number of changes have been
Aseen by the power supply indu-
stry over the last few years. One
reason for this is that as the IC industry
has developed, other associated indu-
stries have had to meet the demands
imposed upon them by this growth.
This Spotlight feature looks at these
advances together with the impact that
the “new” IC technology has made on
the power supply industry.

High spec at low cost

The main advantage of linear power
supplies is their excellent specification
for low cost. The linear power supply
available now is the result of many
years’ experience in design and build.
These are shown clearly in the latest
generation in the form of reductions in
both cost and size whilst a very high
specification is maintained. It must be
stated, however, that as a result of their
design, linear power supplies are
notoriously inefficient; the most effi-
cient return figures of approximately
30%.

The high overall specification of
linear units (efficiency aside) is neces-
sary for the unit to survive. The large
demand for very low ripple, very stable
and reliable power sources has resul-
ted in the linear power supply
maintaining its positionin the market in
spite of the ever increasing range of
switch mode PSUs.

The large number of control ICs for

both switch mode and linear PSU
\applications is evidence of the
considerable effort that IC and

instrument manufacturers are required
to make to keep up with the power
supply industry itself, which is
continually seeking to lower the cost
per Watt of PSUs, whilst improving
reliability.

Optimised for lower power

applications
It is at the lower power end of the
market that the linear PSU is most

SPOTEIGHT

Linear PSUs—still a cost-
effective solution

competitive in terms of both price and
specification. The result of this is that
the under 25W market is totally domi-
nated by this type of device, in its many
shapes and forms. At higher power, the
switch mode supply tends to dominate
due to its high efficiency (typically
around 70%) and low weight, unless
other parameters take precedence (eg,
low ripple and noise).

The move to encapsulation over the
past ten years has resulted in the
emergence of anew breed of linear PSU
which is very rugged and reliable. The
‘fit and forget’ phiiosophy is at the

Curn

open frame power supplies

Fig. 1 A selection of products from Advance Power Supplies showing both modular and

heart of the power supply industry. This
has been realised by relying on tried
and tested products thus making use of
cost effective solutions to PSU
problems.

Another advantage of linear PSUs is
their versatility: they may be adapted to
cope with customers’ special require-
ments in terms of voltage, current and
overload characteristics. This also
means that they make ideal com-
ponents for programmable power
supplies, available with output voltage
and current programmable by resis-
tance or voltage. There are now
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interfaces available to connect power
supplies to the IEEE488 bus.

Construction determines cost
The majority of power supply specifica-
tions require that relatively low voltage
DC outputs (usually stabilised) be
derived from 50 or 60Hz ac inputs.
Conventionally this means that a linear
regulator is heavy, bulky and ineffec-
tual. The minimum possible cost is
determined by the sheer bulk of raw
materials used in its construction.
These are predominantly iron or steel
(in the input transformer and chassis),
copper (in the transformer windings
and wiring) and aluminium (in the
electrolytic capacitors and heatsinks
—required to cool the power dissipat-
ing components).

In the case of the conventional linear
regulator, approximately 80% of the
bulk of the unit is accounted for by
transformers, reservoir electrolytic
capacitors and heatsinks.

Standards favour indigenous
manufacture

Standards relevant to power supplies
are in existence but not one of these is
specifically designed to apply to power
supplies, and therefore many irrelevan-
cies complicate the picture. The
accompanying box stories aim to
clarify the jungle of cross-related
standards.

The most permanent standards in
Europe are VDE 0871 for rfi and VDE
0806 for isolation. The problem is that
typically it costs a PSU manufacturer
£5k to put a particular model through
total VDE approval. Thereafter the item
requires re-submission following any
change—even a change in resistor
value—which seriously limits the
manufacturer’s flexibility. In conse-
quence, the expression “meets VDE”
or (more accurately) ‘“designed to meet
VDE” appears in data sheets much
more often than “approved to”. This
does not necessarily imply that the PSU
is in any way inferior to a fully approved
itemn, just that there are no independent
guarantees on safety/rfi.

Inthe USA, the situation is somewhat
different. Much as BS9000 offers a
‘blanket’ approval of production/QA
lines, FCC and UL have schemes to
endorse manufacturers in-house test
facilities. With UL in effect providing
fire insurance and FCC radio inter-
ference specs now mandatory, the US
standards obviously favour indigenous
manufacturers in the same way that BT
approval (TG26) does in the UK.

=S PlO[TILITIGHT] 2

Fig. 2 SMPSs are available from many bower supply manufacturers, these are examples

from Boschert

These factors contribute to an under-
standing of the unusually pronounced
influence of local manufacture in the
power supply business, compared to
other electronic sub-assemblies.

It is of course, the end equipment
which must finally meet the relevant
VDE (etc) standard. While the power
supply obviously has a major influence
on the safety/rfi of the final equipment,
this can be seriously affected by mis-
application of a PSU, either by insuf-
ficient cooling or by the incorrect
installation of the PSU. Some of the
wiser PSU manufacturers make the
cautionary statement that their SMPSs
meet VDE (etc) when correctly installed.

The switch mode philosophy

In a conventional PSU, the energy
reservoir is normally at a voltage only a
little above the required dc output
voltage. If this energy can be stored at
a much higher voltage, for example the
input voltage, the size of the required
capacitor will reduce dramatically. The
size of the capacitor required to
produce a given degree of filtering is
inversely proportional to the ripple

frequency, therefore if the operating
frequency can be increased, the capa-
citor will be smaller. Filtering can also
be achieved by means of inductors
which show the same characteristic of
reduction in size as frequency in-
creases. This requirement for high
frequency operation is compatibie with
the requirements for optimum transfor-
mer size.

If a system were devised in which the
two factors, storage and filtering, could
be divorced, the solution would allow
energy to be stored at high voltage and
high frequency.

Mechanically the bulk of the heat
sinks is determined by the efficiency of
the regulating system. In a convention-
al series-regulated type of supply, the
main sources of dissipated powerarein
the series-pass transistors and in the
main rectifiers.

The obvious way to remove most of
the series transistors’ dissipation is to
adopt a switching technique. With
regard to rectifier losses, the only
obvious improvements possible are in
the choice of rectifier system and the
type used. For example a push-pull
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system consumes less power than a

full wave bridge rectifier system and

Schottky barrier rectifiers are more

efficient than the normal silicon junc-

tion type.

The ideal system should offer the
following:

1) Voltage conversion and isolation at
as high a frequency as possible.

2) Energy storage at as high a voltage
as possible.

3) Rectification at as high a frequency
as possible to minimise require-
ments for filter capacitors and/or
inductors.

4) A switching mode of output regula-
tion to minimise dissipation and
hence heatsink bulk.

There are various systems which can
show advantages in one or more of
these areas. A thyristor- or triac-
cantrolled system has some advan-
tages (energy storage at high voltage
for instance), and it is a switching
system. However, thyristors and triacs
are not capable of operating at a high

Fig. 3 PSP 100 and PSP 200 from Lindmark
Electric AB are primary switched power
supply modules which require no special
expertise for manufacture. The module
enables a functional switch power unit to
be provided easily and quickly. The module
has an efficiency rating of 95%, it needs
no cooling, and will not interfere with radio
transmission

enough frequency for full benefit to be
obtained in the miniaturising of trans-
formers and filter components.

A low voltage switching regulator, on

the other hand, gives the advantages of

high frequency transformers and has
low voltage energy storage.

The only system that achieves all
these required features is a ‘direct-off-
line’ switching converter employing a
closed loop technique to achieve a

regulated output. This system has been
known for many years but it is only
recently that technology has caught up
with theory to a sufficient degree to
make the implementation of such a
system a viable proposition. This has

Circle 3 for further information
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We specialise in High Voltage Power Supplies

from 1kV to 300kV at powers from 10 watts to

2.5k watt.

Iustrated The 30kV VCS303/1 is being checked

using the digital 100kV dc Voltmeter.

VCS303/1 100kV dc Voitmeter
0 to 30kV at TmA * Battery Powered
Reversible * 41/, digit LCD display
Variable current limit/ * Calibrated to 0.1% at
current trip 100kV and 19kV
Remote control option
Low ripple, high stability.

For complete data pack on Wallis range of high
voltage power supplies use the reader reply card
below.

WALLIS

Worthing UK
Europe

Wallis Electronics Ltd.
Dominion Way, Worthing, West Sussex BN 14 8NW.
Tel: Worthing (0903) 211241 Telex 877112
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resulted in the possibility of miniature
power supplies becoming a reality.

F/g. 4 A switching power supply model,
HSS 100; from Weir, with five outputs,
three of which are fully regulated

A modular approach to power
At this time it seems that there is only

one company who can offer a truly

S(PlO[TIL{TIGlHIT] 14

modular approach to a power supply,
although a second company, Advance,
plan to release a modular unit later this
year. The AMPSS from Astec combines
hybrid technology and power supply
design.

