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Spain – as well as Italy – has enjoyed a decade-old audio
industry tradition. One of these tradition-rich Spanish
manufacturers is Ecler, based in Barcelona. This company has
gained reputation in the audio electronics field, mainly due
analogue products, specially mixers, signal processing and
installed sound products, such as the recently reviewed enviro
system. Eclers power amplifiers have been serving in the
analogue domain, too. But this has changed  since this years
Pro Light+Sound, where Ecler presented their new digital power
amplifier series. The new models DT4800 and DT6800 are not
conventional amplifiers fitted with a switched mode power
supply, but completely digital, i.e. PWM technology based amps
with nominal power outputs of 2 x 1320 W @ 4 Ohm and 2 x
1794 W @ 4 Ohm, respectively. The amps operate with 2 Ohm
loads, too. A DT6800 was made available for this review.

Externally, the DT6800 and its sister DT4800 show an attractive
and modern design in a robust 2 Rack Unit – 19’’ rack format.
The front panel is made from a thick neutral-coloured anodized
aluminium plate with plenty ventilation shafts which provide
cooling air for the amp. Besides the power switch, this front
panel also holds an input level potentiometer for each of the two
channels. These control knobs are recessed in the panel and
can be locked with a set of plastic covers, so that accidental or
unwanted manipulation is avoided. Next to the pots, five
coloured LED indicators per channel show the current status
of the power amp: Signal (present), Clip, Overload, Standby
and Thermal. The signal LED reacts at an input level above –40
dBV while the Clip LED lights up just before the amp reaches
the overload threshold. If the Clip indicator flashes occasionally,
this means the signal quality at the output is still OK.

Overload, Thermal and Standby indicate that an error condition
has been triggered by the amps protection circuits. Should the
Thermal LED light up, this means that excessive temperature
has developed inside the amp, which probably is due to the

cooling air path being hindered. The Overload indicators light
when the DC, HF or short-circuit detection circuits become
active. The Standby-LED lights up during the power-up
sequence or when the protection circuits decide to turn off the
amplifier during 10 seconds, after which it is turned on again.
At the back of the unit one can find two XLR sockets per channel
– one for the input signal and the other providing a loop-through
– and a pair of Speakon sockets for the loudspeaker outputs.
As each amplifier block is internally configured in bridge mode
(more on that later) bridging both channels together is not
allowed. Input sensitivity can be adjusted via a recessed DIP-
Switch next to the XLR Inputs. This allows the power amp to be
directly used for substituting one or more amps in a fixed
installation (upgrading output power capacity) without having
to readjust the systems gain structure.

Summarizing, there are no user controls besides the level knobs
and the sensitivity presets that could lead to misuse. This makes
this power amp specially attractive to rental companies, where
clients like to fiddle with the devices, and offers the just
necessary configuration options without unnecessary features
for fixed installations.
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The DT6800 employs a temperature controlled fan for evacuating
heat. Thanks to the excellent efficiency of the switched mode
power supply and the class D output stages, fans remain
decently quiet during normal operation.

Architecture

The DT6800/DT4800 is a power amplifier with switched mode
power supply and PWM-based output stage. Many power amps
popularly known as “digital” amps merely incorporate a switched
mode power supply which feeds standard analogue output
blocks. The main advantage of a switched mode power supply
is the enormous weight reduction, as big and heavy 50 Hz line
transformers can be replaced with much smaller transformers
thanks to a high switching frequency of several hundred kHz.
This can be explained as follows: Energy transfer in a power
transformer occurs by means of the magnetic flux density in the
core, which cannot exceed a certain magnitude (Approximately
1,2 Tesla with conventional core materials), constrained by
saturation phenomena.

This magnetic flux density depends on the product of frequency

and (minimum) core cross-section area. Even if considering that
different materials can be used (ferrite, steel laminations) and
other factors also have a certain influence, one can conclude
that a much smaller core can be designed if operating frequency
can be increased. The picture illustrates a small HF transformer,
similar to the one found in the DT6800,  next to a conventional
toroidal transformer. The toroid is rated at 1500 Watt, while the
comparing diminutive HF transformer delivers twice the power.

