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ambit 
INTERNATIONAL 

PA100 
First HMOS PA module 

• Heatsink and mounting bracket available 

Exceptional dynamic range __ --""'r::-::::i:;;;;;.iii 

General 
There are, as you may have noticed, a lot of audio amplifier 
modules on the market. Moreover, there are approx. ' n ' times 
as many different opinions on the subject of audio amplifier 
design. In the desperate search for a gimmick or two, some of 
the commercial companies engaged in the design and supply of 
audio equipment have been found searching the walls of certain 
palaeolithic caves in an attempt to revert to some long lost 
technology that might provide the answer for next year's sales 
feature. 
Valves have been cited as the marvel of the age by some, bu t 
then again , if you read widely enough in the audio press, you 
are likely to come across some character advocating the 
appl ication of HT across a watermelon to reduce TMKLD. 
A well known manufacturer who doesn ' t i n fact make wh at the 
name implies, produces a very excellent 100 watt ampl ifier that 
has been variously raved over, and raged over. It wouldn't be 
very surprising to learn that audio reviewers are really as bemused 
by the difference between A and 8 amplifiers as most mortals 
confess to being. But on the assumption that with 1 % distortion 
from the disc/ tape /microph one etc, and 3 4 5% from the loud· 
speakers - that the difference between 0.001 % and 0.01% from 
the ampl ifier is really all that important, we offer you the new 
PA 1 aa, using some of the fastest and least obtrusive output 
devices known to man. 
When you compare the frequency response of a good loud 4 

speaker with that of a good amplifier, you are forgiven for 
wondering what all the fuss is about. St i ll , t o make the best 
of the situation, the obvious answer is for the loudspeaker to 
be designed totally around the characteristics of a specific 
ampl ifier. Ph ilips motional feedback seems l i ke such an obvious 
concept, that it is a mystery why the practise is not far more 
widespread. 
Notwithstanding all this cynicism, as long as you are de termined 
to have a go at Hi Fi, then you might as well star t with an 
amplifier that is as inobtrusive as possible . Ambit's PA 100 is 
designed w ith the output transistors on the board, thus giving 
known and repeatable results-the heatsink bracket is predrilled 
to fit between the output devices and the pca. 
The dynamic range of t he unit is in fact over 100d8, using 
Hitachi low noise input stages. The low drive requirement of 
the HMOS output stage reduces the number of active devices 
to a bare minimum 4 making the amplifier both simple to build 
and simple to set up. 
Since we advocate the use of DC amplification (direct coupl ed)­
alongside here is a design for a re lay operated offset sensor. It 
is not guaranteed to switch off in time to save every amp/ 
speaker combination from nanosecond destruction , but it wi ll 
preserve the vast majority of voice coils from accidental damage. 
The relay contacts are paralleled to red uce contact resistance to 
a minimum. 
The unit provides a slow switch on build up time delay, thus 
providing a welcome respite from the usual 'thump ' that 
rattles the flight of plaster ducks on the living room wall. 

+12v 

* to su it relay 

+12 .... * 

Relay : 1850hms 
approx 

DC offset protection 

100k 

RELAY 

Left in 

(from 
amps) 

Right in 

! ! 
to loudspe<ll<ers 

Correc t operation causes the relay to close 

Th e circuit may be driven from any number channels (via the lOOK 
resistors on the base of the BC309) - since if an offset condition 
occurs in any output, the circuii will cause the relay to drop out. 
The relay contacts are not shown paralleled in the diagram, but for 
best results, as many gold pl ated contacts as possible should be 
connected in parallel for minimum resistance. 
Figures in italics indicate test voltages 
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ambit 
100W MOSFET PA unit - PA 101 

INTERNATIONAL 
The circuit below is a development from the original PA 100 • and it is relatively easy to adapt existing boards to the new suggested 
configuration. The major advantages being the improved stability of the bias arrangements - enabling the offset adjustments to be 
disposed of. The net result produces virtually no switch on/off transient - although we still recommend the use of an offset sensing 
circuit with relay control for the remote eventuality of a breakdown. 

Facilities for AC and DC coupling are provided. 

R4 
68K 

Rl0 
l00E 

C4 
0.0068u 

Circuit description 

R6 
3k9 

Although we have been offering power MOSFETs for some time, 
they seem to have suffered from the usual British electronic 
engi neers' malaise of not having appeared in Wireless World. 
If a product is described in Wireless world, be it a heap of old 
bean cans, or the most sophisticated audio amplifier in the 
world, then engineers believe in its existance. 
At the moment, audio engineers seem to treat power MOSFETs 
on a par with the Yeti - they 've just about heard of them, but 
until one is caught and displayed in public On this case, some 
noble tome like VNlI, then they might as well not exist. 
Those intrepid explorers who have dared to cross this uncharted 
territory, and found their first experience to be anything less than 
shattering have been overheard to take an uncharitable view of 
the devices. Thus have complementary HMOSFETs been dismissed 
as transient figments of some crazed des igner's imagination in 
some quarters. 
The first time an engineer tried to get to grips with a bipolar 
output system, no doubt he went scurrying back to the 807s. 

Enough of this - on the positive side, we have been developing 
with these devices for over a year, the results of which are shown 
above. The" circuit isn ' t much changed, but various PC layouts 
have been tried. to achieve optimum 'results . 

C1 / A1 are used in AC coupled applications, whereas C1 is 
bypassed for DC operation, when the whole amplifier may be 
treated as a large DC opamp, with Tr2 being the inverting 
' input'. Thus the gain is set by the ratio of the two resistors 
in the negative feedback path - A7 and RS. 

