Longdog Audio MCj2 MC Phono Amplifier

Its seems to be the case that valve phono stages seem to have the sonic edge over just about
all solid state ones. Now while I have heard some very good solid state designs, they all seem
have flaws, commonly splashy high frequency content and a general lack of dynamic range.
The more costly examples are better, but not perfect. Both of these problems are very easy to
avoid when using valve based designs. However like all things in engineering a solution to
one problem brings its own new set of problems with it. The problem that valve phono stages
have is noise. A typical valve phono stage with a ECC83 or similar in the first position is
perfectly good for use with moving magnet or high output moving coil cartridges. But for use
with low output moving coil the noise generated by the first valve (even using a selected low
noise example) is more than is to be desired. There are some valves from the last days of
valve design that can just about give a low enough noise level. But these are rare, and far
from stable (the phrase, “they will oscillate in the box™ describes some of them).

It is possible to reduce the noise level by the use of multiple paralleled devices, but that then
adds power supply problems, and requires matched sets of valves for the best effect. So the
normal solution to connect a low output moving coil cartridge to a valve phono amplifier is to
use a step up transformer. These will commonly multiply the signal from the cartridge by 10
or 20 times, and the result of using a step up transformer into a valve phono stage can be very
good indeed. But back to the inevitable compromise, the step up transformer brings its own
problem, not least of which is cost, top quality examples of step up transformers can cost
£500 or more, and even the best of the breed are not without sonic problems of their own. It
was the result of trying to find the most blameless step up transformer, that I realised that
they all seem to have their own sonic signature, some less than others, but all seem to do the
most damage to the bass and lower middle frequencies, and also (especially the lower cost
examples) loose high frequency information. After experimenting with the impracticable and
rare valves mentioned before, it became clear that the signal from a good moving coil
cartridge contained dynamics and glorious treble that were lost by solid state units, and bass
detail and texture that was hidden by the step up transformers of most valve units. This
design is aimed at providing the best of all worlds.

The low noise and bass information of a solid state unit, combined with the dynamics and
treble purity of a valve example. To achieve this a single super low noise Toshiba JFET is
combined with a triode in a combination known as a cascode. In listening tests this
combination seems to offer the best combination of the required sonics with non of the
downsides of all solid state devices. It allows the use of a moving coil cartridge with a valve
phono section (with all its advantages of high overload margin and treble purity) without the
cost and sonic damage of a step up transformer. Having decided on the first stage, the rest of
the phono design fell into place using best practices that I have found over many years of
working with phono stage design give the best result. First we need a quiet stable power
supply. A typical phono amplifier will provide 80dB of gain at 50hz. So any trace of mains
hum will be amplified 10000 times. So if we set a lower limit of Imv of hum signal at the
output of the phono amplifier (which is higher than I would actually aim for) the signal that
would produce this output is 100nV, a very small figure. To obtain this low noise level
while also providing the 270v that is needed can be best done by using a actively regulated
power supply, and that’s what is used in this design. It goes without saying that the valve
heaters are also powered by their own low noise supply. The power to feed all this comes
from a custom designed toroidal transformer wound in the UK on a oversized core for quiet



operation and with a GOSS band to reduce any external magnetic field that could interfere
with the rest of the unit.

The next part of the phono stage cookbook is the equalisation network that converts the
signal from the vinyl into the balanced signal that your pre-amplifier expects. There are yet
again, many ways of doing this, one stage passive, two stage passive, active. Active
(feedback) equalisation in my experience always seems to produce a sound that is
compressed and sat upon, tight and constrained, unlike the open airy sound a good valve
stage is capable of. A two stage design is the simplest to design as the interaction between the
parts can be isolated from the equation. But in my experience the best sonics come from a
well designed single stage. In the past single stage equalisation has been avoided, mainly
because its much more complex to get right and to include all the interactions. However
using the tools available to the modern day designer, computer simulation allows for single
stage equalisation with all its sonic benefits, with the accuracy that is normally expected
from a two stage design. Its been found that while the correct frequency equalisation is
important and a starting place, what is vital is channel matching left and right of the
equalisation, failing to get this right will lead to smearing across the sound-stage as the
harmonic content of the musical signal varies in subtle ways, which remove the sense of
reality, the “the player is in the room” quality that the best systems can provide. Not the “you
are there” effect that is a starting point for HiFi, but the ”they are here” that the best will
provide. To achieve this, the MC;j2 is build using 0.1% and 1% tolerance parts that are then
selected and matched to better than 0.1%.

Another factor to consider with the equilibration network, is it must not be sensitive to the
ageing of valves. Its a sad fact of life that valves (like most of us) decline as they age, so the
use of computer simulation again allows us to see how the stage will perform with 5 year old
valves, and ensure that in 5 years time, though it may be time to think about a new set of
valves, the unit will still be providing 95% of its best. Having carefully amplified the tiny
signal, protected it from mains born interference, and equalised to ready to listen to, a final
step is needed. It needs to be sent to the preamp that follows in the system. So to make sure
that the signal is passed without damage to the next stage a high current low impedance
output stage is needed. The design does this using a valve from the “computer age of valves”
(yes there was one), a 5687, a valve beloved (for good reason) by high end designers across
the world. To ensure the maximum output, and the lowest distortion, the output valve

is actively loaded. Finally the signal is passed to the outside world though high quality
sockets and PTFE insulated connecting cable.

To ensure the use of the stage is trouble free, a 30 second start-up mute is applied across the
output to ensure that no unwanted voltages are present on the output until everything as
settled down and is ready to go. This can cause problems with the following equipment with
some stages, especially is partnered with solid stage components, 30v DC on the input to a
valve power amplifier will be ignored, it will be a disaster for a solid state amplifier, or the
following speakers. The mute such designed so that once its removed there are no extra
contacts that the precious signal needs to pass through. The startup mute period is indicated
by the flashing indicator on the power switch, and once its steady, the unit is ready to make
music. Loading of the moving coil cartridge is achieved by the use of loading plugs, so any
desired loading can be achieved from 10 ohm to 1000 ohm, and loading plugs can be
provided for any required value. Or for the DIY minded, its a simple case of soldering the
required resistor (good quality type please) into a blank phono plug.



