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Philips MT4

GENERAL NOTES: RF voltages 30% modulated, 400Hz, audio 400Hz, all 10mW output.

(Drawn: lan Charles Batty, 15/05/2017 )
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DC voltages with VTVM, no signal, thus O except max signal thus <> RF/Audio signal injections thus D

Fig.1: the circuit of the Philips MT4 is quite unusual in that the second stage involving transistor TR2 is reflexed. This
means that it amplifies the 455kHz intermediate frequency as well as the recovered audio from diode D1. This approach
enabled good gain with only a limited transistor count.

Now, TR2 is set up as an audio am-
plifier (even though it also amplifies
theIF signal). First, volume control R5
will havelittle effect on audio gain (in
theory), as it’s shorted (for audio} by
the 1stIFT’s low-resistance L8 second-
ary; more on this later.

So TR2 gets the demodulated audio
on its base and the amplified audio
signal appears at its collector. Its
audio load is the 1kQ resistor, R8.
Any IF signal appearing across R8
is shunted by 10nF capacitor C11
and the audio signal is fed via 10pF
capacitor C12 to the base of output
transistor TR3, an alloyed-junction
0C74.

TR3 is a conventional Class-A stage,
drawing a constant 13mA of collector
current. This is alot more than a com-
parable Class-B push-pull stage with
no signal, and is why the set uses the
large 276P battery.

It’s around 51 x 63 x 80mm. The
original battery (with a capacity of
1500mAh) would give some 100-plus
hours of playing time; modern equiva-
lents would approach 500 hours.

With a supply voltage of 9V, TR3 dis-
sipates about 115mW. Theory implies
that the maximum output power could
be around 50mW, so can its Class-A
stage do much better than previous
review sets? We will see.

TR3 drives the primary of output
transformer L12-L13, which in turn
drives the 3Q speaker. Finally, there’s
negative audio feedback from the
speaker to the base of the IF/audio
amplifier, TR2, via 180kQresistor R13.
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Alloy-diffused transistors

As described in my article on the
Grundig Taschen Transistor Boy (De-
cember 2016, www.siliconchip.com.
au/Article/10485), Philips began
transistor production with the sec-
ond generation of junction transistor
technology —alloyed junctions. While
these could reliably produce the trusty
0C44/45 RF/IF transistors, an oper-
ating frequency of some 15MHz was
about the limit.

The problem — as it has been since
Bardeen and Brattain’s first examples
— was to get the active base region as
thin as possible. Alloying, relying as
it does on two mutually-dissolving
materials (a bit like lead and tin in
solder) could not produce base layers
fine enough for very high-frequency
operation.

The third generation of transistors
combined established alloying tech-
niques with the newer principle of
diffusion at near-melting tempera-
tures. Diffusion of a gas, or a metal
vapour, can be made to progress into a
substrate more slowly and with much
greater control.

Construction began by working just
one side of the transistor die. The bot-
tom side would become the collector
(let’s say P-type) and the N-type base
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Thls dlagram shows the steps to
produce analloy-diffused transistors.

layer would be diffused from the top
down into the collector. So far, we
would just have a very good diode.

But now, placing a P-type dot onto
the base surface and using alloying,
the emitter could be formed on top of
the base layer, giving the familiar PNP
“sandwich” construction. Alloy-dif-
fused OC169/170/171 transistors were
used in the front ends of FM tuners,
and the 175MHz AF118 was used as
a video amplifier.

Diffused-alloy transistor construc-
tion is a bit of a mix-and-match, but (i)
it gets away from the messy “two-sid-
ed” manufacturing of purely-alloyed
devices and allows greater automation,
and (ii) the combination of diffusion
and alloying finally produced transis-
tors such as the AF186, able to work
to over 800MHz.

Clean-up and alignment

Ireceived the set in good condition.
Apart from a cabinet clean and a con-
tact spray for the noisy volume pot, it
was ready for the test bench and the
photo session.

Some restorers prefer to leave sets
“as is”, unless the performance is ob-
viously lacking. But every set I've re-
viewed so far has benefited from a ba-
sicalignment. Original factory settings
may have been a bit less than optimal
and it’s normal for the alignment to
drift over many decades.

This set responded to local oscilla-
tor adjustment at the bottom end, with
sensitivity comingup some 2~3 times.
The IFTs came out spot on.
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