Kaneda 225: All FET configuration, 8 Ohms load 180 W × 2, 4 Ohms load 306 W × 2, SiC SBD rectified power supply SiC MOS-FET high power IVC

A. Power IVC using SiCMOS-FET is 82 negative by adopting medium size MOS-FET for the drive stage. With a load of 180 W × 2, 4  Ohms load, a large output of 306 W was obtained. By adopting the new SiCMOS-FET for the drive stage, it was confirmed that the musical expression is markedly improved. This new SiC MOS-FET is SCTMU 001 F developed for music. The SCT 2080KE with large size is used for the output stage.
Bringing out new techniques and using simultaneous devices from the standpoint of comparing.

Introduction

Let's try to shrink SiC SBD at power on. In the DC amplifier series, SIC (protected from the current of the shelf current and power supply) Table 1 compares the new circuit charge characteristics for improving the gration, which is the basic material concave carbide of Si, SiC, GaN, silicon carbide. MOS-FET and SiC SBD (shot also developed, electronic key barrier diode in the crystal is a compact band gap) has appeared, despite its size, 42 between the valence band and the conduction band of the load Since Enel, the evolution of SiC power IVC gained power exceeding 300 W and it is a gee gap that valence electrons and chain reactions are continuing.
Battery: only to get high power, atoms are electrons. It is a power IVC that started with a drive that shares the original power, but it is not the original purpose, but the power of a coalesced state that combines with high power means that SiC MOS - FET children in the process of proprietary pursuit of the tube to its musical expression power. The true appearance that obviously includes the element of energy of electrons in this state is gradually clarified and the luggage band is called the valence band, and the hybrid power IVC came.

The electrons were arrested by ions and were born free. You can not move to. Next is high-speed operation of SiC MOS-FET. 

Comparison of physical properties of semiconductor materials

When electrons absorb the high frequency SiC MOS-FET power IVC table table in order to make use of Enel's characteristics from heat and light, the musical expression power over a drive of MOS-FET with excellent detachability from coupling is SiC. We will take advantage of this property and the physical properties of all FET power material which was adopted as a stage which can be freely moved as saying. It is clear that the conduction band is caused by the D / A converged device, which generates the energy band IVC in this state, and the electron is a super simple digital in combination with the carrying carriers. The SiC device can be obtained by Si (functioning as a silicon carrier, a tal reproduction system is completed) device and electrons can be obtained from the valence band to the conduction band and this time powerful music without SiC MOS-FET. In order to jump out expressive power, the valence band, the transmission withstand voltage, the large current drain losses are lost. Since the core of the high power IVC vice which makes good use of the characteristic of the bar corresponding to the energy difference of the long-time semiconductor de- SiC MOS-FET which is occupied pursuing more energy than the gap is necessary for SiC which is essentially the next generation semiconductor. Band gap is suitable for high power IVC for material GaN (gallium nitride, characteristic energy, this value efficiently dry gallium nitride in the output stage in this machine), the smaller the semiconductor the lower the temperature.
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Tr, Tra: 2SK117BL, Tra, Try: 2SJ77, Tr, Tra: 2SK214, Tra, Try: SCT2080KE, Tr ,, Tra: 2SC2240 D,: RD47F, D, D: HZ6C2, D: HZ12B1 , Th: 200 D - 5, Tr, and Tr, Tr. And Tr, Tr. , Try, Th and Tr "is attached to the heat sink, Tria, Tr, heat sink, ※: skeleton, O: Fukushima twin wing MPC 74, ◆: Soshin Electric SE, ◆: Copal TM - 7P
★: Nissay Denki Multilayer Film APS, ☆: SILMIC II a [Figure 1] SIC MOSE High Power NC

Power IVC is a load easily loading speaker. It is an output area of ​​100 W or more because it was able to live with characteristics uneven but the radiator has a small distortion factor increased. Because of the phenomenon, the current concentrates on one side to dry, and the other hybrid power IVC indicates that there is room for improvement in continuous booth.


Even if the maximum rating has not been reached, with high power, the heat sink touched with a hand. It is because the DC power IVC and the power amplifier are decided while becoming the high temperature which can not be totally lost with the larger current.
Also, the drive stage sounded exceptionally small speaker is made up of a differential amplifier SiC MOS-FET and SBD are intrinsically pretty. SiC has been made with high thermal conductivity. The differential amplifier has two paraconnection Time current concentration phenomenon is a small victory. And there are two outputs, devices which are mutually connected and easy to paraconnect.

With an opposite phase and equal amplitude output current to the SiC device
Power IVC of this machine occurred, shadow to power supply voltage and ambient temperature is suitable for high power.

Fig. 1 shows a stable operation which is not easily affected by the power IVC of this machine. SiC MOS-FET is very strong in heat. At first glance, the last DAC mounted power. However, the fact that the sum of the two output currents is a constant electric device is very similar to January 20 worker IVC. It is a constant value determined by the all flow circuit.


Because of the FET configuration in Kyoto University Rohm Memorial Hall of the day, it seemed like that, proved in the audition that the maximum output current is no signal current. There are 300 people, but it is limited to twice as good for high power.
In the hall, there are some improvements in the small size of the ray audio: "Speaker KM 1 V (42, minimum 3.2" in the last power IVC, the March issue is the second stage amplifier When the output current of the DAC is restricted 2), the DAC mounted high figure 44 "Output power vs. distortion rate characteristics (42 not negligible, no signal time electricity.
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Rear is likely to occur, affecting temperature Table 1 Basic materials of Si, SiC, GaN Characteristics easily become a material. Semiconductor de* Si (silicon) | SiC (silicon carbide) | GaN (gallium nitride) band gap | 1.12 eV "Ge played an active part in the 3.26 eV vice generation
Relative permittivity

11.9 rumium) has a band gap of 2.7 × 10 ° V / cm | is only 0.67 eV (leV is electron saturation drift velocity 1.0 × 107 cm / s 2.2 × 107 cm / s 2.7 × 107 cm / s is accelerated at a voltage of 1 V You get energy Electron mobility 1350 cm / Vs 1000 cm / Vs [900 cm / Vs thermal conductivity.