The primary circuit is an unregulated
half-bridge bulk power converter with
over-current protection. Operating at
40-50kHz, it provides a single output
voltage of approx 30V at nominal input
voltage.

Individual outputs are obtained by
the use of a combination of dc/dc
regulators. This combination may be
pre-determined by the customer’s
requirement. The dc/dc converters for
positive voltage outputs are ‘buck’
regulators which use power FETs as
the switching devices, operating at
500kHz. Negative outputs are
achieved using the same basic
technology. but using either flyback or
feed-forward techniques for the main
conversion.

A control IC will primarily be used to

provide various control functions in the

output regulators.

The AMPSS units take three basic
forms:

1) A 500kHz switching regulator which
may be used in many situations.
These include off-line isolated, un-
regulated, distributed power supply
systems, specific output regulation
in unregulated power systems and
other dc/dc converter applications.

2) An unregulated Hall bridge conver-
ter. As the use of hybrid technology
make this module relatively small, it
is suited to applications such as wall
mounted transformers, although its
primary function will be to power a
complete AMPSS system (see 3).

3) A combination of a dc/dc regulator
and power conversion modules, or
AMPSS. This is tailored to low
volume custom and semi-custom
power supply requirements. It also
has applications where unusual
mechanical configurations are re-
quired.

of

POWER SUPPLIES

Peregrine Road, Hainault, 1iford, Essex 1G6 3XJ, England. Telephone: 01-500 1211 Telex: 896010

SWITCH MODE

from

Harmer

- Simmons
Limited

Manufacturers of Rectifiers, Battery Chargers,
Power Units, Battery Eliminators,
Control Cabinets.
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Pick our fan cooled switch mode or open
frame Ilneor power supplies and you'll be a hit with everyone!
Not only are our prices as keen as any in the industry which
will please your Buyer. Our “just in time” scheduled delivery
programmes will make your Accountant and Production

QC and Service Managers.

BUT most important we'll help you to produce cost effective
reliable product on time which has to make you a hit with YOUR
CUSTOMER.

~years power supply experience, available from AMPLICON the
technical distributor you can trust.

So for switchers up to 1.5KW and linears up to 240 Watts call
us and go to NUMBER ONE.

AMTHES

QUANTITY

1.5 KW FOR ONLY £958 SN

JF151 Single output, fan cooled switcher has the

IoTes’r packaging and circuitry in the familiar 8”
profile.

The 18 gauge zinc plated steel cover and chas-

Manager smile plus our designed in quality willimpress both your '

sis houses the lafest LS| current mode control cir-
cuits for fast transient response.

The nugged “wireless” construction meets MIL-
STD-810 shock and vibration, the 48 hour ac
cycled high femperafure burn in finds infan
mortality and an individual computer print out
shows the results of final test.

Designed for IEC 380 and VDE 0806 the JF15T 18

Designed and produced by ACDC Electronics, with so many

UL recognised and CSA certified.
Output inhibit, margining, remote sense, over-
load, overvottage, short circult, reverse voltage
and over femperature profechon are all s’ron-
dard features.

v nof evaluate a unit foday?

Circle 47 for further information

Amplicon Electronics Limited = Richmond Road Brighton East Sussex BN2 3RL UK
Tel. Brighton (0273) 608331 Telex: 877470 AMPCON G..
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Table 1. Recent multiple-output open-frame SMPSs

Manufacturer Power Main output Secondary outputs Size PSU Model Price
(Agent) rating . incm standards No, (25+)
(at 40°C Regulation Noise L N Y
convection VI Line Load (% of V) VI Regulation
cooled) rating (£15% (load If hf rating line load
max line varies
change) +20%)
Advance Power 350W 5V30A 0,5% 0,1% 1% 1% 2X% (10 to 15V) SA 0,5% 0,5% 7x19%30 UL P350 from
Supplies 24V 5A CSA £260
(formerly —5V2A BT
Gould) (0279 VDE
55155)
130W SVISA  0,1% 0,1% 1% 1% -5V 1A 4% 4% 6Xx13x27 UL OF482 from
(12V 4A + CSA or 480 £120
12V 2A) or VDE
(2% 15V 4A)
ACDC 224W 5V25A  0,2% 0,2% 0,2% 1% 5V 1,5A 0,5% 0,5% 12%x36x8 RM224 £280
Electronics 2x 12V 3A UL478
(Amplicon 15V 3A UL114
Electronics) 164W SV20A  0,2% 0,2% 0,2% 1% 15V 2,5A 0,5% 0,5% 12%x36x6 CSA22.2 RMI64 £260
(0273 608331) 2x 12V 2A VDE0804 -
5V 1,5A VDE0806 -
84w SVI0A  0,2% 0,2% 0,2% 1% 2Xx12V 1A 0,5% 1% 12x27x6 VDE RM84 £198
5V 1A
Astec 150W SVI3A 3% 3% 1% 1% 2x 12V 1,5A 5% 5% 15%16%6 ACI9664 £88
(0734 509411) +24V 1,7A 10% 10% )
(Thame — 12V 0,2A 5% 5% VDEO0804
084421 4561)  165W SV1IA  0,2% 3% 1% 1% —12V 11A 0,2% 5% 14x28x7 IEC435 AC9731 £156
+12V 6A 0,2% 5% UL1012
+12V 2A 0,2% 5,
40W SV3A 0,2% 1% 1% 1% 12V 2,5A 0,2% 2% 10x16x5 AC8151 £33
- 12V 0,1A 0,2% 2%
Automation & 50W 5V3A 0,2% 0,2% 0,1% 0,5% 2x12V IA 0,4 6% 20x12%6 BS204, BT 050-series from
Power Systems +24V 1A 0,4% 6% 5850, 800 (Eurocard)  £48
(0273 420196) IEC380
250W 5VISA  0,1%m 0,25%  0,1% 0,6% 2x12V 3A 0,4% 6% 27X 15x%8 VDE0804, 010-046 £178
1x24V 1A 0,4% 6% 0871, 0875 (Slimline}
Belix oW 5V 5% 5% 1% 1% +12V1or2,5A 5% 5% 5%16x10 ) ‘UL approved (KFD40 £44
(01-397 0921) Sor2A - 12V 0,5%A IEC 380, 435
ECMAS57
60W 5V 5% 5% 1% 1% +12V2o0r3A 5% 5% 5%20x11 CEE-10 Pt 2 KFD60 £60
6 or - 12V 0,5A > CSA22.2/143 <
33A CSA 22.2/154
80W 5V 6A 5% 5% 1% 1% +12/15V 2A 5% 5% 5%23x13 VDE 0730, KFD80 £74
—12/15V 0,5A 0804, 0806
—5/12/+24V 0,5A BSI 5850
100W SVI0A 0,5% 1% 3% 3% +12/15V 1,5A 0,5% 5% 6x23x11 1 (KS100 £110
—5V/+24V 0,5A 0,5% 2%
200W SV25A  0,5% 1% 3% 3% +12/15V 4A 0,5% 5% 6x33x11 UL KS200 £216
-5V 0.75A/24V  0,5% 5% approved
2A +24V4A 05% 5% " 3
250W SV20A 0,5% 1% 3% 3% +12/15V 4A 0,5% 5% 10x30x19 KL306 £237
+15/+24V4A  0,5% 5%
—~5V 1A/24V 4A 0,5% 5%
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SHINDENGEN’S
NEW PACK

SCHOTTKY AND FAST RECOVERY

DIODES ARE
FULLY INSULATED

USE TO 220 COMPATIBLE NEW PACK
DEVICES WITHOUT BUSHES, WITHOUT
MICA AND WITHOUT DELAY

SHINDENGEN
REPRESENTED IN THE UK BY

MAGNAQUEST
- LIMITED

12 LEE GROVE CHIGWELL
ESSEX IG7 6AF

TEL 01500 2241
TELEX 896162

OFF THE SHELF POWER
FROM DANNELL

Laboratory PSU 2302

@ Dual PSU 2 x 30V/240V AC

@ Buiit in pulse generator _

@ Fixed voltage/Current supply 5V/1A

Photomuitiplier PSU DM4

@ Highly stable voltage to 3kV
@ Very low ripple and noise

@ Remote control input

Switched Mode PSU’s
25 Watts to 55 Watts
@ Single outputs

@ Dual outputs

@ Triple outputs

For Comprehensive Data Pack & Price List Circle

Another Quality Product from Dannell
SALES DESK & 0376 47415

Dannell Electronics Limited
Unit 27 Business Centre, Hay Lane. Brantiee, bases CNY/OST
lelephione Brantiee (037614 /915 Teles 995801 GEO TEX Gl T+

Circle 29 for further information

Custom

POWER SUPPLIES

at competitive prices are our speciality.

