up to 34 hours of
HDTV programming, up to 102
hours of standard-definition dig-
ital TV, up to 390 hours of ana-
logue TV or up to 750 hours of
radio material. Models DV-
HR450 and DV-HR400 are
combined hard disk and DVD
recorders that provide high-
speed dubbing at up to 48 times
standard speed. Model DV-

Masts sold

You wouldn’t think that trans-
mitting masts and towers are
the sorts of things that are there
for buying and selling.
Nowadays however they are.
In 1997 Crown Castle UK
bought the BBC’s TV and
radio towers. It now owns 750
towers that are used for trans-
mitting analogue and digital
radio and TV, and 3,500 masts
(about 18 per cent of the total)
that provide services for
10,200 mobile phone opera-
tors. The whole lot is being

HRW?30 is a combined hard
disk/DVD/VCR combi unit
with three built-in tuners. Model
DV-RW190 is a DVD/VCR
combi recorder.

Panasonic has launched a
home-cinema system, Model
SC-HT37R, with a hard-disk
and DVD recorder, recording
on DVD-RAM or DVD-RW/R
discs or an 80GB hard disk. Up
to 142 hours of video can be
stored on the hard disk and up
to 16 hours of video on a dou-
ble-sided DVD-RAM disc.
High-speed dubbing enables a
one-hour HD recording to be
transferred to a DVD-RAM
disc in 2-5 minutes or a DVD-R
disc in two minutes. High-
speed dubbing from a DVD-
RAM disc to the hard disk is
also possible.

The Panasonic digital video
recorder Model DMR-E85 has
been released in the UK. It can
record on DVD-RAM/DVD-R
discs or an integrated 80GB
hard disk, with five recording
modes. Up to 142 hours of
video can be stored on the hard
disc and dubbed to DVDs.
Model DMR-E65 at about £400
is a DVD-RAM recorder with

sold by US-owned Crown
Castle Corporation to National
Grid Transco, which owns the
country’s electricity and gas
networks, for £1-1bn. Through
its Gridcom subsidiary NGT
already owns a network of
some 1,400 mobile phone
masts that provide services for
2,800 operators including
Orange T-Mobile, Vodafone,
02 and 3. It seems that Crown
Castle Corporation expects bet-
ter returns from developing its
business in the US.

Sunglasses with TV

SD and PC card slots for view-
ing JPEG and TIFF images. It
has five recording modes and a
progressive-scan output. Model
DMR-E75V, a combined DVD-
RAM/VHS recorder, includes
DVD-Audio and Quasi S-video
playback. Recordings can be
copied from one format to the
other, and a twin tuner enables
two different programmes to be
recorded simultaneously on disc
and tape. No price details have
been released.

LG Electronics has launched
the 8000 series of slim DVD
players. Models DV8731,
DV8600 and DV8900 are just
39mm high. They are compati-
ble with DVD-video,
DVD+R/RW, SVCD and VCD
video discs and CD, CD-R,
CD-RW and MP3 audio discs,
include a JPEG picture viewer,
and work with Windows Media
Audio. They are also supplied
with Kodak picture CD soft-
ware, enabling users to view
digital images that have been
stored on a CD. Model
DV8731 includes last-scene
memory, a X100 high-speed
smooth scan, x2 soft scan, 3D
surround sound and DTS.

If you can’t bear to be away from TV and video, a pair of sun-
glasses called the Eyetop Centra could be the thing for you.
They incorporate a colour LCD screen on the inside of one of
the ienses. at the lower centre of the lens, and can be connected
to a TV source, DVD player, camcorder or other video device
via a control unit attached to a belt — this also supplies power.

Sound is supplied via
earplugs. For cam-
corder use the

device can be used
as an external
viewfinder. Price is
about £350. For further infor-
mation check the web at

www.eyetop.net or www.gadgets.co.uk

Freeview EPG launched
A seven-day Freeview electronic progra
nationwide roll-out for the EPG. Software

with some because of on-board memory constraints,

mme guide (EPG) has been launched, initially from Crystal P
downloads will make it available for existing set-top boxes a

alace. This is expected to be the start of a
nd IDTVs, though there could be problems
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There are two schools of thought on how to run a repair service: take
every product back to the workshop, or try to carry out as many

repairs as possible on site. Michael Mar

finds the latter approach

best suited to his one-man business with its large suburban customer
base, completing about 90 per cent of repairs in customers’ homes

here are two schools of
Tthought on how to go about

carrying out repairs to TV,
video and other consumer electron-
ics products. One is to uplift every
product and take it back to the
workshop, or have the product
delivered, and carry out the repair
there. I find that one disadvantage
of this approach is that the cus-
tomer doesn’t get to see what you
are doing, so there can be queries
about what has and hasn’t been
done. I try to repair as much as
possible on site, even if it means
returning a day or two later with
the required part(s).

This approach is especially
important with TV sets, which
seem to be getting heavier and
heavier. Remember that your back
is delicate and, unlike the TV set
you are working on, cannot be
replaced. The less I have to carry,
the less strain on my back. Another
advantage is that if you can repair
the product on site during a first
visit you will save the time and
fuel cost that would otherwise be
required to return it.