"1.5 W / cmK
4.9 W / cmK
2 W / cmK ruggie), the amplifier made with Ge is warm.


Source: Industrial Technology Research Institute Increase in thermal runaway due to rising degree Table 2 Absolute maximum ratings of SCT 2080KE.


Although the absolute maximum rating (Ta = 25 ° C) was obtained, the Ge itself was affected by heat.


Parameter
It is a material that is susceptible to Symbols.

Drain-source voltage. "The band gap of Voss | 1200 SiC or GaN is
| Te = 100 ° C. It is three times higher than the drain current (DC) Si. SiC and GaN are books | Te = 25 ° C Drain current (pulse) It is material that is qualitatively heat resistant.
80 Topulse gate-source voltage "relative permittivity is the electrode intermetal of the device. Permissible loss (T = 25 ° C)
179
It affects the amount of "W". If the same electrode structure, junction temperature
| T
| C The smaller the value, the lower the capacity and the storage temperature
| C. When the relative permittivity of SiC or GaN is Si
Source: ROHM CO., LTD. Data Sheet
Smaller but smaller.
It can be 1/1000 of that.

It becomes a material. The overwhelming difference is in the inside of the semiconductor, the conduction electron is a true SiC or GaN device is a dielectric breakdown electric field. Self-high speed operation, low on-resistance operation like electrons moving in the air on the material When the voltage that can be increased is increased, it can not move to a certain electric conduction, all ties are caused by dielectric breakdown due to pressure even by physical properties of the material Collision with ions forming the inner crystal lattice of the material, It is. In the electric field generated in the part which made use of this characteristic skillfully, when atoms are ionized, the amount of momentum at the same time as energy as well as energy is changed in the next generation device, and a lot of ions and free electrons change and sometimes there are electrons, Very futuristic
It will be a device that opens up the thermal motion which repeats collision to SiC or GaN insulation breakdown. The destructive field is ten times higher than that of Si. Even the same material, on the average, the electric field and the reverse direction charges are multiplied by 10 times, and they are swept away (drift) ..
| Maximum rating of SCT 2080KE If the same voltage, material is 1 / 10th thickness This speed is proportional to the electric field, here Table 2 shows absolute maximum of SCT 2080KE. It is said to be proportional. It is rated This is obvious from this table.

As is the case with SCT 2080KE, essentially the current flowing through the semiconductor is predominantly the impurity's critical speed is suitable for saturated drift speed high power. Carrier generated by the dray material (N.

Source voltage of 1200 V type semiconductor, the saturated drift velocity is SiC in the P type semiconductor and the withstanding pressure hole necessary for switching operation of Si) 2.2 times this property GaN is 2.7 times, carrier In the case of audio, using so much of the impurity concentration that the operation of the controller is fast does not require a high withstand voltage, but it generates carriers in relation to the voltage. It means that the material can only be used at high speed by enabling the device to be used without being bothered at all by impurities that can be attached (dope).

When the heat proportional to the square of the dielectric breakdown electric field is transferred by conduction, 80 A (pulse) is low load impedance, so the drain current D is 35 A (DC), so Si is the For example, the traveling speed is much higher than the high power operation at a specific dance to the temperature gradient. This ratio is the thermal conductivity standard. It is possible to make a concentration material. This effect is equivalent to this value The faster the heat, the faster the movement allowable loss D of 179 W works to reduce the parallel on-resistance directly. The thermal conductivity of SiC is high without power comparison with Si.


It is overwhelmingly large due to the effect of dielectric breakdown electric field and impurity concentration. In the case where the heat generated inside the SiC or GaN device is quickly dissipated to the outside by the effect of the degree of the device of the output stage which is the value of the device, the total allowance can theoretically give the Si device on resistance , Inherently heat-resistant capacity loss, in fact, each device's.
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In the current region exceeding twice the current, the - side of the signal is limited to twice the case of no signal, but the + side allows the device.


As soon as the amplitude is extended, so-called Class AB operation is performed, even if the amplitude on the - side is limited, the output stage is cut off
There is no problem since there is no problem since it is produced 388. Since there is no constraint on the + side amplitude, the output stage can be driven to full. The one step differential amplifier combines the stability of the differential amplifier and the magnitude of the drive power only is also an extremely simple configuration, it can be said to be an ideal drive circuit.

Disconnect the drive stage and the output stage and input the signal of the drive stage for each stage. The power stage IVC board and the output stage MOS - FET board are taken directly to the heat sink which also serves as the chassis side plate, and the drive stage is attached. The 20 wire core wires of the die wires are also used for input wiring.


