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Audio Dynamics SD2400.5 Amplifier
An iron first within a velvet glove
Introduction

With many a modern car audio enthusiast convinced by social media of the misconception that bigger is better, it’s no surprise that some of the best amplifiers available today get overlooked simply because of their modest girth. However when designing an amplifier that’s small in footprint yet capable of outputting a monumental amount of power, all whilst sounding wonderful; one does not accidentally produce one. It takes competence, skill and an abundance of technical knowledge and experience. Which brings us to Audio Dynamics; an American company that has been masterfully steered around the car audio landscape by master helmsman Aaron White since 1993. During its tenure Audio Dynamics has been responsible for some truly awesome car audio componentry including amplifiers that not only look better, sounds better and plays louder than the competitors’; they’re often half the size too. This, my friends; is exactly what the SD2400.5 is designed to encompass. It marries comeliness, forcefulness and grace together with considerable poise.
The sweet spot

Though not an enormous range the SD units represent what many consider the sweet spot in the Audio Dynamics stable. Positioned beneath the gargantuan X series monsters, the SD range blend high-end technology with practicality. Combining bedrock-solid performance, impressive features and premium styling without venturing into the ultra-premium price realm. Borrowing technologies and methodologies from its larger siblings, the SD Series delivers advanced amplifier design at a far more accessible level. The range includes one, four, five and six channel models, but it was the five channel brute that I’ve been eager to experience firsthand.
Smart architecture

The SD2400.5 employs a full range class D architecture, using digital switching to maximise both performance and efficiency whilst minimising the footprint required. Satellite channels one through four produce 150 Watts continuously into four Ohms and over double that when loaded down. Channel five on the other hand is a dedicated subwoofer channel, with its additional power capacitor boosted topology capable of producing 600 Watts continuously into four Ohms and easily over 1000 Watts when loaded at two Ohms. However it doesn’t end there, for it’ll happily output excess of 1500 Watts at one Ohm if you so desire. However just on option; do make sure you take thermal management into consideration, as those internals can get rather warm when flowing high levels of current for extended periods. Equally impressive are the measured performance figures, including just 0.05% total harmonic distortion on the front channels and 0.2% on the subwoofer channel. Frequency response extends from an astonishing 10 Hz to 27000 Hz on the full-range channels, while the subwoofer section covers 10 Hz to 500 Hz. A damping factor north of 200 and signal-to-noise ratio of 92 dB reinforce the amplifier's premium credentials.
How can an amplifier be digital

Stay with me whilst I delve into the world of D class digital amplifiers for a second, as I want to give you an idea of what makes this switching mode special. Most class D amplifiers, sometimes known as digital switching amplifiers; contain powerful MOSFET or Metal-Oxide Semiconductor Field Effect Transistors. These are switched fully-on or fully-off by digital control as opposed to being controlled by raw voltage as is the case within an analogue class AB amplifier. This means theoretically that zero time is spent transitioning between the on and off states, in a perfect world conducive to 100% efficiency because if the switches are open then all of the power supplied to them is delivered to the load and none is converted into heat; remembering you cannot eradicate energy only convert it. When the switches are off, they’ll have full supply voltage standing across them but no current flowing so again; no heat is dissipated. Now that is the somewhat simple explanation of the workings and it’s not a perfect world. Therefore, like anything electronic; anything above 90% is considered acceptable. If class D is so perfect, then why isn’t analogue switching a thing of the past you might ask? Well the issue is that the distortion levels are usually slightly higher because the output of a class D amplifier is basically a square wave form and the smallest irregularity such as noise or voltage ripple etc can result in an irreversible change of the output. Low pass filtering tends to smoothen these pulses out and helps to restore the original signal shape on the output, but only an expert company like Audio Dynamics have the technical acumen to produce a full range class D amplifier that doesn’t suffer from high distortion levels.
So basically digital amplifiers are not completely digital as such, because all amplifier power output stages still deal in voltage and current. However the control is binary as opposed to analogue voltage wave forms. They basically keep the signal in the digital realm until just prior to output. 
Physically unimposing