Product knowledge

To carry out work in this way
requires a considerable amount of
confidence and knowledge of the
products you are servicing. I am
not suggesting that you repair
every product in the customer’s
home. This would be a nearly
impossible feat: lack of spares and
circuits, difficult faults, also poor
lighting and working conditions
mean that there will always be
some repairs which simply cannot

Some of the kits and cases opened up

be completed on site. One line of
the advertisement I place in local
papers says “Repairs carried out in
your home (where possible)”.

During the course of the initial
telephone conversation I try to
establish the product’s make and
model number and obtain a brief
description of the fault I'm being
asked to repair. In this way I can
ascertain what the cause of the
problem might be and give the
caller an indication of the likely
cost. I never do free visits or esti-
mates. Why should we? On the few
occasions when I have succumbed
and given a free estimate I’ve
never been given the job and have
lost out on time and fuel.

Getting organised

To be able to repair products in cus-
tomers’ homes, you have to carry
with you test equipment, tools and

spares. These take up the whole of
the rear part of my Volvo estate car,
leaving the back seat free for small-
er products that may have to be
taken back to the workshop — or
returned. See accompanying photo.
My main tool case contains a
variety of screwdrivers, including
Torx, Posidrive and flat-bladed driv-
ers. There is also a small jeweller’s
set, and I have a number of nut-
spinners. Pliers, tweezers and cut-
ters are of course essential - don’t
buy the expensive ones, as they are
easily lost. A 24V soldering iron
with a mains transformer, solder and
desoldering braid are included. The
transformer is a toroidal type, to
keep it slim, and is built into a case.
Other contents of the number one
tool case are a magnetiser/demagne-
tiser tool, a digital multimeter, a
torch, a bag full of odd screws (they
come in very handy), cable ties, a
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fibre-tip pen, a videohead cleaner,
solvent cleaner, silcone lubricant,
grease and of course silicone
heatsink compound.

The next tool case is for heavier
work, i.e. aerials and satellite prob-
lems. It contains coaxial plugs, F
connectors, cable clips, a hammer,
saw, drill bits and heavier-duty tools.

A third tool case is used for
large tools that are less frequently
used. It contains a hairdryer, a hot-
melt glue gun and sticks, freezer
spray and flux in a spray can.

So much for the tools required
to open the product and work on it.
You also need a stock of spares.

Spares carried

A portable chest of drawers contains
a selection of mains-supply switches,
posistors, mechanical video parts
and batteries. The switches include
the types used in Philips, Sanyo,
Ferguson and Sony TV sets, with or
without auxiliary contacts. You
don’t need to carry loads of these
parts. A couple of each will suffice -
restock as you use them. Posistors
include the general 96209 type,
some two- and three-legged black
types and some of the special
Philips and Panasonic types.

It’s not so easy to know what
video parts to carry. Demand for
VCR repairs is diminishing, so you
must be careful not to overstock. |
carry a couple of pinch rollers and
the worm wheel and shaft used in
Philips Turbo decks, Panasonic
load-motor couplers for the K deck,
the Toshiba V-shaped arm and the
clutch assembly used in later
Toshiba, Sony and Samsung mod-
els. All other video spares are
obtained from suppliers as required.

I have boxes of AA, AAA and
PP3 batteries, the latter being used
mainly for the multimeter.

The next four containers are
slimline, compartmentalised carry
boxes used for semiconductor
devices, non-electrolytic capacitors
and resistors.

I keep a good stock of transis-
tors and diodes. Transistors include
the BU2508AF, BU2508DF,
S2000N, S2055N, BUHS515,
BUHS515D, BUT11AF, the
2SD2539 and 2SC5251 used in
some Sony sets, and a small selec-
tion of power MOSFETS. The lat-
ter includes the BUZ90/91 and
IRFPC50 (used in some Grundig
sets). The diode selection includes
types 1N4148, IN5602, BY228,
BY399 and BA159. In addition
there are a few zener diodes.

Another case contains ICs,
including the STV9379, TDA8170,
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TDAS8171, TDA8172, LAS515,
LA5521, LA7845N, TDA3653B
and TDA3654 for field deflection
and the STR54141, TDA4603-5
and others used in power supplies.

The third of these slimline cases
is used for resistors. I stock a
selection of low-value fusible
resistors, both 0-25W and 0-5W
types. For high-value resistors, i.e.
over 10kQ, I use the Philips 1W
and 2W types, obtaining them from
Farnell. If you service Ferguson
sets fitted with the TX10 and
TX100 chassis, carry a few 3:3kQ
resistors. There are still a few of
these sets with the original
TDA3652 field output IC. You will
need to modify them when chang-
ing to the TDA3654.

The fourth slimline case con-
tains non-electrolytic capacitors,
including 6-8nF, 8:2nF 9-1nF, 10nF
and 11-5nF line output stage tuning
capacitors, and 390nF, 470nF,
560nF and 680nF line scan cou-
pling/correction capacitors. Other
types include the 220pF and 330pF
(both 2k V) capacitors used in some
Philips power supplies, the InF,
1-2nF and 1-5nF 3kV capacitors
used in line output stages, the small
orange trimmers used in chroma
oscillator circuits and a few others.