The operation has a clearance, the peak value of the maximum output voltage reaches 25 V (2080 pF in STC 2080 KE, it was confirmed that it should become noticeable as the coincidence becomes higher. This value is the same as the model number in the output stage as well) The solution to charge the solution immediately comes up, as the drive voltage required for the high drive voltage of 10 V is 2.5 times higher than the drive voltage required for the RS, it will be a wasteful flow to this, using the required value, where the signal losses It is. Drive FET (2SK 214) flow will be reduced to effectively flow to Gs, why the source current flowing out from 1 kHz has a high distortion rate of 10 kHz so that the ratio of the current that can be taken by Cis increases I will. It may be divided into the source resistor RS (3302). 
However, this simple mistake simply explains when this is considered, since the value of RG is low, if it is changed to most of the value, it can be obtained at the time of no signal. The drain current flows to RG for the output stage MOS-FET. The flow current is reduced to the critical Gs, the drive current live voltage is necessary, but the current to be driven becomes slight, and the Gss itself decreases. It is thought that no current is needed. If it takes time to raise the voltage, it is a constant current circuit instead of RE. This idea is fundamentally wrong. You can use distortion as the output power increases. However, due to its simplicity, the phenomenon that the input capacity Gss rate of the MOS-FET increases increases with the DC amplifier with the signal frequency policy.
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It is because I thought about to eve. Because of the design of the output stage (Trio, Trii), on the characteristics of the bs pair. Power supply voltage Vpp = 60 V Load resistance ID [mA] 15.0, VDD = 100 V [Figure 6] Load line of 2SK 214 with Vis to Rt = 8 Ohms and 4 Ohms. From the point of intersection of the load line of t = 8 Ohms and the characteristic of Gs = 10 V, the maximum drain current Dmax is 7.20 A,
The minimum drain voltage Dmin is 2.20 V.
The current amplitude at the maximum output is Dmax
Voltage amplitude is pp - Vomin 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Therefore, the maximum output power Pomax Ves [V]

Although more devices are added and the circuit is connected to the -100 V power supply on the multiple side, (bp - Dmin) IDmax I want to avoid making it complicated.
It can be shared with the power supply of the constant current circuit Tri Pomax = -
2 The best solution is RS as in Figure 1. Tri is 5.6 kg and D by para
(60.00 V - 2.2 V) x 7.20 A was increased, it was stabilized by this regulator.


Since the voltage is increased by two and it operates with a power supply when no signal is present, the output current = 208W Maintain a large flow. The stability of Try 's RS is increased, idling is more stable for Tra source and - 60 V supply current.
become. Power supply regulation, Try's Rs is the source of Trg - and the loss of source resistance 0.12 are taken into consideration and it is connected between the 100 V power supply. This also makes it possible to increase the resistance value of the period RE by the Pomax of 180 W or more as the Vps opposite characteristic of the SCT 2080 KE,
I can wait. Signal current can also be secured. In the case of a semiconductor 4 Ohms load, the power supply voltage of this unit's output stage is as shown in Fig. 2, RS is 3.3 k DC power IVC which is ten times the previous 3302, the maximum is + 60 V, t = 4 Ohms load it became 2, with line. This is the drive current. 
Figure 2 shows that from the intersection with the characteristics of SCG 2080KE 's do VGs 10 V, it effectively flows to G, Ge. Can be charged from the rapid rain voltage to the drain current ID Dmax = 11.87 A, D min = 12.40 V. This effect is the output electric characteristic. There is a gate. It should be confirmed by the force vs. strain rate characteristics. The characteristic of the source-to-source voltage s = 12 V is also
(bp - Vomin) max, Pomax = - "Minor of Drive FET (Try) has been entered.
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It is necessary to check the safety of the output FET at the time of power absent. 
Fig. 4 shows ps at maximum output, [Figure 7] Power limiter ID, b waveform. Load resistor 4 Ohms, Waveform at 300 W output power, frequency
The number is 1 kHz. The horizontal axis shows the time axis (60.00 V - 12.40 V) x 11.87 A

Waveforms for two cycles are shown. The Vis vs. o dynamic characteristic of the left vertical axis SCT 2080 KE is the voltage axis and the vertical axis on the right of the power axis is Electric = 283 W

This is the bs correspondence characteristic and the load flow axis in Fig. become. Relation of Vis vs. D from the intersection point of load impedance 1/2 line The output power B plotted a small increase in Pomax in proportion to the negative output voltage and so on, with the Gs load resistance L of Figure 3. The reason for this is that pmin is 12.40 V vs. D dynamic characteristics Ves = 7.4 V all It is high with the effective value display of the sine wave Rt = 80 for higher Gs and It has dynamic characteristics of R = 4 Ohms.

If Dmax can be driven if it can drive up to the region, Dmax will match, but for RL = 8 2 it will increase and Dmin will decrease, so we should gradually increase Pomax to saturation characteristics from VGs = 8.4 V and at is = 10.0 V b 7.20 A
From the above, if we can drive to Gs = 12 V, b will remain at 7.35 A at Gs = 12.0 V
= VERL and calculate it, VGs = 12V.

If Ph = 300 W, the characteristic of the load and the load line of 4 Ohms, RL = 4 Ohms, the dynamic characteristic is "= 34.6 Vrms, peak value p is from the point, Dmax = 14.30 A, Vomin = directly elongation, saturation characteristics do not occur.

% = V 2 = 2 × 34.6 V 2.80 V,
At Vis = 10.0 V, D is 11.6 A, Gs =
| = 49.0 V At 12.0 V, D reaches 14.3 A. (Vpp - Dmin) Dmax
, The peak current p becomes Pomax = -
SCT 2080KE is a low load impedance
, 49,0 Vs is better for linearity =
- = 12.2 A (60.00 V - 2.80 V) x 14.30 A
0 4 Ohms. Low load impedance

It is possible to extract as much power as this value is the drain current ID = 409 W
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Since alternating current flows at every cycle, loading with half-circumference e = 330 2 and one-wave rectified wave Vpp = 100 V and RL = 3.3 k 2 with a peak value of 12.2 A in the period, which is advantageous for driving, the remaining half cycle I draw a cut off line and compare it.I do not know if RL = 330. Be in a state.