Let us demonstrate our capability and growing
reputation by installing our PSU in your product.

Our capabilities include:
H Switchmode and Linear
W Rapid Design Cycle

®m Low Prototype Charges
B Fuli Burn-in

Waytronics Ltd.
Unit 14, Godinton Way Industrial Estate,
' Ashford, Kent, TN23 1JB
Tel: 0233 42227

H Powersto 2KW

B Voltagesto 30KV

B Currents to 100A

W Frequenciesto 500 KHz

Circle 57 for further information

Circle 40 for further information
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Complete the coupon

or call us now for

full detdils of the new

PST 900 Series Power Supply Tester
from Sharetree Systems

mail to:
Sharetree Systems
Freepost

70 Westward Road
Stroud GL5 4BR

Gloucestershire -

or Tel: 045 36 71484
- TIx: 437187

When Power
is Viltal

Sharetree
have the
Answer

The New Sharetree Systems

PST 900 Series Power Supply Tester
Power supply units form the heart of most
electronic systems and are often the area
of least reliability.

Sharetree Systems new PST 900 Series
tester enables power supplies, however
complex to be fully tested under active
and full load conditions.

A comprehensive range of parameters
can be tested on up to six independent
outputs.

Operating procedures are held on
floppy disk and easily programmed from

menu driven software.

Sharetree
fems

Systems and Expertise dedicated to Component,
Populated PCB and Complete System Burn-In
Conditioning and Test

Please send me full details of the
PST 900 Series Power Supply Tester
from Sharetree Systems

Circle 39 for further information
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Choose ourDCtoDC
converters, encapsulated AC |
to DC or open card power supplies and '
you'll get more than just the product. _ 15 WATT TRIPLE QUTPUT DC TO DC CONVERTERS
~ Thehidden ingredients packed into every unit are decades ES series offer befter regulated power from a
of design, manufacturing and applications knowledge, backed smaller package than any other isolated triple
] 3 OP . converters on the market to ay.
~ bythe financial strength and stability of Computer Products Inc; Feafuring a wide 2:1 input range and eficioncy
- five plants throughout the world, design and manufacturing right as high as 82% achieved by simplified MOSFET
n . . circun Wi Z SWINC| Ing regui ation.
here in Euro_pe, with tptol commlﬁmen! to new tephnology, Nine models cvaible wih isoicted, regukiied,
computer qided design and automatic test equipment. low nolse outouls of SV/£12V, SV/+15V or
. ] gy . i A
Al this plus guaran'teed technlgal specmca_hons apd a full S ool shielding provides EMURF
TWO YEARS warranty which underwrites our quality confidence. suppression i voltage protection and
Distributed by Amplicon from extensive stocks means you get 500V DC olation are siandara
fast delivery backed by ateam of professional sales and service
engineers, allrained atthe factory to know our products and help
you apply them.
So pick Packaged Power, go for more value, back the White Horse. POWER PROOUCTS LIMITED

o

AP I \ Amplicon Blectionics Limited Richmond Road Brighton East Sussex BN2 3RL UK
A SN circre 48 or turther information  Tel. Brighton (0273) 608331 Telex: 877470 AMPCON G.



A light in the derkness

Two decades of design and manufacture enable
us to offer:-

* Office/Telecoms UPS systems from 250VA to
20KVA.

Industrial UPS systems 500VA to 400KVA.
Microprocessor controlled line conditioners
500VA to 5KVA. °
Ferroresonant line conditioners 5KVA to 135KVA.

*

Mains filters/Spike catchers up to 750VA,
Freguency changers up to 135KVA.

Inverters up to 135KVA.

Customised and Military Spec., (05-21) specials.
Nationwide agent and dealer distributor

* % % % % *

network providing localised service. -
24 hour servicing and maintenance capability Grenadier range of office UPS systems

G&n THE WORLD OF POWER

ELECTRONICS LTD

I Brunel Rd, Salisbury, Wilts, SP2 7PT Telex 477064 Telephone (0722} 28801 A member of the

Nty AL fmr frirtbhrovr i frrr e tirm P
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Table 1. (contmued) Recent multlple -output open- frame SMPSs

U4V L5A

Maln ontpul Secondary outputs Size PSU Model
Agent)". rating - - - ] . in cm - standards No. (25+)
: (at 40°C ) _“Regulation Noise T T
convection VI ° Line Load (% of V,,;) VI - Regulation
- cooled) = rating (+15% (load If - hf rating line - load
max line varies : :
" .change) +20%)
KRP/Hitron 40W SV35A 0,5% 0,5% 1% 1% +12V 1,5A 0,5% 5% 10x16x5 (KHSG £36
(Kingslo —-12V 0,2A UL,VDE 40-32
0635 32585) CSA, BT KHSC
125W SV7A 0,5% 0,5% 1% 1% +12V2A 0,5% 5% 13x27x7 < 125-50 £107
-12V 0,8A )
+12V'1,5A
+24V 1,5A
.
. Panasonic 40W S5V4A . 0.2% . - 0,3% 1% 1% +12V 1A 0,6% 1% 18x11%5 BS585 (MJ . £45.
+(0753.73181) . : : —12V 0,5A ' ’ VDE0806 S .
. -5V 0,5A° S IEC380 ’
0,2% 1% | 2xI2VIA’ 0,6% 1% 9x13%6 (CSA . MG £180
L . =5Vi1A+ - or 1% or 5% . UL144/478 -
C2%24VIA i T : '
: SRR e L - 8 . ~ N
Philips 200W SV20A . 0,1% 0,15% - 2% 2% 12V 2A 0,5% 1,5% 9x23x17 IEC, UL PEI203/20 £319
(Pye Unicam ' 12V 4A 0,5% . 2,5% - VDE0871 :
0223 258866) C 24V 2A 0,5% 4%
-5V 0,2A — 0,5%
0,5% .~ 1% 1% +12V2A. 1% 5% - 8x13x5or (3045 C£34
B R T —-12V.0,5A L ’ C10X16X 5! UL478 . L
C0,5% . .0,4%:> 1% - 1% +12V3A 1%. 7 5% .~ 10X13x5 | CSA22.2 3055 - £50
T ~12V'0,5A g L IEC435 - o
0,5% -~ 1% 1% 1%~ 2x12V'3A T 5% 10X20x5 . | 'VDEOB06 4110 - £85
: : ' S e Vo : —12V3A . - i : i
Power Products S0W 5VIA 0,2% 0,2% 1% 1% 2X12V 1A 0,05% - 0,05% . 21x12 VDE0806 80001 £116
(Amplicon - 12V 2,5A UL, C5A
0273 608331) . (or 24V 1.25A) . ]
o 40/50W 50r8V._ 0,2% 0,2% 1% 1% = 2x(12/15/16V) 1A 0,2% 0,5% 15x 10 VDEO0806 80009/ £80
’ Sor3A -5V 0,25A 10 ’
Py I 50W. 5V 6A 0,1% 1% 1% 1% 2X 12V 1A 0,1% 1% 18x11%x5-- IEC380 : EP6003 £58°
“(0734:868567). : +24V 1A : . .+ VDEDB06 - s '
B : -5V 1A S VDEOS7IA o
00206+ 1 A0 0 =SV AT 0,5% QW 23x16x5 L TTHGI80. oo o CER200; ST ENT0S
ceed I : 2x 12V 4A, B Y .+ VDEOBO4: 7 T et
S T4+24V 4A L 26%12x6  “VDEGSTIA F200- :
0,1% 2% 1% 1% +12V 4A 0,1% 2% 20x11x6 VDEO0806 . EP3503 £93
: ' . =12V 1A S 1IEC380
S : T+ 12V 2A ‘ VDEO0871A
- Powertron 300W 5V40A  0,1% 0,1% 1% 1% 2x 12V 7A 0,2% 5% Tx2x36 VDE, IEC EAS/40-3 £324
" (0223 67878) : : CSA
s LA T 0,1% T T0.2% ¢ 1% 1% 12V3A 02%  S% . - 10xI3x4 - UL . TP30506 .~ £60
(0284 69581) S B S ¢ —12V0.2A . [ . : R
: - 100W “10A 0;1% .- 0,2% 1% 1% 2x12V 3A 0,2% 5% 10x20x4 UL TP410-03 £110 -
‘ e -',‘ - . _sv lA N S . N ;~~~ - .
Waytronics 150W SVISA  0,5% . 1% 0,2% 1% "2x12V3A 0,1% 1% 28x10x7 BS5850 SLI50 £106
(0233 42227) -12V 1A 1EC380
' . . VDE0804
S50W 5V 5A 0,2% 1% 0,2% 1% 12V 2A 0,1% 1% 19%x12x%6 SSL50/3/b  £54
' - 12V 0,5A ’ :
250w 5V 30A 0,25% - 0,12%  0,2% . 1% . 24V 6A 0,5% 1% 7 -30x19%x7 Yol SMM250 £195 .
L TRl e e e T 2 12-15V 6A o 1EC380 : .
_ o . 5-15V 3A ’ o VDEO0806 o
< 200W - 5V 30A- 5 0.25%  0,12% . 0,2% - 1% 2x12-15V 6A 0,5% 1% I0XTXT VDE0871 .} SMM200 £165
2 100WE - 0 SVEI0A- 0,5%  © 7i0,25% . 0,5% 1% . 12V 1A 1,5% . 0,5% .26%x12x7 BT2 &.26 SMMI100S - £80 .
' ’ . 12V 1A : UL478
© =5V 0,6A e
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Eurocard/VME Sizing