The largest parts case looks like
a tool case and contains electrolytic
capacitors, fuses, some Sony spares
and all other bits and pieces. There
are three RAACO boxes within the
case, the largest being used for the
electrolytics. Many repairs involve
replacing electrolytic capacitors, so
a good stock of high-quality, high-
temperature types is essential. |
prefer to buy these from RS or
Farnell. Make sure that you include
some high-voltage types, e.g. 250V.

Another box contains a selection
of 20mm fuses, both quick-blow
and time-delay types. I also keep a
good stock of 3A, 5A and 13A
plug-top fuses. A small box con-
tains some Wickman fuses and F
and N type solder-in fuses.

For some time I have kept a
selection of common Sony spares.
These include the 110Q and 220Q
10W resistors and the 680uF, 50V
electrolytics and trimmer capacitors
used in the AEI chassis, the RGP10-
17 diode used in the 1kV A1/G2
supply and the associated 1k<2
fusible resistor, and the STR54041
chopper chip (the pin connections
differ from the standard version).

I do not carry optical blocks and
line output transformers with me,
for two reasons. First there are a
number of different types, especial-
ly with LOPTs, and secondly any

guarantee provided by the supplier
will date from his invoice, not the
date of fitting.

Carrying tools and stocks of
spare parts requires a considerable
investment: 1 would suggest a good
mark-up to cover the cost of
obtaining and stocking these items.

In addition to the above I have
an oscilloscope in the car. It is use-
ful, but don’t carry an expensive
one around — you’ll regret it if this
is stolen. A pattern generator is also
a Godsend. 1 use a slightly-modi-
fied Manor Supplies Mark IV type.

Ordering
No engineer can carry every part for
every model — the investment would
be huge and the financial returns
very poor. Most items would lay
unused for months if not years. So
it’s up to you as engineers to find
out which parts you use frequently.
Distributors such as SEME and
Charles Hyde carry a good stock of
all common parts and, provided the
postal service is not on strike, most
items are delivered within 24-72
hours. I have been known to order
parts from SEME at ten to five and
find that they have arrived on my
doorstep at 8.00 a.m. the next day.

Portable office

I give a three-month guarantee on
all my repairs. The best way of
keeping track of work carried out is
to use a computer. I carry a laptop
computer together with a printer. |
have a connection on it to the inter-
net, and the Sali CD ROM, so I can
check on the price and availability
of spares 24 hours a day, seven
days a week!

I also have a subscription to
Euras, so that [ can look up difficult
faults in the customer’s house —
provided a phone line is available.

Key to success

So there you have it: my key to
successful servicing in the field. On
average, | complete about 90 per
cent of my jobs in the customer’s
home.

Rear view of
Michael Maurice’s
Volvo estate car,
showing the way
in which the spares
and equipment he
carries are
arranged.
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Vintae

car radios

! Ledeune takes a look at car radio design in the post-war period,
up to the time when transistors came into use, and in particular con-
siders the power supply arrangements

radio to be fitted. Fifty years

ago however a car radio was a
luxury. and often a liability for the
unwary. Before transistors came
along and altered electronic tech-
nology for ever. portable and
mobile equipment was bulky, heavy
and power-hungry. The valves used
in a car radio needed heater power
and an HT supply of something
over [50V.

Today’s car buyers expect a

Basic models
Most vintage car radio designs use
a standard valve line-up with three
or four valves to provide the fol-
lowing functions: frequency chang-
er. IF amplifier. detector, audio
amplifier and audio output stage. A
push-pull Class AB1 output stage
was occasionally used to provide
greater output power. The detector
diode was usually incorporated in
the IF or audio amplifier valve.
Power was obtained from the
car battery of course, usually a 6V
or 12V type. A vibrator unit with a
step-up transformer produced the
HT voltage required. It consisted of
an oscillating-contact spring set

+o—+9
4

Solenoid

that fed the DC input in alternate
directions through the primary
winding of the transformer, see
Figure 1. With this type of vibrator
arrangement the output would be
rectified by either a valve rectifier
such as the 6X4. a heaterless valve
rectifier such as the OZ4 or a metal
rectifier of the copper-oxide or
selenium variety. The valve heaters
were supplied by the battery direct-
ly: there were 6-3V and 12-6V
valves to suit the battery in the car.
Incidentally it has been said that
these standard valve heater voltages
were set by the requirements of
lead-acid battery operation, being
the voltages of car batteries in use
and under partial-charging condi-
tions.

Because of the very low voltage
supply and the considerable power
consumed by a receiver, it is not
surprising that if someone decided
to stop the car for a while and lis-
ten to the radio they may not have
been able to get started again. as
the battery had insufficient energy
ieft to start the engine. Use of the
starting handle would then be
required. A typical current con-

6/12v
DC

—o+
Vibrator
|\ Contacts HT
N -
' Y
— 00— .

Figure 1: The basic vibrator power supply arrangement.

sumption with a 12V car radio of
basic design was 6A: more sophis-
ticated models took up to 10A.

Physical arrangements

The size of early models was such
that much of the receiver was
installed in the engine compart-
ment, close to the battery to avoid
the need for long cables. All that
was visible inside the car was a
control panel that included the tun-
ing knob and illuminated dial. the
on/off switch. a wavechange switch
and the volume control. The tuning
and wavechange functions were
operated by Bowden cables. and a
relay was used to switch on the
supply to the receiver, avoiding the
need for long power cables to the
control panel. Later models brought
the receiver unit inside the passen-
ger compartment, leaving the
power unit and audio output stage
in the engine compartment.