2, the load line crosses each characteristic. Since the drain loss PD (solid line) crosses with a slope close to each direct, the VGs power limiter. At the moment, as the product of Vps and ID increases, the rate of increase of D increases so that the device in the output stage is overloaded and it becomes the expander characteristic with two peaks in the half cycle. It becomes a power-limiting interesting waveform, and for the remaining RL = 3.3k2, the load line is each tur. 
From Figure 1, the output stage and the half cycle become zero, because it traverses the peaking characteristic of PD obliquely, the inclination of the power limiter reaches 224 W. This value also passes through the gently changing shoulder characteristic area Is shown in Figure 7. Tri2, Tria exceeds the allowable loss of 179 W of the SCT 2080KE.
It is a Tr for Mitter, normally it exceeds the OFF state, but it does not affect the operation of the amplifier at the intersection of each characteristic and instantaneous value and load line. , The time average value was 83.6 W, and the dynamic characteristics corresponding to VGs were obtained by Tri 2, Tria's base emitter. I am afforded and it is in a safe area.

This is the dynamic characteristic of Figure 6. When the voltage VBE is between the threshold voltage, Vas vs. ID characteristic pair of 2SK 214 turns on when it exceeds Wh (about 0.55 V) where the two characteristics are consistent, = 330 2 when it is 0.8 V or more, it absorbs the drive current stone.


In this example, the characteristics of the drive stage are improved and the characteristics flowing through the drive resistor RG increases while maintaining the square characteristic, so the characteristics of Vpp = 60 V and RL = 3.3 k 2 for the characteristic is straightforward Do not add, increase drive voltage.
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71.5V
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Restrict.
The limit value is 7.5 A which is 1/2 of the maximum value 15 A "source resistance of output stage Trio, Trii | × 1 k 2 = 1.73 k 2. "0.55 V | Drain with voltage generated at RS (0.12)

When Vps = 0 V, D is 15 A, Vps = ON current is detected and the detection voltage RS × therefore R = 1.8 k 2 D is 0 A at 120 V, and D is changed to resistance R (1.8 k 2) R (1k2) where R "and the parallel combination resistance of R linearly change, divide by 1 and transmit it to Tria, Tria. You had better calculate anti-Rp. , B is the maximum value of "drain-source voltage of the output stage at Vbs = 60 V.


450 W, Vps = 0 V and Vps = pressure bs with resistance R (130 k (2), R (1 k RAR 1 kg × 1.8 kg 120 V, OW is obtained, b is 2 in this case) and B parallel combination resistance Rp. A + R 1 k 2 × 1.8 ks 2 It changes to a quadratic curve. In the figure, it goes crazy and transmits it to Tri2, Tria. The allowable loss of SCT 2080KE 179 W = 6432 Tri2, Voltage proportional to D for Tria. However, the limit value is added to the allowable value and the voltage proportional to Vps is added, and Tri 'enters the drive up to the saturation region is input as Vps = 0 to 12 V, the added voltage exceeds Vih , Trio is in the cut-off state and ps = 108 to 120 V, which is very limited, the current limit state is entered.

Is the range that Trio ps = 120 V, p = 0. The values ​​of R, R, and RA are determined as follows: n = 0.55 V. ps R and Rp In this state, the FET is held from overload. First, the voltage divided by the maximum value of R and D If it becomes Vs it will be uneasy as to whether we can protect you Dmax is decided. Since R has other resistance values,
although PD calculated here is 1k2 for easy calculation.


It is a DC value to the last. As shown in Fig. 2, Dmax of this machine is 4 Ann for outputting DC component. RS + Ro 2 Considering the maximum value under load, 15 A
It is not. It is DC above + 0.5V.

As soon as the protection number R = (DS - 1) R RS is 0.12, at the time of D max
Voltage at which the path operates and the power shutdown occurs is RSID max = 0.12 ×
To stop the operation of the amplifier. 120 V 15 A = 1.5 V. In FIG. 7, Trio is
| 6.55 V - 1 × 6432 = 140 k 2 If it is a changing voltage, AC, it is driven to 4 saturation region, Tri 1.


Even at maximum output at the time of loading, when b is in a cut-off state, Trio's "R = 130 k 2" is assumed. It is in all areas, and at all considering VDs as 0 V, RsDmax = 1.5 V
The problem is that if the resistance value of the power limiter is determined if RE divides extremely low to 0.55 V of Vn, for example, the output terminal shows good,
When the excessive input is entered in the motion state of the limiter in the place.


Let's take a look at the work Figure 8 is a power train, in this case the abnormal output current is Vps versus D, PA characteristic of the mitter. It will flow, but this state
The horizontal axis is Vps and the vertical axis on the left is D. It is to prevent it if you pay attention to the right and the vertical axis is b. Ves = 60 V is worse. In the state of no signal, this time it is impossible to happen.
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It is because it is driving to VGs which is higher than VGs = 10 V at design time.
FIG. 11 shows the output power vs. distortion characteristic at 4 Ohms loads. Characteristics of 1 kHz and 10 kHz are matched in all output regions.
Improvement effect of the drive stage is unequivocal, Gs' fast charge drive has been successful. The maximum output power is high power far exceeding the design value of 283 W at 4 Ohms. Although the power supply voltage drops considerably at the load, it is painful that such a high power was still obtained. It is because the drive stage becomes strong, and the drive is done to the high area of ​​Vis. Hill. It was a huge success that the outstanding effect was obtained with a simple improvement for the first time. Machine 44 V 7.8 A SCS 120 AG × 4
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Power supply part

As for the power supply section of this machine, it is high [Figure 12] Power supply section. There are improvements aimed at power.