Designed to meet IEC & VDE requirements
Connectors: DIN type H15

Soft start: Inrush current limited

Overload protected — characteristic allows parallel
operation

10 Models — Enclosed with front panel

10 Models — Open card style

Output range 5V to 28V fixed output
(adjustable = 5%)

15W & 30W ratings

User selectable dual input

26 models to your exact requirements

Inputs: 4.5V to 6.0V dc 4.5V to 10.0V dc
10.0V to 15V dc 10.0V to 30.0V dc
20.0V to 30V dc 20.0V to 60.0V dc

Outputs: Fixed and variable 2.5W to 48W

PCB mounting with all outputs isolated

Overload protected

High efficiency conversion

Four package sizes

The LW Series will solve your space

problems

LV Series — Lambda quality at the right price!
30 models including triple output options

A.C. input with 5 to 48 Volts output

10 Watts sized 1.4” x 3.8” x 4.5" up to

50 Watts sized 1.4” x 3.8” x 6.3”

All single outputs are + 5% adjustable _
bV+12V; bV+15V; 12V-12V - bV fixed o/p triples
Convection cooling up to 60°C with overload
protection

Overvoltage protection standard on higher
wattages

Molex input and output connections for every OEM

unit
Indicator lamp to verify output voltage
UL and CSA approvals applied for

LAMBDA ELECTRONICS Abbey Barn Road, High Wycombe, Bucks., HP11 IRW
Telephone: High Wyeombe (0494) 36386 (6 lines) Telex: 837153



' Probably the most reliable power supply available today

The new LR Series power supplies have 50% lower parts count in a 26% smaller package with a b year

: guarantee.

< _ High Power Density' Packing Very High Efficiency

. 1.AW/inch? for LRS 54V models 75% minimum for 5V models

C 1.65W/inch? for LRS 55V models 82% minimum for 12 to 15V models

84% minimum for 20 to 48V models

Designed to meet UL CSA VDE & IEC specs

Specification & Ratings
Fixed output voltage (adjustable + 5%) over
range 3V to 48V from 9 models in each range
Input 187V to 265V 41-440Hz
A LRS 54V, 200W to 280W dependmg on output
X voltage at 40°C rating

“LRS 55V, 300W to: 400W dependlng on output -
/oltage at 40°C" rating - T
Soft start. -
;Current I|m|ted and thermally protected
'OV as standard and Remote Shutdown -
Operatmg Range: =10°C to- +71°C (derate *
“from 40°C)
EMI (conducted) conforms to VDE 0871 Class A
o MTBF: 55000 hours proven
S MTBR: Two part chassis allows easy access
R for repair as illustrated

LY Series

Input 42V to 60V dc
- LYS K—D Range 350W to 500W
LYS D—D Range 600W to 770W_ . . .
DC output voltage 5V to 28V —fixed output
High reliablility: 55000 hours proven
Efficiency::70% ‘minimum
OV standard on all models -

LYS EE Models
5V to 28V fixed output (adjustable * 5%)
Rating: 1125W to 1400W depending on

output. voltage
Efflclency 78% min for 5V

80% min for 12V-15V

'82% min for 70V —-98V - -
= Soft start and Remote Sensing
Designed to meet UL, CSA & VDE 0806
High reliability: 55000 hours minimum
OV standard on all models

e A LAMBDA ELECTRONICS bibey Barn Road, High Wysombe, Busks, P11 1RW
o Telephone: HighWyoombe (0494)86388(61ines) Telex: 857158 : ' Clrcle 42 for further information™



NEW RANGE OF PC
COIN CELL BATTERY
HOLDERS

from SPEARETTE

SPEAR ENGINEERING CO LTD

TITAN WORKS, LIMPSFIELD ROAD,
WARLINGHAM CR3 SHA

Tel: 08832-2774 Telex: 8813831

Circle 8 for further information

DC-DC CONVERTERS

NEW!
o
L M Series - Single/Dual Outputs

Metal
Cased

P.C.B.
mounting

OQUTPUTS OF UP TO 15W

HIGH PERFORMANCE REGULATED O/P’S
INDUSTRY STANDARD SIZE

THERMAL PROTECTION & S/C PROOF
MANUFACTURED IN THE UK.

The Converter Specialists
‘ K.E.DEVELOPMENTS LTD.
The Mount, Toft, Cambridge, CB3 7RL

¥ % ok ok ok

Tel. Comberton (022026) 3532

DEVELOPMENTS

Circle 49 for further information

i

POWERFLEX-P350-@5 outputs. @Any per
- mutation of volts/amps upto 350 Watts. @ 450Watts -

peak.—-The ‘catalogue’ product meeting ‘custom’
demand

These are just two from the Advance . ,_
range. For all power supply requirements

contact us flrst

 IN WATTS

- HIFLEX-@6 outputs plus signals/sequencing.

@®Up to 750 Watts total power with over . @
3000 output permutations. @BT, UL, and CSA =~
approved. @ Compact—only 8”x5"x11"!-Sophistic- -+ +
ated modularity, the simple answer to complex power
needs.

Ad P Supplies Ltd.,
QADVANCE Reyrham Road, Bsnop's Stortor,

Crrcle v38 for funther :nformatlon ‘

- CM23 5PF, d.
_ POWER SUPPUES ?5“(50279) 55155E¥§||:2 81510,
' A

i i
H H H H i



Fig. 5 Examples of the BICC-Vero range of
19in rack mount power supplies

Open frame SMPS—
Eurocard set to become the
standard?

The many different package styles that
are available today for SMPSs can

SIPlO[TILI6IHIT] [8

- Comparison between linear and switching PSUs

prove a headache to anybody specify-
ing a unit which is to be second
sourced. The obvious answer to this is
a standard package. The consensus
of opinion from most power supply
manufacturers is that the 19 inch rack
style will become the standard.
BICC-Vero have recently introduced
arange of power supplies which fit into
a 19 inch rack system and incorporates
a front panel which is identical to those
of other instruments housed within the
rack to keep a uniform style. Another
manufacturer who has developed a

range of power supplies to comple-
ment their range of 19 inch racks is
Schroff and we can expect all of the
rack manufacturers to release a range
of PSUs in the near future. Whether
these prove to be original designs or
simply a labelling deal remains to be
seen.

Special components for power

supplies

The continual striving by manufac-
turers of SMPSs to improve their
products has resulted in the birth of a

DIRTY MAINS!

a computers’worst enemy

REGUVOLT-a computers’best friend!

A ‘dirty’ mains supply can often jeopardise the performance of
your computer, causing data loss, system crashes and sometimes,

damage to both hardware and software.

Raw power, direct from the mains, is prone to transients or voltage
‘spikes’, which are usually caused by the variation and switching of
electrical loads in the vicinity or your computer (e.g. photocopiers,

lifts, domestic appliances etc.).

These ‘spikes’ play havoc with the mains, and then your computer

suffers!

A Reguvolt Mains Conditioner will solve the problem, by providing

Circle 58 for further information

Electronics Industry, July 1985

Cetronic Components Ltd.
Hoddesdon Road, Stanstead Abbotts,
Ware, Herts SG12 8EJ, England.

Tel: Ware (0920) 871077 Telex: 817293

complete electrical isolation between the mains and your
computer system. Transients are suppressed, and a‘clean’ and

stabie voltage supply is maintained.

details today.

Single and 3-phase
models available,
from

120VAto

60kVA.

Where total mains security is concerned, a Reguvoltreally is
your computers’ best friend!

Please send for further
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The answer to all your needs.

/ Delivery when you want
it as fast as \{ou want it
Hamilton will give you a

fast, flexible response. A rapid
delivery in hours if that's what's
demanded.

) G
@’5\‘

T ‘01 \

, There’s skilled in- house
technical support.