A problem with all vehicle
radios is ignition interference.
Early attempts to obtain noise-free
reception included resistive sup-
pressors in the ignition leads and
screened ignition leads.
Subsequently the now common
suppressor cable came into use.
The dynamo used to maintain bat-
tery charge sometimes also
required suppression: unsup-
pressed ones caused a sharp whine
that varied with the engine revolu-
tions. The vibrator unit in the
receiver’s power supply could also
add to the general load of hash
generated under the bonnet: spark-
suppression capacitors were
always fitted to damp the interfer-
ence and prolong the life of the
vibrator contacts.

August 2004 TELEVISION



The vibrator

The vibrator was housed in a sealed
can and consisted of a set of spring
changeover contacts operated by an
electromagnet (solenoid) that was
connectzd to an auxiliary contact
on the spring set, see Figure 1. The
solenoid was thus energised when
DC was applied to the unit. As a
result the spring-set changeover
contacts were moved to one side,
connecting the supply across one
half of the transformer’s centre-
tapped primary winding and at the
same time breaking the connection
to the solenoid. As the solenoid
field collapsed, the contacts swung

6n2v

1

2Ly
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Figure. 2: The synchronous version of the vibrator power supply had an extra pair of contacts
that did away with the need of a separate rectifier.
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Figure. 2: Vibrator power supply used in the Radiomobile Model 20X.
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Figure 4: Synchronous vibrator power supply used in the Ekco Model CR280.

back again. connecting the other
side of the primary winding to the
supply and reconnecting the sole-
noid ene-gising contact.

This *buzzer’ action sent current
through the sections of the trans-
former's primary winding alternate-
ly, setting up an alternating flux in
the core. The step-up transformer
producec a high voltage across its
secondary winding: after rectifica-
tion, this provided the receiver’s
valves with their HT supply. Buzz
it did. and one didn’t need a keen
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ear to determine whether the vibra-
tor supply was working or not.

Some vibrators. known as the
synchronous type, had an extra pair
of contacts that provided rectifica-
tion. This arrangement is shown in
Figure 2.

Figures 3 and 4 show practical
non-synchronous and synchronous
vibrator circuits.

Receiver circuitry
The receiver was generally a three-
or four-valve unit that was tailored

to provide extra performance from
a small whip aerial under extremely
variable signal conditions. AGC,
which was sometimes delayed, was
applied to the IF amplifier valve and
the mixer section of the frequency-
changer valve. a fast-operate, slow-
release action being preferred.
Stable tuning was a number one
priority. It was difficult to achieve,
because of the high lemperature
range experienced by a receiver unit
mounted in the engine compartment.
Some early receiver manufacturers
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Figure 5: Typical
transistor converter
circuit.
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adopted permeability tuning because
temperature compensation was easi-
er to apply, using a fixed capacitor
and variable inductance. This was
cumbersome however with receivers
that had more than one waveband.
Superhet circuits were always
employed, because of their superior
performance, the ease of applying
AGC, and their better stability. Extra
sensitivity could be achieved by
having an RF amplifier stage ahead
of the frequency-changer stage or
two instead of one IF stages.

The more ‘de-luxe’ the receiver,

Progress

When transistor portables began to
appear it was not unusual to see
such sets hung by their carrying
handles from the top of the driver’s
window, because their puny output
was often insufficient to be heard
above the engine and road noise in
cars of that era. Having the radio
hung by the driver’s ear was the
best way for him to hear it. The
advent of power transistors such

as the OC16 and OC25 transformed
car radio, and led to the now uni-

versal fitting of radio receivers
in cars.

There was an interim period dur-
ing which hybrid receivers were
used, with valves for the receiver
section and a transistor audio sec-
tion. The vibrator was designed out.
There were two approaches to this.
The first was to use a transistor
converter, with two transistors to
drive the step-up transformer.
Figure 5 shows a typical circuit.
The second was to use a range of
valves that could provide reason-
able performance with an ‘HT’ sup-
ply of only 12V!

Development of the AF116 and
AFI17 range of transistors sounded
the death knell for the use of valves
in cars, and car radio development
went ahead rapidly.

Radio is as popular today as it
has ever been. The introduction of
viable FM receivers started a huge
upswing in car radio, coupled with
the excellent traffic reporting serv-
ice for drivers supported by the
major broadcasters. The introduc-
tion of a tape cassette playing facil-
ity and subsequently CD have
added to the interest. It's now
called “in-car entertainment”. |

the higher the current consumption.
But a push-pull output stage didn’t
significantly add to the overall battery
drain unless the receiver was operated
at high volume, as would have been
the case had today’s pop music then
been around. Class ABI or AB2 oper-
ation was popular for push-pull out-
put stages, as the current consumption
is to a large extent proportional to the
audio-output level.