Fig. 12 shows the power supply section of this machine. Out Strength Power supply voltage is + 6OV, drive improved D / A converter. The stage power supply voltage is 4 power supplies of +100 V, the onboard power IVC

Output power distortion factor characteristics. In the last stage of the power IVC, the high power design of the power unit of the power stage to confirm how much the "source rectifier diode (SCS120AG) limiter value is considerably set on the safety side, Output power and filter capacitor (500. Therefore, in the case of diode-protected pi-power region placed between uF) and 4 Ohms load-time power vs. distortion characteristics, the current limit is the output power at 8 Ohms load versus distortion improvement tends to be made easier to use the ratio characteristic resistance RR, the distortion rate sharply increases, and it is sexual.
It increases the output power. It increases the resistance value of the power limiter, the distortion rate gently increases The Rx to be turned on when the power supply SW is turned on is a good straightforward characteristic by changing it as shown in Fig. 9, and it becomes excessive output characteristics flowing to the output capacitor of 120 W.
Characteristics of 1 kHz and 10 kHz are charging current, that is, rush curvature "For the RS of the drive stage, it matches with a brilliant brilliance. That can not be changed due to the relation of the power supply voltage that protects the diodes from both. The matching amplifier is a rare flow restriction resistor, it is enough to set only the peer limiter of SCS 120 AG Although SiC MOS-FET output stage and Si current is 80 A, conventional DC power.


This is because RS can be used as a rectifier diode of a frequency-specific amplifier of a MOS-FET drive stage, and the possibility to set it to 3.3 k 2 like this unit is extremely excellent. The maximum output power of the GBPC 2504 peak current of -100 V in the full-wave rectification circuit is 1 / 3.75 of 300 A as designed, so it should be made accordingly, in this case it is 180 W constant current times. It is good that the input AC voltage is high and the fill path improves like this unit, the source voltage drops and the loss of Rs = 0.12 is good because the capacity of the TC capacitor is large.-8 V power supply is not taken into account It is more than expected output power "When, rush current is restricted.


114
SIC MOS-FET High Power IVc


TS-180C
There are many ※ (skeleton).

The power transformer with the heaviest weight at the center, the smoothing condenser of the power supply section for the output stage is arranged behind it, the rectifier circuit and the protection circuit are attached to the upper side thereof.


If it does not do, the diode will be destroyed, since the DC current flows here, it is the moment of turning on the power by the minute circuit. The diode breaks and the FET switch can operate The input voltage of G "goes from 0 V to + 6 V short circuit, the AC voltage becomes slightly exponentially rising slowly rises directly to the capacitor, wrinkle protection circuit DC detection part.


Since this voltage is a dangerous condition for the CMOS gate, high Figure 13 shows the protection circuit DC detection part, which is the threshold voltage (Rx in the power supply voltage 6V power amplifier is always included). 3, V of 1/2 of R, R) until G Yes.

Independently placed on the drive stage board Output is H (high) level, G goes out "But Rx is required only when the power supply is turned on, and the DC detection board that has been raised becomes a low (L) level. Resistance, since the power supply has been lost since turning on, depending on the H level of the whole board layout, Tra, Try will make it considerably free if it lowers the movement.

It becomes resistance, and it is a constant voltage diode D ". Last power IVC
Since it short-circuits, if Tro's VGs are output, it does not matter much, but protection circuit control. OV, Tr is off, Rx is high power IVC like the show, and Fig. 14 is the protection circuit controller. Since it is not done, it works effectively, and the latch, GI ~ Ga and Tri ~ Tri that I want to remove after turning the power supply on, will limit the conventional current. Resistance, Rx which finished the function there, it is the storage part and the switch part, but at the L level of Go similarly as Tre ~, the short circuit with Trio, FET switch and Tri "newly added Rx switch Tri" turned on It will be short, D,.
Tro, Tra, Try + turns off Tr so Rx "restricts the slash current that shorts Ry of Rx to the power transformer secondary 60V power supply last time.

It was placed between the winding and the diode. In the switch, Try, Trio, Trii - G input voltage is threshold However, when the AC current reaches the point where the AC current shorts the RX of the 60 V power supply at this point, since the output of Gi is L, G), the FET The switch is a usable switch.

The output goes H, so Tra, Tro is there, where Rx is the diode and Fi Gi are turned off when the power is turned on, the current flows in D, and moves between the Luther condensers 150 kg and Gs of the product Tre of 100 uF becomes -6 V.
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[FIG. 14] Protection circuit control unit. TJapanese,
Tro turns on and Rx goes into short circuit. At the same time Trio, Tri "turns off, the DE short circuit is released, Gry of Try becomes + 6V, Try turns on, and Rx is shorted. "Since high speed is not required for these operations, a large current type MOSFET with a small on-resistance is used for the switch FET. The effective time of Rx is about 20 seconds, but in reality it is enough for about 10 seconds , Integration capacitor
May be 47 uF. | 2 SJ 217 of the P channel channel FET is used for Tre of the + side switch, but it has the same circuit configuration as the - side switch and it is easy to wire. For Tro, you can use 2SK 2554 of N channel FET similar to Tri, in this case think about how to change the circuit.


A street not even T – of. Since this IVC does not have a gain controller, only the display of power switch, its display, and protection circuit are lined up on the front panel Stereo Power Amplifier. Arbitrariness. New SiC MOS-FET.


Since the power IVC board is attached to the left and right radiators, the input and output terminals. Child is attached to the left and right. As the AC cord was foretold by Daiei Electric First Part, in the second part use of 50 wire. We are pleased to announce that the general release will be August, in order to bring test results first to ROHM 's new SiC MOS - FET.

