APX 200 Specifications

 

First quarter of 2015 will be introduced to APX Univox 200, 2x100 W output power, vacuum tube stereo power amplifier. improved direct predecessor, the Budapest Electroacoustics Factory (known as Beag) by the APX 1970's 100, 100 W output power, mono power amp, 100-volt line output.

The previous model was the last Beag vacuum tube design. Upon completion of the production of a variety of sound reinforcement tasks of the technically sophisticated transistor models they are resolved. It is important to note that the vacuum tube amplifiers renaissance of the age we live. This trend, as well as audio-amateur recreational activities play a significant role in the contribution to the APX 100. Hungary is a kind of an iconic piece of engineering history as we think. Knowing this history, it is self-evident naturally arose the idea that the Audio-Hungary Kft. First to be mass production of high-fidelity vacuum tube power amplifier in Beag APX 100 modern reincarnation, running under the brand name Univox be APX 200. 

The following is a summary of the above considerations, it sets goals that are achieving throughout the entire development period tried without compromise. We describe the qualitative characteristics that have a sort of minimum requirement at the design stage, and then examine how these requirements are realized in the final design.


The construction the required quality characteristics

 

Compared to the planned unit raised fundamental base our expectation that the implemented technical parameters exceed the relevant features of its predecessor. The following bullet points we picked some of the most important technical points are.

 

a.) The stereo version. The APX 100 is not much doubt about the robustness, but our target market segment is not necessarily a lucky circumstance, if we continue to insist on a monoblock construction. It is therefore preferable held when the previous one is used much more compact / economical stereo exports.

 

b.) Power. The amplifier output power level of 100 to 100 W per side was determined. This should muster the minimum performance across the entire audio frequency range (20Hz-20kHz) of the device. This criterion d. further strengthens the point marked. The amplifier 4 Ω or V. 8 Ω V output terminal pair have, it's a significant difference compared with the previous 100-volt line-fitting! 

c.) Linearity. The signal amplifier circuit transfer characteristic should be the highest possible linearity across the entire audio frequency spectrum. The linearity of the transfer characteristic of the easiest level of total harmonic distortion can be expressed using. The APX ~2% total harmonic distortion under 100 maximum output power even with a rather poor result when you consider the original, live sound goals and the end pipe used AB-class operation. Following this pattern remains, in contrast to its konstrukciónkkal basic requirement is that the total harmonic distortion (measured at the maximum output power) across the audio band below 1%.

 

d.) Amplitude transmission. It expects the device to the audio frequency spectrum határfrekvenciáin up to -0.5 dB return the value of the gain at 1kHz, ie, mid-range, maximum power gain measurable value. This is approximately equivalent to the condition that the maximum effective bandwidth of 100 kHz to measure performance.

 

e.) Phase transfer. The amplifier remains in degree phase shift of ± 20 ◦ instance in terms of the entire audio frequency range.

 

f.) S / N ratio. The output measured voltage disturbances from non-amplified signal, AC hum and noise level of -90 dB minimum stay below the nominal output power level.

 

g.) Mechanical design. Further information about the mechanical execution of the most important needs for easy assembly, easy serviceability and aesthetics. With regard to the appearance also expected that the formal elements which act as both can be traced to the ancient -APX now box vintage effect, as well as modern, clean effect.

 

h.) Other features. In addition to those listed above, space should be given a slow starter circuit, an anode voltage-delay circuit, and a front-panel power meter that allows the amplifier bias currents controllable electron tubes.


The completed construction

 

The jump examine how the finished design meets the extremely pre-formulated technical / engineering requirements, what circuit / mechanical solutions ensure quality characteristics required for the amplifier!

 

It was first used in the pipe inventory to drop a few words. PL509's end tubes used in the previous model was replaced by Russian 6P45S beam tetrodes APX-200 in. The ECC83 preamp tubes in Europe (or if you prefer the American 12AX7) Russian counterparts, that 6N2P double triodes. The circuit can also be found in the European ECC88 (US 6922, 6DJ8) dual triode Russian equivalent of the 6N23P well.

 

The output power is previously determined beam tetrodes applied in the case can be achieved, if the tubes are placed in relatively low quiescent current and high anode voltage, class AB operating point. This setting implies an electron tube PushPull circuit techniques well-known problems: due to low quiescent current level crossing distortion, and (if used thoughtful output transformer improperly) of the tubes on / off transients and the output transformer scattered due inductor called notch- distortion.

 They - the quality characteristics harmful - effects negative feedback, and we are trying to reduce the use of properly sectional impedance matching transformers:
 

a.)  Maximize negative feedback. The class AB power amplifier stage can be the most effective way to increase linearity using negative feedback. As far as the task sounds simple, so complex a problem is to maximize the amount of negative feedback is available to complete the circuit have the required stability. First, we need to ensure sufficiently large open-loop gain, to a large extent we may apply a negative feedback without the amplifier's input sensitivity drastically damaging. On the other hand, we must be vigilant, to strengthen the open circuit long before to drop below 0 dB before the system reaches the memorandum phase of 180 °, ie it must also ensure sufficient phase margin. Further complicating factor is that the full power of the open-loop amplifier, total harmonic distortion typically measured mid-range value of well over 10%.