The Radiomobile 20X and Ekco
Model CR280 were popular models
from the 1957-8 period, both provid-
ing MW/LW reception. The former is
a basic receiver designed for 12V
operation only, with either positive-
or negative-chassis electrical systems.
Thpe power unit has a non-synchro-
nous vibrator, the transformer’s sec-
ondary winding being connected to a
selenium bridge rectifier. The valve
line-up is ECH81 frequency-changer,
EBF80 IF amplifier and detector, and
HN309 audio amplifier/output.

Permeability tuning was a feature
of the CR280. Its power supply used
a synchronous vibrator that was set
for positive-chassis systems:
changeover to negative-chassis use
was achieved by reversing the leads
connected to the transformer’s pri-
mary winding. The valve line-up was
ECH42 frequency changer, EF41 IF
amplifier, EBC41 audio
amplifier/detector and EL42 audio
output. This model had a current con-

sumption of only about 2A.

Bonus materials include:

Order Form:

Name (Block Caps):

Test Patterns DVD

SET-UP AND DIAGNOSTIC TOOL

The affordable alternative to expe 1sive pattern generators'
Test Patterns DVD offers eighteen Industry Standard test patterns in both
4:3 and 16:9 formats, all with a 1Khz audio tone.

Ideal tool for use in field and workshop environments!

B Pro-Logic System Set-Up B Test Cards Of Nostalgic Interest
Enquiries: ahmet.h@btconnect.com
Enclose cheque for £19.99 made payable to A. Huseyin

Address:

Post Code:

Phone:

Email:

Send this form with your payment to:
A. Huseyin. Unit 1b Foxholes Ave, Hertford, Herts SG13 7JG
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PROMAX

TELEVISION TEST
PATTERN GENERATOR

FEATURES INCLUDE :

Covers 4:3 and 16:9 formats

PAL / SECAM / NTSC Colour Systems
B/G/D/K/L/1/M/N Standards
Composite Video and Sync outputs
High Quality Construction

10 Frent panel memories
EUROCONNECTOR interface
Electronic Attenuator

Compact and Strong

User friendly

Attractive Price

Clear LCD Display

Available from Stock

Full After Sales Service

A\ PROMAX

FOR ELECTRONIC TEST
EQUIPMENT, THERE IS
NO WIDER CHOICE
THAN WITH PROMAX

.
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ALBAN ELECTRONICS LIMITED
THE PROMAX SERVICE CENTRE

6 Caxton Centre, Porters Wood,
St. Albans, Hertfordshire, AL3 6XT.

TEL: 01727 832266
FAX: 01727 810546

WEB : www.albanelectronics.co.uk
EMAIL : inffo@albanelectronics.co.uk

SALES + SERVICE + CALIBRATION

Suitab e for Televisions, projectors and flat screens

Tunable RF modulator between 37MHz and 865MHz
Tunable by channel (CCIR, OIRT or FCC) or frequency

COMPUTER MONITOR
PATTERN GENERATOR

In the world of computer monitors,
unlike those for televisions, there is a
multiplicity of different systems involved.
To satisfy this incredible demand, PROMAX
has designed the GV-241, a universal
generator for the testing of computer
monitors, which greatly facilitates their
adjustment, control and repair.

¢ Test Patterns : Colour Bars; Red; Green;
Blue; Scale of Greys; Cross hatch; Multiburst
and White

¢ Outputs : R; B; G; CVS; HS; VS; CS,; C1,C2,
and C3

AA 930
AUDIO ANALYSER

The AA-930 has been designed to
facilitate the repair, tuning and analysis
of audio frequency equipment in general.
Hence, why the six indispensible
measurement instruments from an
audio service workshop have been
combined into this one piece of test
equipment. The AA-930 is equiped with
RCA 600 2 and DIN 47 kQ connectors for
the inputs and outputs. In addition, two
BNC connectors on the front panel and
two RCA connectors on the rear panel
allow th user to view all of the signals
measured by the instruments.

Low Freqency Generator

Wow and Flutter Measurement
Distortion Meter

Stereo Watt Meter

Millivolt Meter

Azimut

TA 9038
CRT REJUVENATOR

The TA-903B has been designed to
analyse and rejuvenate the cathode
ray tubes (CRT) of colour and black
and white televisions and monitors. The
user can detect and depending upon
circumstances repair the leakage or short
cicuits, simultaneously measure the
current of the RGB cathodes in the cut
off point, trace the voltage / current
characteristics and rejuvenate each of the
three cathodes independently.




A spectrum-analyser
conversion

A spectrum analyser is very
helpful when dealing with RF
problems. Chris Jones describes a
minimal-cost modification to a
widely used signal-strength meter
so that, in conjunction with a
suitable oscilloscope, it acts as an
effective spectrum analyser

hile designing various
Wpieces of radio equipment
in my workshop it became

obvious that a simple spectrum
analyser would be very handy. I had
been using a Sadelta TC402
VHF/UHF signal-strength meter,
which displays RF signal levels as an
analogue meter reading. This meter is
OK but it would obviously be better
if, when problems turn up. I could
scan and see a range of frequencies
continuously. Spectrum analysers
provide a real-time display of signal
levels on a CRT or similar device.
This form of display is extremely
useful for observing relative signal
levels over a wide bandwidth, also
for spotting random and fleeting sig-
nals within a particular bandwidth.

Basic approach

When I checked inside the TC402 |
found that the manual-tuning
arrangement consists of a ten-turn.