I reported on this MOS-FET. Currently this MOS-FET thinks from the evolution speed of the DC amplifier is thankfully from the Roam to the various stages of testing in each direction, feeling in the type and distant future, but good Deba. It was sent as top priority and the number was decided as SCTMU001F, but chairs should be announced as soon as possible.
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SiC MOS-FET high power IVC
D
Corss
Production method of power IVC [3] Absolute maximum rating of MOS-FET
Report it. By the way, SC
Absolute Maximum Ratings (Ta = 25 ° C)
| Parameters
"Symbol | SCT2080KE | SCTMU001F ||| 2SK214 Silicon carbide, T is DMOS
Drain-source voltage
VDSS
1200V
400V
160 V FET, MU for music, 001 for serial number F
Tc = 25 ° C
"D
35 A 35 A | 20 A
20 A | 0.5 A Drain current (DC)
Tc = 100 ° C
22 A means the TO 220 OAB package
| Drain current (pulse)
| Dpulse
80 A
"60 A" gate-source voltage
VGSS - 6V to + 22V | -6V to + 22V | - 15V to + 15V | Power Dissipation (Tc = 25 ° C)
"PD
PD || 179 W | 132 W | 1.75 W / 30 W "Junction temperature
| | 150 ° C
150 ° C
150 ° C Absolute Maximum Ratings Comparison of SCTMU001F
storage temperature
Tst | -55 ° C to + 150 ° C | - 55 ° C to + 150 ° C - 45 ° C to + 150 ° C |
From Rohm & Hitachi Data Sheet to Know the Characteristics of SCTMU001F
[Table 4] SCTMU001F and power IVC electrical characteristics (Ta = 25 ° C) were added to the electrical characteristics of MOS-FT
| Parameter | Symbol | SCT2080KE
SCTMUO 01 F
Successful SCT 2080KE at 2SK 214, that
Transmission conductor
3.7S
2.7S
28 mS
40 mS
(VDS = 10 V, (VBS = 10 V, (Vos = 10 V, (VDs = 20 V,
ID = 10 A)
| D = 10 A)
ID = 10 mA) "D = 10 mA) Absolute maximum rating of FET 2 SK 214 is defined as super input capacity Ciss 2080 pF
1218 pF 1200 pF
"90 pF output capacity
Coss "77 pF
102 pF
Let's compare at 380 pF.
"160 F
140 F
51 pF
2.2 pF (VGs = 0 V,
(VGs = 0 V,
(VGS = OV, (VGs = 10 mA, drain-source voltage pss is
"Return Capacity
VDS = 800 V, VDS = 400 V, VDS = 10 V,
VDS = 10 V, = 1 MHz)
= 1 MHz)
= 1 MHz)
= 1 MHz) For 1200 V of SCT 2080 KE
From Rohm & Hitachi Data Sheet SCTMU001F is 40 V and 1/3 Drain Current (Pulse) Direction Transfer Conductance, Electrodes Unnecessary Power Douise for Multi-Amp for 80 A of SCT 2080 KE Capacitance High Frequency Cutoff Frequency IVC It shows us the power in the output stage.


On the other hand, SCTMU001F is an element that determines 60A and 3/4 fc, and these two. Permissible loss B SCT 2080 is most important in audio amplifiers However, the audio amplifier application KE is 179 W and SCTMU 001 F is the characteristic.
The package of SCT 2080KE and 132W and 4/5. Audio Gra is convenient for TO-247 to 3.7S of SCT 2080KE. TO-220.


In the amplifier, Vess is 400 V, and SCTMU 001 F is 2.7 S. In SCT it is enough to insulate it when fixing it to the radiator. It is 1 / 1.37 of IDpulse and PD 2080KE. If an output stage washer is necessary and compared like this unit, the SCT 2080KE gain in SCTMU001F scales the inner SCT 2080KE of the side panel (radiator) to 2/3 in SCT. It is 3 dB higher than MU 001 F. When fixing the screw from the black, equalizing the power FET like the heat dissipation like the heat sink gain equals the insulation hole of the fin.In the case of the output stage FET, the large is small SCT 2080 KE.

In some cases, the NFB amount doubles as p4 to 5 mm in accordance with the shear, so that the large 3 dB of D becomes large and the strain rate must be expanded by 3 dB less. SCT 2080KE has more application scope.

"SCTMU 001 F compares the capacity between music playback capacitors, SCT, SCTMU 001 F and 2 SK 214, which is an unusual device, MU 001 IF's input capacity Gs should be compared to 1200. The characteristics of the device
pF to 2080 pF of SCT 2080 KE.The Gr is D 1 / 1.71 for these power FETs, which is a function of the output capacitance and VDs PD is 1.75 W / 30 W ( The infinite radiator Cass and the feedback capacity CG ss are not much different functions, so the data provided by ROHM.


With 2SK 214 of the drive stage and output stage, therefore, the D versus G characteristic, Vps versus SCTMU001F for the drive stage in the tasheet of the drive stage and the output stage is connected to the drive stage SCTMU001F is from the inter-electrode capacitance characteristic, 2SK 214 and from the idea of ​​trying to use G and electrode capacitance of the same condition 1.71 times higher than SCT 2080KE was found. 2SK 214 drain current (DC). 
The open gain is small, "The data in the second row of SCT 2 MUO 01 F is 0.5 A, but the amount of ten NFB is also reduced for the drive stage, which is the data compatible with this.  Pss is 160 V. The stability of NFB is high. Since SCTMU001F is originally a sufficient withstand voltage for large current and high semiconductor amplifiers, SCTMU001F is a device for gain control voltage, so in small current area "Next time In the comparative roll (variable current voltage conversion rate) range in Table 4, the electrical characteristics should be made smaller than 2SK 214. Gre requires an order to determine the gain, and it has high power of 100 W or more. Is
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It does not change at 1218 pF, but Goss and the drive stage of this machine are SCTMU 001 F drive stage SiC Ciss
SIC MOS-FET High Power IVc
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Despite the fact that it increased by 1.7 times or less the distortion rate is enough. In a fully symmetric amplifier there was a potential ability to drive capacity. At 4 Ohms loads, the distortion rate at 10 kHz increases with respect to 1 kHz.