No matter what your
project application, Hamilton's
MDS Support Group is available
for full on-site or telephone
support on every item of
equipment available for rental.

, A superlative range of
equipment.

Hamilton stocks one of
the most comprehensive ranges
of microprocessor development
systems. But more than that,
the systems are carefully
chosen from only the world's
majormanufacturers-likeIntel, -
Hewlett-Packard, Motorola,
Zilog and Micropross—the
acknowledged leaders in their
fields.

Extremely flexible
¥ rental terms.
Rent MDS from Hamilton
for a day, a week, a month,
for as long as you like.
Always you'll find the
terms highly competi-
tive. Hamilton will
tailor a flexible
rental plan for you.
And advise you
when a long term
project may mean
that buying is the
better option.

/ Hamilton's proved it all.
Blue chip multinational

companies and institutions
wouldn’'tkeep using Hamilton's
MDS service if it wasn't highly
reliable, flexible, skilled, fast.
And the best!

Note the MDS Hotline
numbers and keep them handy.
Hamilton. Where the answer to
all your needs is always ‘Yes!

llAMll

LONDON

01-9654000 061-848 8338

W -
H _ ' 021-236 3561 0224 770816

BIRMINGHAM

MANCHESTER

ABERDEEN
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range of components specifically tail-
ored to the power supply industry.

Designed for pwm control in SMPSs
up to 200W the VC7840 from Unitrode
devotes some 70% of its chip area to
protection (under/overvoltage, overcur-
rent, current limiting, power sequenc-
ing etc). The amount of logic circuitry
required to handle all the worst-case
conditions is quite substantial and it
seems arational decision by companies
like Unitrode and Silicon General to
incorporate it in the pwm control IC.

It must be realised that there is awide
variation in the degree of protection
provided, and the PSUs reaction to over-
load—this ranges from just blowing
fusestofast powerdownwith automatic
(digitally timed) re-start attempts. There
is resistance by the PSU manufacturers
to adopt a standard general-purpose IC
which would make all SMPSs very sim-
ilarin performance. This resistance app-
ears to have its roots based in the fact
thatall power supply manufacturers see
themselves as individuals and like to

Electronics Industry, July 1985

preserve their exclusive solutions to a
particutar problem.

Cost sensitive solutions
Concentrating on this area of activity,

Circle 34 for further information




ARE YOUR OEM
POWER SUPPLY
PRICES wisING ?

OURS ARE NOT!
WE OFFER: STANDARD-SIZED
* LINEARS * SWITCH-MODE * EUROCARD
* DC:DC  * MAINS ADAPTORS - * CUSTOM DESIGN
SEND OR CALL NOW v
PGWERA—It—-—- 6B PRINCES ST,
DUNSTABLE, BEDS.

ELECTRONICS 0582 600277

Circle 10 for further information

BATTERIES and
SYSTEMS

. Your problems solved.

@ Elpower Technacell Batteries. Maintenance free solid
gel energy source for all your applications. Capacity
range from 0.9AH to 38AH

® Nickel Cadmium Cells and Batteries. Single cells and
packs including special batteries. Capacity range
150mAH to 7AH

@ Aitus Lithium Batteries. The range covers button and
standard round cells.

@ Battery Chargers, Adaptors and Stabilised Power
Supplies to meet battery specifications. Maintenance

free UPS to your requirements. Portable Power Packs
for convenience andstandby appiications

Other products in our range include
® Quartz Crystals, TTLand CMOS Oscillators.

@ Base Station and Mobile Antennas.
@ Self supporting steel towers.

@ Circulators and Isolators. Dummy Loads, Duplexers
and Combiners. Filters and Multicouplers.

@ Piezo Loudspeakers and Handsets.

Please ask for further detailed information quoting
quantities and specifications.

PULSARDEVELOPMENTSLTD.
Spracklen House, Dukes Place,
Marlow, Bucks. SL7 2QH.

Tel: 06284 74324/73555.

PDL

Circle 32 for further information

®Linear/Switch Mode

®|nternational ‘Footprints’

®Single/Dual A.C. input

®Up to 280volts D.C. input

@5 volts — 250 voits D.C. output

®Single, Dual and Triple output

‘®Regulated — Unregulated

®|solated — Non Isolated

®European Safety: V.D.E./C.E.E.
3,750 Kv A.C. isolation

® Output power to 40 Watts

02 Year Warranty

The KRP Power Source B.V. ranges of
encapsulated AC-DC and DC-DC modules
enables the user to specify the most cost
effective solution to any application.

An exceptional choice of power sizes with
single to triple outputsisavailable in both the
AC and DC input modules.

Send now for full technical data or contact us
direct with your requirements.

'AKRPPOWER SOURCE (UK) CO

KINGSLO LTE

8-10 West Mills, Newbury, Berks,
RG14 5HJ. Tel: (0635) 32585
Telex: 917654 KPOWER G

. T o s (g oo

. han e A L
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Astec have used the latest surface-
mounting techniques to produce their
Control module 2, an %IL daughter
board with two bare IC chips (and other
chip components including a toroidal
ferrite bead) mounted directly on the
board. This design handles ail the
housekeeping (Vout adjust, short cir-
cuit protection and brown-out protec-
tion) plus supplying the basic drive to
the main switching transistors.

One of the problems associated with
SMPSs can be switch-on surge. To help
combat this problem, Advanced Power
Components have introduced arange of
products known as ‘soft starts’, claimed
to be a cost-effective alternative to thy-
ristor or resistor/relay protection cir-
cuits. The ‘soft starts’ are designed to
suppress large current surges by vary-
ing their resistance during switch-on.
The components are connected in
serieswiththeinputsupplytothecircuit
being protected (the connection can be
made on either the ac or dc side). The
units become ‘transparent’ during nor-

SPOTILIIIGIHIT 110

mal operation and also have the advan-
tage of improving overload protection
—fuse ratings can be reduced due to
the absence of high starting currents.

Uninterruptible power supplies.
Pieces of equipment which provide a
continuous dc supply are commonly
referred to as Uninterruptible Power
Supplies (UPS). Developed originally
for the petrochemical industry to
provide secure supplies for critical
process control applications, they are
now playing a prominent role in power-
ing computer and computer-based
systems. Acting as a buffer between
the mains and the critical load, they
protect against all forms of dis-
trubance, including total power failure.
Continuous development means that
current equipment bears little resemb-
lance to the early designs. Ferro-
resonant inverters have now largely
disappeared, and pulse width modula-
tion or waveform synthesis are the
preferred techniques. Environmental

Manufacturers of UPSs

considerations too have received con-
siderable attention. Size and weight are
constantly being reduced, and UPSs as
large as 200KVA can now be housed in
a single enclosure. At the other end of
the scale, small UPSs are increasingly
being conceived of as office products
designed to blend in with word
processing and similar micro systems.

Ouroptional extras are standard.

Four model ranges 0-50 KV, 70-1000.J/!
And we're pleased to customise

E
SUPPLIES

HIGH VOLTAGE

" Circle 72 for further information




Greendale Electronics, leading manufacturers
of standard and custom power supplies have
now launched three new multi output
switched mode power supply series.
UK. designed and built, the new
models increase the company’s compre-
hensive range in the 45 to 120 watt
market. All units are manufactured
to International specifications,
essential to meet the high
performance requirements of
today’'s advanced technology.
14

GSM 45 -recently
introduced range

designed for low

power applications,

offers maximum power
supply flexibility. Standard
features - optional input
filtering, trip/restart and full
output protection.

GSM 60 - Best selling model
re-specified from popular 19A series,
8 model range offers quad output,

2 levels of auxiliary regulation and up
to 60 watt continuous output.

GSM 70 - A rugged high powered
version of the GSM 60 for those
applications where additional
peripheral equipment requires higher
continuous power supply capability.

GSM120 - Latest design, 120 watt,

5 output high technology off-line
switched mode power supply.
Compact low profile unitin PCB,
chassied or fully enclosed formats for
Eurocard Mounting. Incorporates all
facilities of counterparts with
additional option to change main
output from the 5V to the 24V output.

The high quality, competitively priced
power supply range from Greendale
Electronics - THE INNOVATORS.

. GREENDALE ELECTRONICS

ield, Sheffield S18 6LL. Tel:(0246)417661 Telex: 54649 GDELECG.