36V 0w Reguiator - 12V
12v
i A Ic3
SweepSy o Anp i— ICsa |
speed gen Buffer

Figure 1: Block diagram of the scan system.
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50kQ potentiometer that selects a
proportion of the internally-gener-
ated 36V supply and feeds it to var-
icap tuning diodes within a Philips
tuner module. Further investigation
indicated that the output from the
detector circuitry could be fed to an
oscilloscope’s Y input.

A ramp voltage instead of the
manually-set tuning potential
would scan across the whole or
part of the instrument’s tuning
range. This feature and the bench
oscilloscope would provide a spec-
trum analyser at very little cost.
It’s likely that many if not most
modern signal-level meters use the
same or a similar tuning method,
so it should be possible to use the
sweep circuit I devised in other
instruments.

Warning
A word of warning to start with.
Don’t attempt this project uniess you

W
»
<

Tuning
control

are competent to carry out the modi-
fications involved, and be wary about
carrying out changes that cannot be
undone should you wish to restore
the equipment 1o its original mode of
operation. We can take no responsi-
bility for any damage to equipment.

Design rules

A few rules were decided on
before starting the design. These
are as follows:

(1) The extra circuitry must fit
within the original unit.

(2) No additional power source will
be required.

(3) Madification to the TC402 should
be kept to the minimum necessary.

(4) It should be easy to switch the
TC402 between ‘normal’ and
‘analyser’ modes.

—AM—o

L

&

Normal
Y out
Philips
o= tuner £
T Ramp -—

2
IC5b Output
e Level p——= FET
RV2 shift
Sweep
width
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Various ideas were tried, with
varying degrees of complexity and
sophistication. In the end a fairly
simple circuit emerged as the best
compromise. The circuit is powered
from the meter’s internally-generat-
ed 36V supply, which has a limited
current capability (less than
10mA), and must therefore be able
to function within this constraint.

Scan speed depends on a num-
ber of factors, one of which is the
ability of the receiver to keep up
with the sweep signal, another the
fact that there is noticeable screen
flicker when the scan speed is slow.
If the detector circuitry within the
signal-level meter is too heavily
smoothed, the sweep rate will need
to be slowed down or the detector
may have to be modified slightly.
This might involve reducing the
value of the detector’s smoothing
capacitor. A compromise is often
needed between scan speed and
display flicker.

If a digital-storage oscilloscope
is used, screen flicker will not be a
problem and the scan speed can be
slowed considerably. The limiting
factor then becomes the ability to
detect fleeting signals within the
scan bandwidth. The oscilloscope |
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use has an XY or external horizon-
tal facility, which is a must when
using this circuit.

Circuit description

Fig. | shows the scan system in
block diagram form and Fig. 2 the
circuit diagram. A 555 timer IC is
the simplest means of producing
the required ramp voltage, but the
CMOS version is needed to reduce

IC4
‘ lfmsaa
Va
j—=—— - - R7 o
Existing 1k
| components .§1k !
| s |
[ — — 4
—¢ |
50k !
*220 - —
- |
| |
BN S
_ _ '_ _I
- \ [Normai
S1 Tuning
| o votage

Sweep

|

R2 R9 BS170
330k < 330k
B G - J

Figure 2: Circuit
diagram of the
spectrum-analyser
scan generator,

the current requirement. The 555
has a maximum supply voltage of
18V so, to work with the 36V sup-
ply, a voltage regulator is required.
A zener diode would have been
OK, but would have been too
wasteful of current. I used an
LM317LZ regulator — an LM78LI12
would be a suitable alternative. If
the supply is greater than 36V,
extra components will be needed to

Wiring modifications
inside the TC402
signal-level meter.

589



Figure 3: Internal
wiring for the spec-
trum-analyser modi-
fication.
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Addition of Y and X output BNC sockets at the rear of
the Sadelta meter.

Front view of the Sadelta TC402 signal-level meter with
the normal/sweep changeover switch added at the op
left of the panel.
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reduce the input to the voltage reg-
ulator IC to a safe limit (the maxi-
mum is 40V).

As long as the control voltage at
pin 5 is not adjusted. the ramp pro-
duced by a 555 IC is from a third
to two thirds of the supply voltage.
Thus with a 12V supply the voltage
across the timing capacitor C1 will
start at 4V and rise to 8V before
returning to 4V. The ramp wave-
form produced by the standard 555
timing circuit is far from being a
linear ramp. To linearise the rising
part of the ramp, a constant-current
control chip (IC2. LM334) is
included. The falling part of the
waveform, controlled by the value
of R10, is less important and does-
n’t need to be linear.

The ramp waveform generated
across C1 is buffered by the first
op-amp, IC5a, and is fed to the

oscilloscope’s X input as well as to
the sweep-width control RV2. For
simplicity I decided to leave the
sweep-width as a screwdriver-vari-
able adjustment: the control could
be panel-mounted if required.

The operational amplifier IC
used is fairly standard. It doesn’t
need to be a single-supply type.
because none of the signals need to
go right down to OV. For instance
the output FET’s gate control range
is several volts above its source
potential. An LM358 dual op-amp
is used to reduce the board area and
pin count.