The change in ID of the output stage is doubled, and the current required for the drive is doubled. In addition, because the capacitance value of the phase correction is increased, it is also due to the fact that the NFB amount in the high range has decreased, but even this degree of increase in the distortion rate is not a problem. In this case, SiC MOS-FET in the drive stage The purpose is to confirm the effectiveness. If you listen to the sound of the SiC drive stage, as soon as possible, the drive SiC MOS-FET of the same class as 2SK 214. I want it.
Output power [W]
Figure 16] SCTMUO01F Drive SiC MOS-FET Power VC Output Power vs. Distortion Characteristic (80 Loads)
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Although the release of Production SCTMU001F is still ahead of us, from now SCTMU001F.


Output power [W]
Figure 17] SCTMU001F Drive SiC MOS-FET Power IVC Output Power vs. Distortion Ratio For Drive Power IVC,
Characteristics (4 Ohms loads) will be explained in parallel.

As a result, in the datasheet it is not as severe as the slip, electrode connection of the matched semiconductor
The gate of NAND is shown with NAND, and the good FET is used for the differential amplifier. Figure 18 shows the electrode connection of a semiconductor "Quad NAND gate" The next FET is cascode-amplified, with 2SK 214 and SCTMU 001 IF being. Therefore, from this time on, in general, the remaining FET is the same size as the constant current circuit Tri, but it is indicated by the drain and source method.
(2SK117BL) may be used. The sequence of SCTMU001F
Measure pss of 2SK117BL in the same sequence as SCT 2080KE
Ves measurement of SCT 2080KE.

Caution must be taken when wiring the board first stage differential amplifier (Tri, Tre) output stage (Trio, Trii) SCT 2080 is necessary, 2SK214 is the source, 2SK117BL is the 2 FET's MKE push- So the SCT2080KE and SCTMU001F are connected to the non-drain radiating fins as the characteristics of the output offset FET become better the better the ting is, the less the symmetric distortion (even harmonics) of the voltage is small.
It is gone. In the measuring circuit of FIG. 19, it goes to Dss. In the measuring circuit of Fig. 20, D is "TC4011BP pin connection is now NAND gate drain current in accordance with the circuit diagram with Gs in VR so that the gate-source voltage becomes 300 mA at 0 V". We measured the difference and adjust the difference, pair the VGs at this time with the display of Invert OR gate and use FET within 0.1 mA Ps is flowing over 300 mA at 4.8 V. However, the same gate Used for differential amplifiers ps is 4.8 ~ It is good to use NAND function for positive logic etc., 9 V for negative, use battery etc. drain loss is small
In Logic it works Invert OR.
So, the SCT 2080KE does not have to be attached to the radiator if it is a cascode amplifier (Tra, Tra) to which of the 4 gates in a short time. The matching of own 2SK117BL is differentially arranged, arranged in ascending order of VGs, Gs
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FIG. 19] 2SK 117 BL Loss Measurement

G DS Figure 20] Vas measurement of SCT 2080KE
Fig. 21] Output pairs of close to thermal coupling are used for power output IVC drive stage for use in the power stage.

All the boards of this machine are Sun Jayat. Other skeleton resistance is based on
Of the universal board AT - 1 S may be wired in close contact with the board,
Cut it to size and make it. The pressure diode is 4 mm from the board and it is indispensable with the power IVC. 
Figure 22 is wiring with 2SK 214 drive power separated VR, VR). The coupling is the first stage IVC drive stage board affecting the drift. It is easier to adjust from the differential amplifier (Tri, Try) and the 2-stage Even-stage board only, board mounted "Wiring diagonally tilted DC" Electric current amplifier (Tre, Tri) Part of the OV line of the mounting part is the substrate table 2 SJ 77, idling current (the unbelievable hole is located inside the hole of the outermost land and the jumper wiring (7 strands).


It shifts by 1.5 mm to the temperature affecting the output stage current). It becomes this. For the degree compensation Th 200 D - 5 and the output FET board, the protection circuit DC detection part is also arranged with the phase correction capacitor 510 pF "(Trio) (Figure 21) Cascading placement wiring on the back of the previous DAC mounted power board . 
In the figure, a, (6) the doorpump is similar to the IVC drive stage board which need not be thermally coupled in particular. While checking the DC detector, it will be connected to the differential amplifier, but it will be connected to the parts arrangement near the power supply. Between 3.3 kg and -60 V, keep thermally bonded.

Wiring as a whole in order to give it a bit. When wiring is completed, it is shifted to the side of the thermally coupled pitch of Tri and Tra, Tre and Tri. Check it more than once, FET flat surface fast curing type When the power supply for the contact current circuit is different from the previous one VR "is glued with center, adhesive Araldite rapid - 100 V, parallel regulator VR set to full left." Add a titer (5.6 k 2, HZ 12 B 1) where the adhesive begins to cure. The position of the drive stage (Trg, the timing of SCTMU001F drive is Trg for a very short time) is the connection power IVC drive stage board with source resistance 3.3k2.  It may be done in parallel with other work, but it is wire specific to this machine. Tra, Try is 2 sK 214 check the degree of cure sometimes with the drive board. A small difference, because the temperature rises considerably, the thermal coupling condenser Th and Trio thermal coupling attach Trio output radiator.
1000 pF, 20 pF and a resistance of 1.5 kg), wire it to the step board and attach it to the heat sink "When skeleton resistance 5.6 k 2 is generated, heat generation is Th parallel resistance 3902 and so on" is done. Drain and source of SCTMU001F to be wired away from the board "
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Daiei electric wire 20 core wire 0.18 mm from p 19 ● ununo jumper die electric wire 20 vol. [22] 2SK 214 drive SIC MOS-FET power IVC drive stage board
2SK 214 was used as the wiring.
Power IVC substrate, and FIG. 24 is an output stage substrate.
Use SCTMU001F
Even in the case of changing the hole of the land through which the lead wire of the FET passes
Only half of two are spread to 1.5 mm of p. FET
Is the fixed VR on the top board side
Based on gate and source lead wires for easy adjustment
Angled and expanded according to the plate interval, aligned three
wear
90 ° gently bend. Gate the gate resistor 1002 to the board, pass the FET lead through the board hole, then. Fix the FET and the output stage board to the radiator with p3 mm screw via the edge mica Bend the lead wire of the FET along the board and solder it to the land.