The physical dimensions of the unit are nothing short of astonishing given the immense output. It measures 404 mm in length including its mounting feet, 186.3 mm in width and is only 56 mm high. Okay I admit it won’t fit within most glove compartments. But I tell you what, other D class amplifiers with similar power are regularly thrice this size, and let’s straight-out omit analogue switchers for this argument. This is important because modern car interiors aren’t getting larger, I’ll give you the tip. All the fruit is encased in an aluminium extruded heat sink which has been anodised black for that unyielding look, the centre of which is proudly machined the Audio Dynamics logo. This top plate is full reversible to suit the orientation of your install, and aside from it there’re no other decorations upon the outer case aside from the masterfully CNC machined surfaces that break up the black haphazardly. This is due to the sound controls being hidden beneath the top plate. Starting with the mandatory sensitivity potentiometers, adjacent to these are the sound manipulation controls which start with second order 12 dB high-pass, band-pass and low-pass crossovers for satellite channels adjustable between 20 Hz and 5000 HZ, which rolls off the tongue easily enough however don’t overlook the fact this higher octave of crossover ability allows you to run tweeters off these channels if you’re configurations requires it. They also feature forty-one detents each, thus allowing you to set your frequencies precisely. For the subwoofer channel you get a 50 Hz to 500 Hz low pass crossover, along with 10 Hz to 50 Hz subsonic filter and a boost ability allowing for levels between 0 dB and 18d B. Lined upon the front face are a couple of extra control switches allowing you to select how many inputs will be feeding the unit signals, along with a remote sensing option switch and bass level remote control power which is included in the box. Whilst at the end are the six plated input RCA pots. Of course the main terminals on any amplifier are the power and speaker blocks, and these are often a tell as to whether the amplifier can output what it’s claiming. How often have you seen amplifiers allegedly capable of 1.21 gigawatts, only to find they have 8 Awg inputs and 16 Awg speaker terminals. Well not here friends; this beast has 0 Awg inputs for power and earth, 12 Awg ports for the satellite speakers and 8 Awg output blocks for the subwoofer channel. Just looking at the outside you start to suspect this company isn’t exaggerating those power figures in the slightest. However a quick look inside will remove any doubt.

Internal muscle

Internally the SD2400.5 is every bit as impressive as its specifications suggest. Even those unfamiliar with amplifier design will appreciate the meticulous engineering. A quartet of stiffening capacitors smooth incoming current before feeding substantial twin air-core transformers for step up to 96 Volts, which in turn supply a sextet of enormous AS&A power capacitors. Power delivery for the satellite and subwoofer channels is controlled by two different sized transistor arrays, mounted along the rear wall of the chassis thus allowing for excellent thermal transfer away from said components and into the surrounding heat sink. The quad layer circuit board construction displays strength and rigidity at every point; reflecting the amplifier's austere design philosophy.

Jumping in the saddle

Despite being presented with a few options due to its modest size, I simply installed the SD2400.5 in the boot of my test vehicle and paired it with my Brax processor. Initial setup involved the usual configuring of channels, setting gains via my oscilloscope, adjusting processing controls and fine-tuning the linearity and frequency response with a real-time analyser. 

Listening began with a zero-noise reference track, immediately revealing an impressively quiet noise floor. With gains correctly adjusted you should realistically see them at zero often, given most aftermarket head units and line output convertors provide higher voltage pre-outs. I listened intently for the telltale class D artefacts like hum or hiss. Nothing, just silence.
From there this little engine that could was challenged with an extensive range of music. High-energy metal from bands like Structures and Fear Factory tested its ability to deliver rapid transient response, while Bach's Toccata and Fugue demanded effortless low-frequency authority through my E1200 subwoofer. The SD2400.5 handled both with remarkable composure, combining tremendous power with excellent control and never sounding strained, even under demanding conditions. And it’ll happily output copious levels of volume literally all day, far more than my ears were comfortable with. I’ll also mention that the aural controls are far superior to most other amplifiers I’ve tested recently, in that they’re vastly more precise and accurate. To the extent that if you spend a little time experimenting with the various filters and phasing, you’ll get your drivers collaborating perfectly; and this is before you even engage the service of a digital signal processor.

When playing softer genres filled with clear singing it offers a full-bodied sound which is smooth and delivered with a life-like accuracy I’ve not heard in literally any other class D amplifier below the three to five kilobucks zone. The subwoofer channel is also quite the brute, nonetheless it possesses the finesse required to match the four satellite channels. All in all, the SD2400.5 is one very hard amplifier to fault. I wouldn’t be doing my job however, if I didn’t find at least something to pick on. So here you go peeps; my one small gripe is that I could not switch the subsonic filter off, but rather I could only turn it right down. That’s fine for most audio systems, as infrasonics tend to reside below what humans can hear. We tend to still feel it though. In the SD2400.5’s defense though; it’s not like a subsonic filter just chops the sound right off with a 96 dB or anything. It rolls off and still plays all the way down. In essence this means you can still enjoy the gut-rumbling low C pipe of the Diaphone-Dulzian stop within the Boardwalk Hall Auditorium Organ in Atlantic City, what with its unearthly 8 Hz output! Put succinctly you’re not going to lose any serious subbass detail here, for the SD2400.5 replicates it all with deceptive ease.

Conclusion

As is the case each time Audio Dynamics develops a new amplifier line; the SD series hits the mark fair and square. The SD2400.5 literally ticks all the boxes. It’s intelligently designed insofar as looks externally and topology internally are concerned. It packs a considerable punch whilst retaining superb quality and control throughout its intended volumetric range. It’s modest in both asking price and footprint, and it possesses the controls to make it capable of running many, many system designs and configurations. Just try to find me something that can outdo the SD2400.5, I dare you to try.
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