A drawback of conventional power supply and analogue power
stages is the large amount of power that gets wasted as heat
in the power transistors, which means that efficiency is not
particularly good. Recent technologies base their operation in
supply voltages that get adjusted as a function of output signal
in two or more steps, so that power supply output voltage (DC)
is never too large in comparison to the audio output voltage of
the amp and therefore wasting less energy in heat dissipation.

switched mode power supplies take a further step in optimizing
this concept, as they always deliver a regulated output voltage.
This voltage regulation can be used to adjust the supply voltages
very tightly to the output signal being produced. This fact
remarkably reduces heat dissipation even more, as the power
supply outputs the just necessary voltage for the audio signal.

Class D power amps, sometimes called “true” digital amps,
despite having nothing to do with digitized audio, represent the
last step in power amp technology. The operating principle of
Class D amplifiers is pulse width modulation. At first, a PWM
output stage does not produce an output voltage directly
proportional to the input voltage waveform. Here, the power
supply gets merely switched on and off very quickly, with a
frequency of 200 kHz to 2 MHz, depending on construction type.
Consequently, a high frequency square wave is created. What’s
now proportional to the input signal is the sampling rate. Feeding
this signal into a low pass filter with relatively low cut-off
frequency (e.g. 20 kHz) results in a filter output signal again
proportional to the sampling rate, which after all, is what one
expects from any power amp. The building blocks of a class D
amplifier are always a pulse width modulator followed by a
passive low pass filter.

What are the advantages in front of a conventional power
amplifier?

Answer: The power transistors merely switch the power supply
voltages on and off, and thus this power components (frequently
MOSFETS) dissipate practically no heat at all. In the switched
off state, the transistor has a very high internal resistance; almost
no current flows through it. In switched on state, only the small
 through-resistance of the transistor (typically 0,1 Ohm or less)
or group of bridged transistors lies in series with the load.
Assuming a load impedance of 4 Ohm, only 2,5% power loss
would be wasted in the transistor itself. The heat produced could
be easily evacuated with simple cooling systems, even if the
power amplifier operates in the kW-power range. In this
calculation one must obviously have to consider that the coil of
the passive filter lies in series with the load, and some power
loss occurs here, too.

A class D amplifier with switched mode power supply can readily
show off two advantages: Firstly, we can get rid of the heavy



and expensive mains transformer. On the other hand we can
replace the entire cooling system – including bulky heat sinks
for the power transistors – with much smaller ones, as efficiency
now is much better. A further side effect lies in the fact that such
a power amp always features a fully regulated power supply,
which means that it is capable of ironing out mains voltage
fluctuations and thus provide a constant power output.

Conventional power amp technology

At this point, a comparison with conventional power amp
technology becomes interesting: A standard power supply is
not regulated and reflects every mains voltage oscillation in
corresponding output power oscillations. Due to its construction-
dependent internal resistance, a mains transformer can not
deliver infinite output current, even if the secondary winding is
shorted. This internal resistance is also responsible for a certain
output voltage drop when the transformer is loaded. Of course,
the internal resistance depends on the construction type, but
as a rule of thumb one can assume that the output voltage when
not loaded is 2-3 dB higher (about 20-30%) than the nominal
voltage when it is fully loaded.

This behaviour is known as a “soft” power supply, which
somewhat “goes down at its knees” voltage-wise when loaded.
The electrolytic capacitors of the power supply get charged
during mains voltage peaks. A conventional power amp can –
under moderate load – produce a peak output power 2 or 3 dB
higher than the nominal power rating.

Thus, nominal output power of a power amp must be chosen
considering the expected peak levels, loading conditions and
these 2-3 dB headroom.

Power amps with switched mode power supplies and output
voltage regulation (known as “hard” power supplies) often strive
for a similar operating philosophy. The switched mode power
supply is designed for a certain sustained output power, but can
deliver voltages corresponding to a much higher power. Five
years ago we had the opportunity to review an amplifier whose
power supply delivered peak power which lied 4-6 dB above
sustained power (depending on load impedance). That power
amp could hold the peak power for about 3 seconds, meaning
that the concept works well in practice, unless one demands
continuous peak power, for example when playing back highly
compressed music programme.