The input and driver stage transistors are all characterized for 
high voltage, low noise audio amplification. The ratings o f the 
devices are generous, enabling the whole circuit to tolerate a 
high degree of mal treatment before irrepairable damage is 
done. 

The but k of the driver circuitry is devoted to classical 
voltage gain configurations. since the output FETs require 
little power for operation - merely enough to cope with the 
charging of the input capacities. 

Rll 
100 E 

Tr8 
2SK133 

Major considerations of power audio amps 

+SO/SSv 

T
l00U / l00v 

C7 

RL 80hms 

- SO/SSv 

T C6 l00u/l00v 

The first concern is usually good signal to noise+distortion . 
100dB SIN should he easily achieved with most modern semi­
conductor technology - and in the case of the PA101, this 
can be extended to l20dB + (input shortedl-
Most of this is dependant on good earthing practise, and 
avoiding taking the input ear'ths across the output and power 
earths. The currents flowing in high power amplifiers are 
substantial - and even an apparently low impedance p iece of 
copper track (or connection wire) can possess the few fractions 
of an ohm necessary for a substantial potential to be set up 
along a single earth track. 
If a wire of resistance 0 .05 ohm carries 4 amps, then the PD 
is (4x.OSI V = 0 .2V. If this PD happens to lie ac ross the 
path of a feedback loop - then the result is distorion, since 
the feedback loop is no longer referred to the earth. It is 
thus necessary to run all earths to a centra earthing system 
via low impedance connections. 
If the earth loop current happens to be in phase with the 
amplified signal , then positive feedback results, and the circuit 
oscillates at the ' resonant' frequency. 

Capacitors C7 and C6 may seem superfluous if you are using 
10,OOOuF smoothing at the power supply, but if they are 
left out, the effects are the same as with earth loops, since 
for example, the input stage emitter resistor is now R4, 
plus the impedance of the +ve rail supply to the reservoir 
capacitor. A4 is thus on the end of a 'modulated' HT rail, 
and must be decoupled at the board end of the supply. 

If two or more amplifiers are used with a single supply , then 
the supply leads - as well as the earth leads, must be taken 
to a single point source. Otherwise, simply providing a ring 
main enables one amplifier to modulate the othedsl, resulting 
in cross talk. 

Stability and varying load conditions is one point that 
frequ ently gets overlooked. The fact that an amplifier works 
immaculately into an S ohm resistive load may be very 
misleading. Most people have heard apparently similarly 
specified amplifiers making entirely different sounds on the 
same speakers - and an amplifier that completely changes its 
characteristics when fed into different speaker loads. 

VR12 sets the output quiescent current of the FETs in a class 
AB configurat ion - without the need for considerations of 
secondary breakdown and thermal runaway, encountered in 
bipolar des ign techniques. SOmA is a typical value, selected Capacitive loading changes the voltage /current phase at the 
by checking for minimum distortion. output by drastic amounts. Sometimes, sufficiently for the 
The speed of operation of the MOSFET, coupled with the amplifier feedback to be driven into a positive condition 
very low d rive requirements, makes the calculation of phase resulting in instability. Loudspeaker crossovers are usually 
correction components simple. For the most, part , they are full of capacitors - so a check on the stability is essential. 
not needed. Some very fine tuning can be achieved in some Although there are many detailed differences with a 
circuits by placing a small capacitor (2p2 -22pl across AS. power MOSFET v Bipolar, most of the basic criteria for 
CS ' is not inte nded for phase correction, but for stability sound amplifier design apply to both types. We invite the 
in the drive circuits. This component is layout sensitive, and daring to advise us of their exploits~ and we will provide 

thus also depends on the types of, components used, together ~h!;~~c~~~~it_;oO~~ ~~irZ~~~~ ~~6;~:Dd~~~~ ;~He:~~i~~kHz 
with their lead lengths. at 7SW RMS into 8 ohms .. (Using our MOSFETs, of course I! -:::::-_________________ CATALOGUE PART III 
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........ has /I OW lII oped ro larger prelllises al : 

200 NORTH SERVICE ROAD, BRENTWOOD, ESSEX 

Te lepil one number cilan ge d to (0277) 230909. Telex 995 194 

* SI ill 0 lily 5- / 0 millutes jion! Brentwood statioll (Easlern Regioll - l. iverpool Street Termilla/) 

* Trains every 20millules weekdays 
• Shortly to be reached by the lIew 11125 
* P,Jrking when you reach liS, or pedestrian access fro 'm tbe Higb Street 
* Brentw()od bas mure pubs per capita tban llllY otber /OWII in tbe cIJunl1Y 

(over 15 witbill about 10 minute's of liS!) - IncludinJ,f one witb (;reel1t! King 

* FOllr "Fast F()od" s/J()pS ill tbe High SU'eet 
* Greatly ('xptwd(Jd 'ttlde aJld "caller" sf-'rvices, Wil/) per1171ll1CI1/ 

.!ispl"ys of (111 1' pm.!uct, (" t last!) 

How to find us: -

Ambit through th e ages 
1 37 High St reet 
2 - 25 High St reet 
3 : 2 Gresham Road 
4 : 200 North Service Road 

)/ 

+ 
- Southend line 

Y. Mile 

In our n ext issue .... . .. . 

Cann elloni Hunting in Sicily (a follow up 
to our immensely popular feature on the 
Spaghetti farms of Tuscany) 

How to tell the difference between a 
microcomputer and Basil the rat. 

• How to cope with being ouer eighty, 
and yet still retain a healthy interest in 
electronics. 

WA RNING b I-I.M. GOVERNM ENT 

Reading this ca talogue may po tentiall y be injurious to your bank balance, since it contains 
de tails of fa r too m:lIly tempting inn ova ti ons, new ideas and other exciting stuff. Bewa re!! 


