Focal DSA-P20F Active Subwoofer Enclosure.

Resplendent innovation.
If contemplating a bona fide venture into high end car audio you’re quickly going to encounter two hurdles, the first of which is the cost of the various items required. An amplifier, a processor, a subwoofer and its accompanying enclosure; none of these’ll come cheap if decent quality is a prerequisite. Then there’s the issue of real estate; the aforementioned equipment needs to live somewhere. Just imagine if you could somehow combine one or better still all of these items into one. Furthermore imagine if said device could be manufactured at an individual level to match your car’s dimensions perfectly. This is where high-end audio store Fhrx Studios and highly acclaimed Focal importer East Coast Distributors enter the equation, for together they’ve teamed up with award winning French audio maestro Focal, and utilising components from Focal’s existing DSA-500RT amplified enclosure they’re affected a plethora of customisations to better suit the Australian market; the result being the DSA-P20F. It’s a wonderfully innovative piece of technology that combines all the hitherto mentioned elements into one neat little package.

Before we get into product specifics though let us first take a basic look at what constitutes a ‘sound quality’ system, as there’re three inexorable aspects you must get right being linearity, staging and imaging. Linearity relates to the frequency response of the sound when assessed incar. Measured with a real time analyser, this response shouldn’t be completely flat because the human pinna (outer ear) doesn’t have perfectly flat response sensitivity. Instead we tune cars to a specific profile called a Fletcher-Munson curve where the sound is linear from 20kHz to 5khz, then attenuated 1dB from 5kHz to 2kHz and from there the response is initially flat but rises as the frequencies lower due to cabin gain; usually 1dB per octave until the lowest subbass regions around 20Hz are reached. So far as staging is concerned; we want the car to sound just like a concert, with the entire band sitting on the dash board in front of you. Not around you, not behind you – in front of you. Closely related to this is imaging; where you can close your eyes and literally point to each and every member of the band on the dash and identify where they are. True sound quality is the culmination of getting these three facets just right and coincidentally is exactly what the DSA-P20F is designed to accomplish.

At the most basic level the DSA-P20F is a custom manufactured active enclosure that features a Focal Flax P20F long throw 8” subwoofer in a sealed arrangement. Powering this is a three channel amplifier that has one channel driving the subwoofer while the remaining two channels output power to your front speakers. All three are processed with a software based digital sound processing suite, thus allowing you to can get linearity, staging and imaging just right. Sadly many harbour the illusion that 8” subwoofers because of their size can only play higher frequencies, an assumption which in itself is erroneous. Assuming you’re not suffering a low Xmax due to the employment of a slim subwoofer and that you’ve designed your enclosure correctly with a QTC hovering around the 0.707 region; you’ll get a gratifyingly deep roll off. This should not be confused with sound pressure level though, for this is something that a single 8” will struggle with a little. Essentially you need to have a penchant for ‘filling out’ your lower octave as opposed to decimating them; if this enclosure is to be the one for you. Dimension wise the external enclosure measurements differ subject to what car it’s ordered for; nonetheless the internal volume hovers around the 20 litre region, varying only a little depending on what order of band-pass your car’s shape dictates.
Finished in either black or charcoal carpet depending on which you opt for the unit is not enormous but let’s be frank; it’s no lightweight either. Along the front edge is a machined alloy strip that can be customised with your own logo; and also included is an advanced bass level remote which also features a micro-USB port. It’s via this that you program the digital sound processor with software downloaded from the Focal website. The enclosure is constructed from quality structural plywood as opposed to cheaper and heavier MDF or worse still; thin chipboard, in order to combat wear and tear and wall flex, and the internal walls are coated with a sound deadening treatment to combat resonant ring and potential back wave woes. Testament to the fact the designers are no novices are the minute details you may miss if not paying close attention. Things like every screw having a small dollop of sealant so they’re unable to vibrate loose, all cables sealed when passing through walls, gaskets anyplace where two hard surfaces adjoin, cable trench machined into the surface beneath the amplifier, and any surface that ‘might’ be seen is either trimmed or painted; it unashamedly reeks of professionalism from start to finish.
As aforesaid; because sound processing is the central part of any sound quality system Focal has taken the time to smartly design the software to work either on PC or Mac. It incorporates four primary spheres of control you’ll need whilst omitting the redundant abilities you won’t. First and foremost there’s a seven band equaliser that’s truly parametric, in that you can set the frequency centres of each band, change the logarithm Q width to suit your customisation and boost or attenuate volume out to 12dB. Secondly there is an advanced crossover for both the subwoofer and the satellite speakers. The subwoofer has a 20Hz – 60Hz subsonic filter on the lower end and 80Hz – 200Hz high pass on the upper end. The satellite speakers can be high passed from 45Hz – 300Hz. This crossover section is also home to the gain controls which can be set from -40dB to 0dB to match your head unit voltage. The third section contains the compressor controls, allowing you to set the threshold and ratio parameters for compression and expansion on the satellite speakers and compression alone on the subwoofer channel. Last but not least is the time alignment; this section allows you to control delay for each channel in order to get all your music up front and in the centre of your dash. The satellite speakers can be moved from 0 – 10ms while the subwoofer allows from 0 – 130ms which is more than adequate to allow you to tune the subbass in with the front speakers, made easier given the sealed enclosure returns a constant group delay of 5ms. All four of these pages are presented with clearly labelled diagrams and you can save up to six profile presets. In the hands of an experienced tuner this is a colossal amount of tuning abilities, despite this digital sound processor being less sophisticated than a standalone behemoth processor.