Circle 41 for further information
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Company Range Power Vout Toue Price Weight Regulation Meters Remote
(for full (1+) Line Load control
spec) (x10%) (100%)

Alpha Repeater RHYV 50 50W 100V to 1kV-1kV to 100kV 50mA-0,5mA £637-£1980 8kg-20kg 100ppm 100ppm 2 Yes
(0273 597222)

RHV 100 100W 100V to 1kV-1kV to 100kV 100mA-1mA £1078-£2475 12kg-30kg  100ppm 100ppm 2 Yes
RHYV 300 300W 500V to SkV-1kV to 100kV 60mA-3mA  £3074-£4950 16kg-46kg 100ppm 100ppm 2 Yes
Bertan 2054 ~20W 0 to 1kV-0to 50kV 30mA-0,3mA £992-£2559 5ikg-1lkg 10ppm 50ppm 1 Yes
via (8 models)
Powerline 210 ~200W 0 to 1kV-0 to 50kV 225mA-2,5mA £1744-£3583 15kg-21kg 10ppm 50ppm 1 Yes

(0734 868567) (8 models)

Brandenburg Alpha 1T 25W 500V to 5kV-6kV to 60kV  SmA-0,4mA  £646-£1030 9kg-17kg 10ppm 20ppm 1 Yes

(01-689 0441) (5 models)
Gamma 100W 1kV to 10kV-10kV to 100kV 10mA-1mA  £1227-£2206 23kg-35kg 0,02% 0,05% 2 No
(5 models) '
Photomult 10W 10 to 24kV SmA £380 61kg 10ppm 10ppm 1 No
HV/HVYV  20W-6kV 0 to 10kV 20mA-2A £585-£6200 16kg-154kg 0,1% 0,2% 2 No

(27 models)

Fluke 410B 100w 0V to 10kV 10mA £3795 27kg 10ppm 10ppm 1 No
(0923 40511) 415B 90w 0V to 3kV 30mA £2387 27kg Sppm Sppm 1 No
Hartley 425 200W 250V to 2kV-400V to 40kV 80mA-5mA  £912-£1475 10kg-12kg 0,5% 0,5% 1 Yes
(0256 56695) (6 models)

421 100W- 100V to 1kV-5kV to 50kV  100mA-30mA £1210-£4999 10kg-35kg 0,1% 0,1% 2 Yes
(48 models) 1500W .

Hunting Hivolt 250 250W 0V to 10kV-0V to 50kV 25mA-5mA  £1680-£1900 15kg-15kg  0,02% 0,05% 2 Yes
(07917 4511) (12 models)
2000 2000W 0V to 25kV-0V to 200kV 80mA-10mA  £4200-£6800 75kg-85kg 0,02% 0,05% 2 Yes
(16 models) -
4000 4000W 0 to 50kV-0 to 150kV 80mA-32mA  ~£7000- 150kg-170kg 0,02% 0,05% 2 Yes
(6 models) ~£11000
Wallis ves: 30W 100V to 5kV-100V to 30kV 6mA-1mA £745 15kg 100ppm 250ppm 2 +£95

(0903 211241) (3 models)
R

100W 500V to SkV-10kV to 100kV 20mA-1mA  £1060-£2300 17kg-25kg  50ppm 100ppm 2 +£95

(5 models)

OL 500W 10V to 1kV-100V to 60kV ~ 500mA-8mA £1650-£2195 20kg-28kg 0,1% 0,1% 2 Yes
(6 models)

OL (1kW)  1000W 10V to 1kV-1kV to 60kV 1000mA- £1800-£2950 20kg—28kg 0,1% 0,1% 2 Yes
(6 models) 16mA

OL (2,5kW) 2500W 20V to 1kV-500V to 30kV  2500mA- £3500-£4050 37kg-40kg 0,1% 0,1% 2 Yes
(6 models) 80mA

Table 1 shows a selection of open-frame multiple-output SMPSs. The examples shown are the latest entries from each manufacturer (or
where there are no new designs they have been chosen to illustrate broadly the power range covered). Prices are indicative only, and rounded
to the nearest pound. Sizes are rounded to the nearest cm. Most of the standards shown are ‘designed to meet’ and not necessarily ‘approved
to’. The regulation specifications usually apply only within a range of loads; the minimum load is generally 10 to 20% of full load.

Comparison of the max power handling with the sum of quoted output V1 will illustrate the, now common, ‘power-trading’ concept, where
theéj‘ier can dscide, within limits, how to allocate the output power amongst the secondaries: + V means + Vand ~ V; —~ 12/ + 15V means
—12Vor +15V.

Table 2 shows a selection of rack mounted high voltage power supplies from leading sources. An attempt has been made to indicate the
general specifications, though variations in specifications may occur at the manufacturers’ discretions.

There are no mandatory rules for measuring a particular parameter; ie, the percentage line or load change for regulation, or the conditions
of ripple and noise measurement. The data given above is therefore for guidance only, and Electronics Industry can accept no responsibility
for any errors or omissions in these or any other tables.

Electronics Industry, July 1985
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NEW 50 WA'ITS size 180mm x 100mm x 51Imm

MODEL AC82510-12

OUTPUTS: +5V 4A, +12V 2.5A,-12V 0.5A

MODEL AC82510-24

OUTPUTS: +5V 4A, +24V 1.5A, - 12V 0.5A

Designed for Powering; VDU's ® Floppy & Winchester Drives

ASTEC

® UK Designed and Manufactured. o Moros
® |ndustry Standard Sizes. R

® Forthe Designer who demands: size 212.5mm x 115.5mim x 56mm 100 WATTS
Quality MODEL AC94310

Reliability OUTPUTS: +5V 10A, +12V 4A, — 12V 0.5, -5V 0.25A

®

e High Efficiency MODEL AC94311 _
: , ,—12V 0.5A, +24V 2A

e Low RFI/EMI OUTPUTS: +5V 10A, +12V 4A, —12V 0.5A,

[

Full Technical Support Designed for Powering: Micro’s @ Intelligent VDU's

[ Wlnchesters @ Industrial Control Systems
e For the Manufacturer who
insists on: 200 WATTS size 267mm x 127mm x 63.5mm
; MODEL AC98310
® Prompt Delivery OUTPUTS: +5V 20A, +12V 5A, +12V 5A, +12V 1.5A
® Competitive Pricing —~12V 1.0A, -5V 1A Optional
NOTE: Thetwo + 12V 5Arails may be connected in series for
WORLDWIDE
APPROVALS PENDING

; +24V 5A — or parallel for +12V 10A.
. Designed for Powering:
Mini Computers ® VME Systems ® Graphics Terminals

FOR FULL DETAILS OF THE COMPLETE ASTEC RANGE CONTA .

THAME SYSTEMS LTD. o, S e
PBDD" I‘ETS 0“ n 'E OADAPTEC U SYSGEN 0O MELCHER
'E\IMé’ﬁK ROAD THAME OXON OX9 3§'EEX: 837508 R DIVISIUN CALL THAME 084 421 7676

Circle 23 for further information

9809 IEEE DUAL POWER SUPPLY

@2 x 0to £33V
or1 X 0 to =66V

@ IEEE 488 INTERFACE

@ FRONT PANEL CONTROL
AND DISPLAY

@ 19 INCH RACK MOUNTED
OR FREE STANDING

m=——

The 9809 is a high performance IEEE programmable dual power supply
suitable for a wide range of applications. A full set of manual controls
are provided in the front panel and the Remote/Manual Control is

software switchable. Three programmable current limits are provided.

A — 2o —{ M rm

Time Electronics Limited

Botany Industrial Estate Tonbridge Kent TNS 1RH England
Telephone {0732) 355993 Telex 95481

Circle 21 for further information :
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Voltage converters—dc/dc

A dcidc converter is a dc-operated
power source which performs two
primary functions: isolating the primary
dc input from external loading effects
and providing output levels which differ
from those of the primary dc input.
Converters with input-to-output (//O)
isolations fill an additional need in
permitting the establishment of in-
dependent grounding systems.

The excellent line and load regulation
available from these devices makes
them ideal for use as local dc distribu-
tion points in large scale systems. They
can deliver well regulated dc power to
circuit segments when operated from
poorly regulated primary dc power rails.
In this way they isolate the system from
the deficiencies of the primary dc
source.

A dc/dc converter designed to op-
erate from a 12V automotive battery can
deliver fixed single outputs which vary
from 5 to +=50Vdc, depending on
model. This feature is essential as the
use of electronics by the automotive
industry increases and is also seen in
uninterruptible power supplies.

Converters with the /O feature

perform the same loop-breaking fun- -

ction as a ‘Balun’ transformer; ie,
(ideally) no conductive path exists
between input and output commons,
tending to make the input and output
terminal pairs independent of each
other. It is for this reason that a high
degree of isolation will exist between
the input and output current loops.
However, it must be realised that all
dc/dc converters generate a certain
amount of output ripple. Unlike line-
operated series pass power supplies,
all dc/dc converters utilise some form
of switching. This is usually asso-
ciated with a magnetic material
changing state at the frequency rate.
As this change takes place, losses
occur. These losses manifest them-
selves as a quasi step function current
source reflected toward the input and
delivered to the output. Output ripple,
commonly referred to as output noise
current, cannot be readily filtered.
Output filtering would increase the
output independence of the converier,

making it extremely sensitive to load
variation.