 

The task is simplified practically, if you try to type an operational amplifier open-loop amplitude and phase transmission characteristics established, which ensures compensation to the members elected in accordance sufficient phase margin. If our disposal a sufficiently large open-loop gain and phase margin, sufficient feedback circuit is used for a high degree of linearization.

 

After closing the feedback loop - a complex feedback impedance using - where the excitation system transient response of the shape becomes finely adjustable. After closing the feedback loop instability can occur not only in high-frequency, low-frequency feedback, so-called. Boating is also facing the phenomenon we find ourselves. To eliminate this, in the end pipe coupling of members driver stage complex is conducted.
 

b.) Output Transformer. The output transformer is designed with the following aspects are of great importance: high-quality, specially treated iron core material; high iron cross-section; Split winding; low leakage inductance; with a large number of turns (maximum power to avoid saturation of the core material); well-chosen primary side impedance is reduced.

 

Instead of the original M-toroidal-core output transformer used iron core. The appropriately selected iron cross-section, the saturation induction, and passes the parameter triplets and the specific core material beneficial properties due to the ready output transformer iron core of the induction only approaches the iron core nominal saturation induction addition Pk i = 100 W, 20 Hz operating frequency. This ensures that the system is capable of full power, the entire audio frequency band to transmit (that complies with Section 2 b.) The condition of the core is not saturated. As will be seen, the circuit is due with the former outperforms the initial conditions set out expectations. The primary winding is divided into several sections, and the secondary winding is also divided into several sections corresponds to the magnetic coupling boosts (to reduce the leakage inductance). Although this coiling method brings an increase in the parasitic capacitances, it is an acceptable compromise.

 

Results. Circuit as a summary it can be said that the required - maximum power is no more than 1% in value - total harmonic distortion of the above-described methods successfully implemented, as well as due to Notch-distortion high-frequency waveform error can be successfully excluded the audible frequency band. The results obtained are shown in Figure 1, where a variety of performance, parametric curves on the value of the total harmonic distortion portray a function of frequency:
 


For the sake of complete fairness in the preceding figure must be accompanied by some of the comments. The end pipe by raising the level of quiescent current (and therefore better approximated the A-class operating range) chance would have it open to the fully-adjusted THD shown much further tighten. Our experiments showed that the doubling of the value of the bias current total harmonic distortion (under the same degree of negative feedback) mid-range, Pk i = 100W at half reduced the high end of the audio frequency band is about. 40-45% in moderated. The obvious consequence (although this is still talking about low quiescent current levels), doubling the resting anode dissipation. Since we did not want to see if the amplifier inside the dissipated power compared to the original twice as much to heat this point was subject to a minimum compromise: our devices are adjusted so that the audio frequency band upper limit frequency within reach of THD = 1% value. Also in the conditions described above board catches the correct application of the results to the Section 2 d.) and e.) have been met without any problems. The curves of Figure 2 is similar to the previous figure, the output power parameters, this amplitude is plotted as a function of frequency transfer:[image: image1.png]40 db| 3]
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Figure 2

Figure 3 shows curves of the amplifier stage transmission characteristics represent a function of frequency. Here, for the sake of clarity only two measured output power level curves otherwise. It can be seen that the audio band is almost no difference is not seen 1Won i = Pk and Pk between i = 100W for measured values.
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Figure 3

 

The amplifier time-domain behavior of square wave shaped excitation signals in response to the introduction of demonstrate. The photos were made analog oscilloscope Jerold umbrella. The frequency of the input signal connected 4a Fig f = 1 kHz, the 4.b. Figure f = 10 kHz. The magnitude of the input level is chosen so that the output of the maximum output level can be measured.
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Figure 4.a. 
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Figure 4.b

 

Other characteristics. The maximum number of points with filtered power supply - as well as the device grounding scheme of thought - thanks to the complete amplifier signal / noise ratio of the audio frequency band is typically -100 dB below the nominal output power level. It is worth a few words to address two priority circuit: a slow starter, and the anode voltage-delay blocks. Because of the toroidal-core power transformer inrush transients evolving, the network is slow starter circuit is used to avoid sudden surges in current load for a short moment in time. This block is the duration of a capacitor to recycle properly forward slowly the voltage of the primary terminals, thereby preventing the formation of a sudden power surge. After the primary side of the AC power is available, the tubes pre-heating begins. It is important to refrain from high-value power switch to the anode tube, as long as they are not heated properly, this would result in a drastic reduction in their working life. The lack of an anode voltage of the front panel power meter with red backlighting indicated. After the set 1 minute preheat time is equal to the power supply without additional anodes sudden power surge, the instrument backlighting became white hot. The front panel power meter is used to control the flow of the rest end tube, with the help of any detectable abnormal behavior. The four-way switch of all four end pentodes can be tested separately.


Summary

Summary As discussed above, we can say that our development team offered his best in order to be one of the APX 100. Beag worthy, but it goes far beyond the technical parameters of vacuum tube amplifier re-enactment breathe life into the home audio amplifier production. The design phase of the technical objectives set out in full was achieved, even surpassed them in many places too. With a maximum power output of 100 W can be measured amplitude and phase transfer characteristics, the total harmonic distortion and signal / noise ratio is also higher than its predecessor and knowledge of the end pipe previously anticipated property values. Finally, we can only hope that the receiver is ready at least as much welcomes the domestic audio-friendly community than is endless enthusiasm still admire the ancient APX was hugely popular.