DT6800

After these conceptual talks, let’s finally bring the Ecler DT6800
into the playfield. The DT6800 is a power amplifier consisting
of a switched mode power supply and a PWM output stage in
internal full-bridge configuration, driven by two push-pull pulse
width modulators. Compared to a configuration where only one
single modulator is employed, up to three voltage values +Vcc,
0, -Vcc instead of two –Vcc, +Vcc appear at the output before
the filter (Vcc = Supply Voltage). Eclers engineers call that
Trilevel Technology. As two modulators operate independently
in each output stage, twice as many signal transitions per time

unit occur at the output, effectively doubling the sampling rate.

Thanks to this fact and the generation of three voltage levels
instead of two, the output filter can deliver a signal to the
speakers which contains significantly less sampling frequency
artifacts and shows an overall better audio quality. With a given
quality, filter design can even be simplified, eliminating one coil
from the signal path and therefore improving the damping factor.

The Ecler DT6800 is equipped with a VCA-based protection
circuit named “Analogue Autogain Signal Processor”. On first
impression, this circuit looks like yet another standard clip limiter,
but in fact operates differently. The circuit continuously analyzes
nonlinear distortion at the output and when excessive levels
appear, it modifies input gain accordingly in order not to reach
a pre-set distortion amount. This distortion tolerance amount is
in fact dependent on the signal duration. At signal transients
shorter than 150 ms, a harmonic distortion (THD+N) of 10% is
allowed, while longer signals will force the input signal to get
attenuated until only 0,5% THD is present. The Clip LED indicator
on the front panel lights up just before the AASP protection
jumps into action.
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Power Factor Correction

Power Factor Correction (PFC) is a term often associated with
switched mode power supply technology. Power Factor is the
ratio between effective power consumption and the product of
mains voltage and maximum current draw. In a purely resistive
load, PF=1; if the load also includes an inductive or capacitive
component, PF becomes <1. This means that the power supply
draws a maximum current larger than would be strictly necessary
for a certain effective power consumption.

This has the drawback – specially when touring equipment is
being used – that generators and cabling must be specified for
larger currents. Power supplies with PFC care that the PF during
operation always stays near unity, ensuring an optimal utilization
of the mains supply.

We have evaluated the PF behaviour of the DT6800 with a
special power measurement equipment, the ZES Zimmer
LMG90, which amongst other data, directly shows the PF. With
no load connected, the PF reads 0,894, a value that rises as
output power is increased. At full power (one channel) the PF
even reaches 0,986. The power amplifier practically behaves
as a perfect resistive load.

Summary

The DT6800 and its little sister DT4800 are modern class D
power amps which deliver huge amounts of output power in
less than 10 kg an can also drive 2 Ohm loads without problems.
Eclers engineers have put the emphasis in not designing yet
another headroom-oriented power amp but have conceived a
power supply which recreates the characteristics of a massively
oversized analogue power supply.

All other features, specially the high efficiency, compensation
of mains voltage fluctuations, PFC and the little heat dissipation
make the DT6800 perfectly suited for touring applications.

In conclusion we have a good, lightweight, powerful and
uncomplicated power amp which can be used as a professional
audio tool.

The price tag of 3590 EUR and 2970 EUR for the DT6800 and
DT4800 respectively (VAT included, rule of thumb: 1 EUR per
Watt on 4 Ohm) is thus fully justified.
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Measurements

With no load connected, the DT6800’s  switched mode power
supply delivers a supply voltage of 123,3 V, which should allow
the power amplifier to develop an output signal up to 84,5 Veff
during short time periods. This corresponds to 1787 Watt on a
4 Ohm load (3367 Watt on 2 Ohm). We could find these figures
in the manufacturers specifications, too.

Our review unit’s AASP circuit was adjusted so that sustained
output power is approximately 1,3 dB below the mentioned peak
power. Compared to the previously described behaviour of an
analogue power amp concerning peak vs. sustained power (2-
3dB difference), Eclers amplifier is equivalent to the
characteristics of a very “hard” power supply with an excellent,
oversized mains transformer.

Even 1 dB below the first lighting up of the Clip-LED, one cannot
notice any audible side-effect of the AASP protection circuit.
The amplifier now delivers its power with a THD+N figure of
0.07%. This figure is even reduced to half its value if output
power is reduced 10 dB. Thus, from an audio quality point of
view there’s nothing to complain about.