Input protection

Some manufacturers of converters fit
their units with reverse voltage protec-
tion. The most effective of several
methods of this protection is a diode
placed in series with the input. Another
method of protection is to connect a
power diode in paratiel with the input,
so that it is reverse biased under
normal input conditions.

The series method is foolproof. The
diode offers a very high impedance
under reversed input polarity con-
ditions, providing the input voltage is
not greater than the reverse voltage
breakdown of the series diode. The
basic shortcoming of this method is
that a significant amount of power is
lost across the protection diode during
normal operation, eg an additional
14-20% loss would exist for 5V input
applications, due to the diode alone.

The reverse parallel method of
protection dissipates very little power,
but is seriously limited with respect to
protection. To be effective, the diode
must be capable of dissipating all of
the available input power to the conver-
ter for extended periods of time. It
would otherwise eventually become
open circuited and hence ineffective.
This type of reverse voltage protection
can be readily and adequately effected
by the user if required.

In relative terms, the manufacturers
of dc/dc converters tend to offer a
reasonable degree of conformity as
regards rating, pin-out and mounting
footprint. The industry standard for
medium power units is set by the power

Fig. 6 A typical de/dc converter layout

products division of Computer
Products (incorporating Stevens Ar-
nold) who are distributed in the UK by
Amplicon. Other leaders are Semicon-
ductor Circuits (via Powerline) followed
by Reliability (via Thame Components)
and Power General. Melcher (via FR
Electronics and Thame Components)
are also important in Europe, although
to date it appears that there has been
no effort made by Melcher to conform
to these standard packages. Fabrimex
(via Powerline) have also tended to go
their own route but European manufac-
turers KRP (via Kingslo) second source
standard items as well as producing
their own package designs.

British suppliers (eg, Analog Devices,
Burr Brown, Coutant, Datel, Gould,
Gresham) have used Computer
Products to brand label for them in the
past, and so they tend to match the
standard quite closely with theirencap-
sulated units.

PACKAGED wsg

WRussosisok

E COMPUTER
PRODULTS |

POWER PROICTS LIMITEDT

Fig. 6a One of the Computer Products’
range of dc/dc converters. The same
devices have been supplied by most of the
leading power supply manufacturers in the
past as a result of labelling deals
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WHEN
R .
SOMETHING ... POWER “-é
.. DEPEND ON GRENSON SUPPLIES === =
AND DC/DC

CUSTOM BUILT STABILISED
POWER SUPPLIES DESIGNED
TO MEET YOUR SPECIFICATION

-EXACTLY

GRENSON ELECTRONICS LTD.,
High March, Long March Industrial Estate, -
Daventry, Northants NN11 4HQ.

Telephone: 0327 705521. Telex: 311245.

©

Modular Power] -

CONVERTERS

DRAW STOCK ON

ASK US FIRST
: BULK RATES

LModular Power-] Limited

1 Foxes Parade, Waltham Abbey, Essex
Phone (0992) 719458 = Telex 925859

Circle 53 for further information

e ——
Circle 50 for further information

EUROPE’S MOST
COMPREHENSIVE RANGE
OF BATTERIES

® RECHARGEABLES e PRIMARIES
® HIGH TEMP ® LONG LIFE
® MEMORY SUPPORT o HIGH ENERGY

STANDARD AND CUSTOM BATTERIES
SUPPLIED WITHIN DAYS

CALL US ON

0923 770044

for a FREE COPY of our
118 page Technical Catalogue

ALLBATTERIES

A DIVISION OF MEDICHARGE LTD
THE FIRST NAME IN BATTERIES

Tolpits Industrial Estate, Tolpits Lane, Watford,
Hertfordshire WD1 80Y, England
Tel: Rickmansworth (0923) 779297 or 770044 (Sales)
Telex: 26420t {OLDWAT)
DISTRIBUTORS OF SAFT, DURACELL, HITECH,
EVER READY, ALTUS, GATES, YUASA, VENTURE
TECHNOLOGY AND MEDICHARGE BATTERIES &
TRANSFORMERS AND UPS's
See Prestel page 377 581 6129

=—n11BATTERIES =

TECHNICAL MANUAL
AND CATALOGUE

_Circle 9 for further information
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Batteries for OEM applications

hitst for commercial applica-
Wtions the choice of battery to
use is relatively straightfor-
ward—standard or long-life (notably
Duracell)—for applications within the
OEM electronics industry, the choice is
critical.
In this section of Spotlight, we look at
battery technology and the wide variety
availabie.

The Lithium alternative

Lithium primary cells in their various
forms remain the most important
recent development in battery technol-
ogy. The benefits of most Lithium cell
types are particularly relevant to
designers of electronic equipment
where the current drain is small. One
of the obvious areas is that of memory
back-up, but as CMOS becomes
common in all areas of chip fabrica-
tion, supply requirements for many ICs
are reducing radically making battery-
power a viable possibility here for the
first time

The good shelf life of Lithium celis
(generally 5-10 years), coupled with
excellent temperature characteristics
in low or occasional drain applications
enables them to be treated as electron-
ics components, soldered into a board.
Even their MTBF is likely to be
comparable with other components.
The added cost and circuit complexity
required for secondary celis is elimi-
nated and many OEMs are now re-
appraising rechargeable battery .sys-
tems.

An indication of the battery capacity
in amp-hours is given in table 3. The
figures show the range of capacity
commonly available, and exclude un-
usually farge sizes.

Most cell technologies are available
in the standard AA size and have
relative capacity of constant 20mA
drain. This level of discharge current
suits some types better than others,
but the general relationship holds good
for most normal current levels.

Common cell sizes

Us IEC Diam X height
D LR20 34,2 x 61,5mm
C LR14 26,2 X 50mm

AA LR6 14,5 x 50,5mm
AAA LRO3 10,5 X 44,5mm

Despite efforts to establish the IEC nomen-
clature in the UK, the established US size code
remains the most common

Cell efficiency

Power density gives only a rough
indication of the relative volumetric
efficiency of different cells because
this figure usually also varies with the
size of the cell considered.

It would be fair to assume that with
smaller cells containing less active
electrolyte, the Watt-hours/cc figure
would decrease—as indeed it does
with most button cells. Some cylindri-
cal cells on the other hand (eg alkaline)
use different constructions for smaller
sizes and the volumetric efficiency
actually increases.

The power density figures given in
table 3 do nevertheless allow the
prospective user with restrictions on
space to gauge the most suitable
battery technologies worth investigat-

Comparative performance of D size cells

ing. It is interesting to note that while
silver cells are actually more efficient
than some Lithium types in terms of
volume, the light atomic weights of
Lithium (7, just below the weights of
Hydrogen and Helium: 1 and 4 respec-
tively) makes it at least twice as good as
any other type (including silver with an
atomic weight of 107,868) when effic-
iency is assessed in terms of weight
(Watt-hours/gram).

Temperature range

As a resulit of their chemical basis, all
cells will become more active as
temperature increases and will be able
to supply more current (due to a
doubling in rate of the chemical
reaction taking place within the cell for
every 10°C rise in temperature). The
upper limit depends not only on the
chemical constituents of the cell but
also on its construction.

Boasting an operating temperature
of +150°C, Lithium copper oxide was
developed specifically for use in ap-
plications requiring such high tem-
perature operation. This type of cell has
proven invaluable in (eg) medical ap-
paratus which is steam-sterilized or
remote geological transponders (in oil
drilling, etc).

It is at the low end of the range that
the ability to deliver useful current has

Razors and toothbrushes  2,2Q for Smin/day

Applications IEC test conditions SP HP PP Alkaline
Portable lighting 5Q for 30min/day 16hr 22hr 2%hr 34hr
Portable lighting 4Q for 4min/hr, 8hr/day 12hr 18hr 22hr 28hr
Tape recorders 3,9Q for 1hr/day Shr 11hr 16hr 21hr
Portable lighting 3,90 for 30min/day 11hr 18hr 21hr 27hr
Portable lighting 2,50 for 10min/day 8hr 12hr 13hr 14hr
Toys 2,2Q for Smin/day 4hr Shr 11hr 14hr

The table shows the life expectancy in hours for four types of cell to an end point of 0,9V under standardised
test conditions (and the typical consumer applications these aim to simulate). It can be seen that the
advantage of the more expensive types differs according to the nature of the demand

8hr 10hr 12hr 13hr

Source: Berec
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Secondary
switching

power supplies

For safety
and high efficiency

Dome offer a series of low RFl, low noise and ripple
secondary switching power supplies, with a wide
choice of output configurations. ‘

The Zeus series features 25W, 55W and 85W
versions with 120V or _ '

Outputs are 5V, 5A,;
_ 112V, 1A.Single, dual, triple or
quad options conform to BS6204 safety specifications,
and a wide range of output connectors are available.
Zeus seriespower supplies are ideal for all disc drive,
printer, microcomputer and cassette applications,

as well as for use in telecommunications and data
processing systems.