A changeover switch (S1) is
used to change between normal sig-
nal-level meter operation and the
spectrum-analyser mode.

The X and Y outputs are fed to
two BNC sockets added at the back
of the meter.

Internal position of the sweep-scan circuitry, showing the interconnections.
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Construction

The circuitry was built on strip-
board, with Kynar links on the cop-
per side — I"ve found it to be the
quickest and simplest way of con-
structing this type of project. The
circuitry doesn’t need to be
screened, so a plastic box was used
to house the stripboard. The box
was glued, using a hot-melt glue
gun, to a convenient part of the
inside of the meter to keep it sepa-
rate from other circuitry.
Fortunately the plastic box can be
butted up against the side of the
instrument case, giving access to
the sweep-width potentiometer
RV2 if this is needed. Miniature
screened cable is used to connect
everything except the power.

No modification to the original
circuitry is required other than to
disconnect the ten-turn potentiomne-
ter’s wiper and connect it to the
mode changeover switch, see Fig.
3. A single hole was drilled in the
front panel for the switch. Two
holes to suit the BNC sockets were
drilled in the rear panel. A hole can
be drilled in the side of the case for
access to RV2 if required.

Setting up

The only component that needs to
be set up in the added circuitry is
the scan-speed preset RV 1. It’s best
set at the slowest speed that can be
tolerated with regard to display
flicker. If the oscilloscope has a
digital-storage facility, the main
constraint is to be able to ‘catch’
fleeting signals.

As mentioned previously, the
oscilloscope must have some form
of XY or ‘External
Horizontal/Timebase’ facility. The
Y output is connected to one of the
channels, which must be set to
SmV/div. The other output is con-
nected to the Horizontal or
Timebase input, which is the tricki-
est to set up. Oscilloscopes from
different manufacturers are likely to
react differently to X signals, so
some experimentation may be need-
ed to get the best results. It might
be wise to try the circuit out with
the oscilloscope to be used before
modifying the signal-level meter.

I carried out X setting by tuning
to a good mid-band TV signal in
the ‘normal’ mode then switching
to the ‘scan’ mode and adjusting
the display to get the peak in the
centre of the screen, see the accom-
panying spectrum-analyser display
photo. Note that the lowest extrem-
ity of the frequency range is likely
to be non-linear, because of the
ramp ‘bottoming’ at OV. This
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Figure 4: Signal-level meter and oscilloscope connections for spectrum-

analyser operation.,

should not be a problem if the scan
width is not excessive.

I use a Hameg 605 oscilloscope,
with which the best settings were
found to be:

Channel 1 (Y input) mono, alter-
nate, set to 5mV/cm AC.

Channel 2 becomes the X input
and is set to 0-5V/cm AC.

Two BNC-to-BNC coaxial
cables have to be made up to con-

oscilloscope. Fig. 4 shows the spec-
trum-analyser connections.

The sweep-width control setting
depends on the instrument to which
the circuit is connected as well as
the intended use of the instrument.
When TV signals are being
observed it’s best to accommodate
several in the display at once, in
order to spot adjacent-channel
problems etc. Too wide a scan will
tend to lose signals. A good com-
promise is to set the scan width to

nect the X and Y inputs to the show five-six TV channels. ]
Components list
C1,C4,C5 100nF R1 4.7kQ
Cc2 100pF, 25V R2, R9 330k
Cc3 1uF R3, R8 TMQ
Cé 10nF RS, R7, R11 1kQ
C7 47uF, 50V R6 10Q
D1, D2 1N4148 R10 33kQ
IC1 LM317LZ R12 10kQ
IC2, IC4 LM334 R13 1.2k
IC3 LMC555 RV1 47kQ
IC5 LM358 RV2 100k
a1 BS170

Hardware: Two BNC sockets, stripboard, miniature
screened twin cable, miniature screened single cable,
miniature changeover switch, plastic box

Close-up view of
the added circuitry.
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THIS AREA IS
MONITORED BY
CCTV CAMERAS

WARNING

24HR RECORDING
IN PROGRESS

A microcontroller-base
CCTV switching system

In this concluding instalment John Young describes the receiver end
of the four-camera CCTV security system he devised to operate over
a distance of some sixty yards

592

Part | last month consists of

four low-cost monochrome
CCTV cameras with PIR sensors,
controlled by an AT892051 (8051)
system microcontroller IC. It trans-
mits audio, video and control sig-
nals via a low-cost 2-4GHz trans-
mitter. The output from the 2-4GHz
receiver consists of video, audio
and 500Hz control signals. These
are fed to a microcontroller system
that uses another AT892051 chip.
Fig. 1 shows a block diagram of
the arrangement, while Fig. 2
shows the circuit diagram of the
microcontroller system.

The receiver microcontroller
chip IC4 reads the time of day and
date from a battery-backed DS 1307
real-time clock chip, IC7. It adds
the RTC data to the video signal
from the receiver using an
STV5730A on-screen display chip,
IC6. The modified video signal
(with the time and date inserted)
and the audio signal are connected
to the scart input of a VCR.

The receiver microcontroller is
connected to a modified infra-red
remote-control handset for the
VCR. The 500Hz control signal
from the transmitter (on the right-
hand audio channel) starts and stops
the VCR by means of infra-red
commands. At the start of the

T he camera system described in

500Hz control signal a record com-
mand is sent to the VCR for 200m:s:
the stop command is sent when the

500Hz control signal ends.