Regarding the subwoofer we first need to discuss a few basics before delving in too far, as the fundamental principles pertaining to thus remain forever unchanged. At the most basic level subwoofers are simple devices that move air around, with the diaphragm’s forward motion creating high pressure compression waves and backward motion creating low pressure rarefaction waves. This diaphragm (cone) is the critical part of the design, as it’s the primary piece that causes the air molecules to dance in motion. For this reason Focal focuses much of its research and development on cone material development; as the resulting sound will be directly impacted by the intrinsic qualities of the materials used. Not only must weight and mass be kept to an absolute minimum to allow lightning quick reactions, it must also possess serious strength, as that cone is acting as a piston which means any moment related structural flaws will quickly be exposed. Then just to make life interesting you throw in a curve ball in the form of something called damping; the cone must be well damped so the subwoofer doesn’t excessively colour the sound. This is where nature rears its ugly head; for there is no material that’ll homogenously satisfy all of these criteria completely. In response to this conundrum Focal developed a ‘W’ sandwich cone design, which sees multiple layers employed, each of which excel in a specific quality and together equate to a most effective solution to the aforementioned challenge.

The central layer of this ‘W’ sandwich is the one responsible for the mechanical damping and for many years Focal has enjoyed enviable success utilising non-woven fibers of carbon in numerous ranges of speakers. However while the abilities of these carbon ‘W’ sandwich cones remain exceptional, they are growing a little long in the tooth. So back to the drawing board went Focal, starting out by laying down a few prerequisites for the new material. First up it had to retain a low mass and density. Secondly it has to possess a high tensile (Young’s) modulus and of course it also needed to enjoy superb internal damping characteristics. The desire for superior tensile modulus is nothing new. Young’s modulus represents the point at which a mechanical load would cause elongation to the entire length of the cone, and whilst in reality physical deformation would occur long before this point is reached, it’s still paramount that any material have a high Young’s modulus thus making it more resilient to bending and physical distortion under duress. Internal damping is also of critical importance, and is characterised by a coefficient known as dissipation factor. Basically put; at the diaphragm’s breakup frequency, the higher the dissipation factor means the less severe the resonance as surplus energy is distributed within the material, ergo equating too lower colouration and superior tonality.
Rummaging through various materials with gusto reminiscent of a Monty Python skit; Focal engineers happened upon flax; a material possessing innately neutral properties in addition to superior strength. Also handy was the fact France is one of the main cultivators of flax in Europe, with the countryside being covered in it. One could also state it’s been sitting right under their nose for more than just a little while; as flax is one of the oldest textiles known to man, with roots tracing back to 4th century BC Egypt. What’s rewarding though is observing just how Focal’s engineers weave their magic in bringing the flax material to life. Taking the aforesaid ‘W’ sandwich fibre cone; Focal omitted the central carbon weave and instead inserted a meticulously designed flax layer between the 0.04mm acrylic plexiglass layers. The reason for this is that Flax is comprised of around seventy percent cellulose with each fibre being a single elongated cell measuring between sixty and one hundred millimeters in length and boasting a width somewhere between seven and forty micrometers. Because of its inherent characteristics its superior to previous composite materials in that it offers similar strength but retains superior damping abilities. As an addendum I should also make mention of its weight too. Because flax is a hollow core material it’s around half the weight of materials such as fiberglass, making it ideal for cone construction. It’s also non-woven too meaning its thickness can easily be altered along the radius of the cone without mass becoming an overbearing concern.