Dome - British technology and capability.
Dome Electronics, 5 Mitchell Close,
West Portway Ind. Est., Andover,
Hampshire. SP10 3TJ. Tel: 0264 54534.
Telex: 477891 DOME G.

DOME ELECTRONICS

WARRANTY

Encapsulated Power Supplies

Calex designs, builds and tests quality into every encapsulated power
supply and this quality is backed with a full 5-year warranty.
Competitively priced, ex-stock delivery is offered on PGB Industry
Standards, Chassis Mounts, and U.L. Medical Approvals.

To build the best you need the best, call Calex.

LA

kE.LECTRONICS LIMITED
Circle 46 for further information

9A HIGH STREET, LEIGHTON BUZZARD
BEDFORDSHIRE LU7 7DN
TELEPHONE: 0525 373178

TELEX: 82454

72 Circle 73 for further information

Power Supply

~X\PRICE -~
BREAKTHROUGH

Encapsulated Linear
5 Volt 1 Amp output

Four other models
also available at the same price

A F Bulgin & Company P L.C.

Power Conversion Division
Bypass Road, Barking, Essex IG11 0AZ

Telephone: 01-594 5588 Telex: 897255

Circle 37 for further information Electronics Industry, July 1985



Manufacturers of NiCd
cells in standard sizes

improved significantly. The ability of
Lithium (SO,) to maintain a usefui Ah
capacity well below that of convention-
al celis. At —20°C, conventional types
generally become useless, whereas
Lithium still offers some 50% of its
optimum (20°C) capacity to as low as
—40°C. .

S{PIOITILITIGIHIT| J14

Package styles

While Lithium cells are now available
in quite a wide range of sizes the
established types (alkaline, mercury
and silver cells and batteries) come in
hundreds of different shapes and
sizes off the shelf. In a space
sensitive  application where the
volume invoived does not warrant a
custom-designed cell, the availability
of a suitable size may outweigh other
considerations.

Popular cell sizes are $AA, AA and
AAA cylindrical styles, and most cells
are produced in these sizes. These
styles allow readily-available battery
connector clips to be used. Cells
designed for long term, low drain
applications (ie, memory back-up),
such as LiCuO or LiMn0,, will have
radial leads for ease of insertion into
printed circuit boards. For space-
restricted applications a wide range of
button/coin cell shapes and sizes is
available.

ig. 7 A representative selection of the
Duracell range of batteries

Peak power density = zinc air
technology

Offering the highest power density of
any cell type and an impressive tem-
perature performance of -20°C to

Table 3. Comparison of primary cell types
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Fig. 8 Button cells have allowed products such as hearing aids to become more discrete.
Shown here is a selection of Duracell products

+60°C, Zinc-air cells have begun to
offer an attractive alternative to Lithium

This type of battery, which is a spin-
off from fuel-cell research, offers

and Mercury button cells. obvious attractions since the oxygen

required for the electro-chemical
reaction is obtained from the air, via a
semi-permeable membrane. The bat-
tery can then be fitted with twice as
much zinc—thus doubling its power
density. One disadvantage is that
there seems to be a limited number of
packages availabie at present—most
manufacturers aiming to top the well
defined hearing-aid battery market
first.

Secondary cells

Portable equipment which requires
high levels of power will routinely use
re-chargeable batteries. Secondary
cells, however, do not offer anything
like the power densities which are
available from primary cells.

B Siiver-Zinc (rechargeabie type):
0,16Wh/cms3; 0,038Wh/g

B Nickel-Cadmium (NiCd):
0,06-0,1Wh/cm3; 0,02-0,03Wh/g

B Lead Acid: 0,06Wh/cm?; 0,07Whig
compared with (even) carbon-zinc pri-
mary cells at 0,15Wh/cm?3 and 0,/Wh/g.

The raid was foiled within seconds of the bank door bursting
open. Before the masked men had a chance to make their
demands, the manager’s hand brushed against his coat
pocket, activating the silent alarmat the local police station. P
Secure in the knowledge that the alarm system had
operated perfectly, the staff responded to the raiders'
demandsand the money was passed over the counter. -
What the raiders didn't realise was that the tiny Duracell
battery in the pocket warning device, had already done ¢ Il
the job. DAY )
Justasthe designer knew it would. \ / 7/ /
When he was faced with the difficulty of creatinga |
= compact, effective alarm system, he /
knew that he would require a primary 4
power source which not only fitted
sucha discreetalarm, but would also >
generate power reliably whenever %
the need arose.
Hisfirstjob had been to call
Duracell. They were able to assist him
with his project by designingin
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all the secondary batteries though the
self discharge characteristic varies
from 30%/ann with silver to |i
55%-100% with NiCd and 100% with | |
lead acid. k

The relatively low cost/W and high |
power to weight ratio of lead acid lends |
itself to high current applications.
Because of the large amount of mat-
erial used it is not as efficient in smaller
sizes and is therefore only usually
offered as a 6V or 12V battery. Gates
(via All Batteries), offer it in single cell
(2V) sizes down to a 2Ah ‘D’ cell
however. Most modern designs are
maintenance free and sealed, allowing
them to be operated in any orientation.
Apart from the well-known automotive
battery manufacturers, suppliers of
sealed lead acid batteries for OEM use
include Gates, Mafsa, Panasonic, Varta
and Yuasa.

The rechargeable Lithium cell has at
last become a reality: the CL2020 from
Panasonic is a Carbon Lithium secon-

Discharge curves are fairly flat with l

Fig. 9 Cutaway illustration of the SAB-NIFE
lead acid battery

dary battery with a 3V nominal voltage
and 1xA to 5mA average usable current.
The cell measures only 2mm in dia-
meter and is capable of withstanding
more than 2000 charge/discharge
. | cycles.

Another development form Panason-
| ic is the CS7634 paper-thin Lithium
I'| battery. This cell features a discharge
. | capacity of 20mAh with a 64kQ ioad
resistance. The utilisation of film layer
i | technology has enabled Panasonic to
| keep the thickness of this battery to the
minimum possible 0,5mm.

Itis obvious that Panasonic presently
lead the Lithium cell technology race,
but it can be reliably assumed that
i | other manufacturers will soon follow
? and develop this technology still fur-
- | ther.

Chris Palmer
Acknowledgements
Gresham Powerdyne

DuracellU.K.. Duracell House.
Church Road, Lowfield Heath
Crawley West Sussex. RH11 0PQ
Telephone (0293) 517527.
Telex:877393. Fax: 029321697

exactly the right battery for the
job. Naturally, because it was
a Duracell battery, reliability
was ensured, Duracell have
60 different
typesofcell
which have
beenusedto
createmore ¢
than 800
different designs of battery pack. Even if your specifications

DESIGN WITH

DURACELL

RIGHT FROM THE START

---_--------—-1

cannot be met by an existing Duracell battery, one can be
custom built to your requirements.
Both Duracell and the designer had done their job well.
By the time the raiders fled, the road blocks had already beenin
position for several minutes.

They would never know that a clever designer and help from
Duracell had caused their downfall.

If your next design needs a primary power source, be like this
designer - call Duracell firstand get it right. Success may well
depend onit.

Distributors: H-Squared Hitchin (0462) 815115

STC Electronic Services Harlow (0279) 26777 Farnell Leeds (0532) 636311
United Electronics Stevenage (0438) 314393 Radionics Dublin 758946

All Batteries Watford (0923) 770044
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Find out more about Duracell batteriesand the many ways in which
Duracell can assist you in selecting the right cell for your next design
project by filling in this coupon and sending it to the address given above.

NAME
POSITION
I COMPANY.
I ADDRESS

TEL:

£17/85
L--------—-----
Circle 20 for further information
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f Distribution Nationwide )

for Duracell Batteries

ZINC AIR
Eliminating capacity
loss in storage. Long

life. Constant power
output.

ALKALINE MANGANESE
High reliability and
corrosion-free.

MERCURY

High rating of energy-to-volume.

LITHIUM
High energy density

with high discharge
voltage.

SILVER OXIDE

For Electronic
miniaturisation.

H-SQUARED
ELECTRONICS LTD

Garden House, 25 Bedford Road,
Shefford, Bedfordshire sG175DJ
Telex: 826052

Telephone:

(0462)815115 )

Circle 62 for further information . )
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