The microcontroller chip counts
each record command and stores the
count at a memory location in the
RTC chip. When 960 record com-
mands have been counted, a rewind
command is sent to the VCR (960 x
15 seconds = 240 minutes in the
standard-play mode). Infra-red com-
mands are inhibited for two minutes
after the rewind command so that
the tape rewinds completely.

Circuit description
An auxiliary output socket on the
2:4GHz video receiver supplies
power to the microcontroller circuit-
ry. The LM7805 regulator, IC2, pro-
vides a 5V supply for the system.
The AT892051 microcontroller
chip IC4 checks for the 500Hz
audio control signal using the
timer O input TO/P3.4. Timer 0 is
used in mode 3, giving two sepa-
rate 8-bit counter/timers. Timer OL
counts the number of incoming
pulses at TO/P3.4 during a 10ms
interval in order to detect the con-
trol signal. Timer OH generates
250us interrupts which are count-
ed to create 10ms and 333ms
flags. Timer | generates a 9,600-
baud clock for the serial port.

The DS1307 real-time clock IC7
communicates with_the microcon-
troller chip via an I“C bus.
SuperCap SCI keeps the RTC oscil-
lator in IC7 going in the absence of
the 5V supply. A string of IN4148
diodes (D1-4) reduces the 5V sup-
ply to the 3V required by the clock,
with R15 (1kQ) included to limit
the charging current for SC1 if it is
totally discharged. SC1 could be
replaced by two AA cells with D1-4
and R15 removed.

The STV5730A chip IC6 adds
the time and date to the video sig-
nal. Time and date are updated by
the microcontroller every 333ms.

The TL7705 microcontroller
supply supervisor IC3 monitors the
5V line, with Trl providing a
watchdog function for the micro-
controller. If the microcontroller
fails to pulse the base of Trl from
port P3.7 for more than 700ms, the
watchdog circuit restarts the micro-
controller.

The 500Hz control signal from
the controller at the transmitter is
amplified and squared by the
1LM358 chip IC8, with Tr5 (type
VN2410L) to provide a full 0-5V
squarewave tone input for pin 8 of
the microcontroller chip. In the pro-
totype the minimum amplitude of
the control signal needed to gener-
ate a squarewave is 133mV. Below
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133mV there’s no output, increasing
the circuit’s noise immunity.

IC1, type MAX202E, carries out
TTL to RS232 conversion and sup-
plies 10V for the DG413DJ chip
ICS, which interfaces the micro-
controller and the infra-red remote-
control unit for the VCR.

In normal operation the circuit
consumes about 70mW. The
2-4GHz receiver I bought has a
very convenient 12V auxiliary out-
put that [ use to power the circuit.

R33 (100k) increases the stabil-
ity of the video insertion. The shape
of the sync pulses from the three
cheapest cameras in the system is
rather curious (differentiated), so the
STV5730A field sync disappeared.,
with the result that the time and date
rolled through the frame. R33
reduces this to a slight judder. The
problem is caused by the quality of
the camera syncs rather than the
STV5730A chip. There is no prob-
lem with the fourth camera, which
produces high-quality syncs.

Remote-control unit
modifications

Unfortunately it’s necessary to
trace the connections inside the
remote-control unit. This isn’t triv-
ial, even though only the record,
stop and rewind functions are
required. The IR remote-control
unit [ use has a mere 41 buttons. Its
PCB is single-sided phenolic
(CEM1), with the carbon deposits
for the button contacts forming a
‘second layer’ on the same side as
the copper, insulated by the solder
resist. The only soldered connec-
tions are those to the IC. To avoid
damaging the RC handset, I sol-
dered wire-wrap wires to the rele-
vant pins of its controller IC.

The analogue switches in the
DG413DJ chip (ICS) won't interact
with each other so long as the volt-
ages on the switches are within
+10V with respect to IC5’s ground
pin. Most infra-red remote-control
handsets operate at 3V, so this
shouldn’t be a problem.

A connection between the
ground plane of the PCB and the
negative battery connector of the
infra-red remote-control handset
defines the potential at the handset
with respect to ICS, helping to
ensure correct operation.

Setting the time and date
For maximum user inconvenience,
i.e. because of insufficient code
space, the time and date are set by
an external terminal (or a computer
running a terminal emulator pro-
gram) connected to the RS232
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Figure 1: Block diagram of the receiver end of the switched CCTV security

system.
interface. The ASCII string

<ESC>dHHMMSSDDMMY Y<DA
Y>

is sent to the serial port at 9,600
baud, 8 bits, no parity, 1 stop bit,
where

<ESC> is the escape character
(0x1b, or CHR$(27))

d is the ASCII character d or D
HH is the hour in 24-hour format
00 to 23 (maximum 23)

MM is the minute 00 to 59 (maxi-
mum 59)

SS is the second 00 to 59 (maxi-
mum 59)

DD is the date 01 to 31, 30, 29, 28
(maximum 31: not checked against
the month!)

MM is the month 01 to 12 (maxi-
mum 12)

YY is the year 00 to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>