Materialistic and technical jargons aside let us now turn our attention to the subwoofer itself. Starting with the cone; it’s a specially profiled 200mm diaphragm constructed from the abovementioned flax material and lining the top edge is a carefully shaped butyl rubber EROM surround. Working conjunctively and holding everything concentric is a flat rolled poly-cotton spider, joining the cone’s base where it meets the voice coil top retainer cap. These work harmoniously providing excellent resistance against radial and axial float, while also allowing the entire assembly to linearly move fluidly with an efficiency of 82.5dB. Attached to the bottom of the spider is the large 38mm fiberglass former which holds the tightly wound copper four ohm voice coil precisely within the densest magnetic flux points allowing for an Xmax of 10mm. Encircling the motor and providing the magnetic force is a double stacked 120mm x 32mm ferrite magnet and the entire 117mm deep affair is held rigidly in place thanks to a very open, aerodynamically transparent stamped steel frame which has been powder coated in the traditional Focal grey and adorned with emblems on the web fingers. The cooling air follows an interesting trajectory courtesy of specially designed perimeter intakes ports which are situated on the actual back plate. These take in cool air and move it along the outer surface of the voice coil before marrying it up with the cool air flowing through the spider. From here the zephyr travels back down through the pole, past the voice coil’s inner surface to then be expelled via the 10mm bell mouthed central exhaust port, also located on the back plate. This gives the motor a power handling ability of 250 watts continuous and because the steel back plate is extended it can handle peak bursts of over double that.

The inner case of the amplifier is constructed from hardened plastic to save weight and upon the front is a large aluminium alloy heat sink to assist in heat dissipation duties. It’s rectangular in shape measuring 265mm x 120mm and although not looking like an immense powerhouse, bare in mind the efficient subwoofer doesn’t require a nuclear reactor to power it. When measured at four ohm it feeds 165 watts into the subwoofer continuously and 65 watts to each satellite channel. Loading the channels down further will result in 250 watts for the subwoofer and 120 watts for the others. This obviously isn’t a consideration for the subwoofer channel but the ability to load the satellite channels down is becoming increasingly important today with many cars factory fitted with two ohm drivers. Power aside; the sonic performance specifications start with a healthy damping factor for exceptional cone deceleration and control and good slew rate for reciprocation speed accuracy. Signal-to-noise ratio is 81dBA, total harmonic distortion is 0.07% and of course with imaging being such a key factor in the units design; channel separation is over 70dB. The physical layout is akin to most with various gold plated terminals lined along the bottom left side. The right side is home to both high and low level inputs, an output allowing you to daisy chain additional amplifiers as well as the gain pot, remote control port and twin 15A safety fuses.

I entered into the auditioning process with a certain degree of trepidation, as 8” subwoofers often struggle as they try a little too hard to impress. Either in control, whereby because their suspension overcompensating for their size it flies around all over the place meaning they struggle for control or the flipside concerning sound pressure; wherein the suspension is so tight in order to attain incredible control that they cannot move fluidly. Thankfully these issues have been all but put to bed via the DSA-P20F’s intrinsic design and inherent use of flax technology. Not only does the unit output a clean sound front and back, it can output plenty of volume from the subwoofer when pushed too. Commenting first on the quality of the musical reproduction from the subwoofer itself; the suspension system and motor work splendidly together, presenting controlled subsonic energy you can actually listen too as opposed to it just smacking you in the skull. From gentler genres like classical and jazz with their lingering lower bass notes through to the faster genres of metal and dance with its lightning fast demands, the DSA-P20F handles them all without ado. Transient speeds are beyond impressive and because of the unique relationship between the QTC and motor; the bottom end extension is nice and deep. Now don’t let’s kid ourselves; it’s not designed to hit, and nor will it hit; the lofty heights of SPL competition. However that said the strength of the cone is still evident as it the sound remains extremely controlled right up to the point of complete physical failure. The output from the amplifier to the satellite speakers is equally impressive, with it presenting very little hiss or artifacts right up until extreme levels are reached. Pound for pound though it handles all realistic demands with aplomb 
Truth told some don’t hold out a great deal of hope for units of this ilk. However now I’ve been afforded the opportunity to have a thorough audition of the DSA-P20F powering and managing an entire system, I can reliably report that not only is it far beyond competent; it’s the quintessential solution for getting a genuine award winning aural environment in your car, with about half the fiscal outlay that’s usually required.

Focal DSA-P20F Active Subwoofer.

Type: 8” active sealed enclosure with three channel amplifier and digital sound processor.

Continuous / maximum power handling: 2 x 65 / 120 watts + 1 x 165 / 250 watts.

Frequency Response: 39Hz – 22kHz
Cost: RRP$1999
Contact: Fhrx Studios
Web: http://www.fhrxstudios.com.au