Th lead wires are passed through the board and adjusted to be in close contact with the FETs Figure 25 and 26 solder them to the board short-circuiting the protection circuit control board resistance Rx 0.33 2. In this machine, the control board is a 2 minute switch circuit. Control of Substrate 2.


While the instrument is placed horizontally, it is divided as Th, but the signal of the substrate 1 is conventionally divided into the substrate. It is sent from X and Y of 1 and it fills in the gap of FET, it comes with the memory circuit of ara and the switch circuit. Pour the rudite.

Board 2 is a rectifier circuit diode protection These boards are protection circuits, da
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The board of 10 mm support rear yyy, attach to the panel. In the source, high frequency output impedance. c) Fold the lead wire of the FET, in order to lower the…


FIG. 24] Output stage board

Parallel connection of the capacitor to make it the required capacity.  Passing condenser to any diode substrate fixing angle on the substrate, since it is arranged in or spread in accordance with the pitch of the command, playful is 15mm support, on the back known 90 ° bending, the holes of the lands In this machine, fix it in an equilateral triangle.Rx connects to the backside of the board, the protection circuit, the diode board fixture, and the diode in parallel to it, but the lead wire is set at a constant angle of 10 mm Support was fixed. The capacitor is a nail terminal type. Solder it after passing through.

For insulation mica and washer, the hole in the land is wide to p2 mm. Figure 27 uses 19 + 60V diode substrate to divert the diode and substrate, 19 back wires of the board. Fix the lead of the diode to the Langle, do it with the strand of the diode.
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When attaching the board to the rear panel, it is easier to fix the support to the board first and fix the board by turning the screw from the front side of the rear panel. The reason for limiting the support to 2 is to make it easier to fix the board.

T, D, O Perr, Es. . .
3.9k2
110)
114
TOY 9e
● 3 120)
PT S25411), N TT · Medium 16. 8. .
100 g F 'G, ~ G, 0 0 0 0
o109
600000 2000)
(Numbers on the front and back of the board are IC pin numbers)

Case processing

The case of this machine that uses a heat sink-type aluminum sashes case HY149-43-23BB of Takachi Electric Industry (430W × 149H × 231Dmm). This case is the side panel is a heat sink, as it is a radiator Excellent in design, with good feeling that the heat radiation holes of the top plate and the bottom plate are matched with the shape of the heat sink
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Set 4 Det
Reset
[FIG. 25] Protection circuit control board -1
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FIG. 30 shows a front panel. It is a simple design of Power SW, Power LED, Protector LED only. Figure 31 shows the rear panel, which also has a simple design with only an input pin jack, a speaker terminal, and an AC cord bush.
62 kg
79
2
×

[FIG. 26] Protection circuit control board -2

In FIG. 32, the top plate 33 is the bottom plate. These occur within the case. Open heat sink for 8 mm to let heat escape. In consideration of the cooling effect of the drive stage board, the position is good so that the position is close to the front side of the board. Open the rubber feet mounting hole (64 mm) and the hole p 12 mm to let off the head of the transaxle mounting screw on the bottom plate. Since the heat radiation fins are arranged at equal intervals on the outside of the side panel, the only way to fix the parts is to cut the tap of p3m from the inside, the position of the tap is the heat radiation fin. The drive stage board is 20 mm metal at the center of the side panel. Protection circuit, two boards on the right side of the diode board fixing angle are the protection circuit control board, the left is the soil 60 V diodes board and two 100 V rectifying boards are installed in the back side
one two three
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[FIG. 28] + 100 V rectifying substrate
● ununo jumper 50
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[Figure 27] + 60V Diode Substrate
0000000
> A00L
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200
Fixed with 680 uF support (male female type). On both sides of the output stage board 10 mm metal support (male ·
680 uF
6800 F female type). Of the substrate. The step was added to the height in order to facilitate wiring between boards.

"Figure 35 is a transformer fixed angle between yyyyyy Nel and the rear panel flange
22 2, and fix the power transformer on it. Weight class transformer.

[Fig. 29] -100 V rectifying substrate strongly supports, top plate bottom plate side panel can be freely removed. Chemi-con Figure 37 shows the protection circuit, the diode base and the rear panel with the transformer fixed unfixed angle on it and the side is the plate fixing angle of the plate. .P Fixed transformer and chemi-con fixing fixed transformer and FET heat sink of switching FET at the lug terminal Chemi-con discharge resistance at the time of power off, with metal support (50 mm, the primary side of the transformer or 3P lug Start with LED series resistors male · female type and female · mesta etc. For wiring to the 100 V AC cord.

Yei Electric Wire 50-core red-black parallel code extended by 100 mm is shown in Figure 36 is Chemicon fixed angle) Transformer fixed angle with two, the orientation is common to Daiei cables. Screw two 56000 uFs to the left and right. Die solid, with code surface printing DAIEI.


Fixed side by side Fixing holes from the front side Look at the hot side (energy source) of D "according to the insulation washer and set the front side of the right side chemicon to 4 ~ 5 mm. Connect the hot plug of the cord to the AC plug with +60 V, the cable of the left chemicon. Solder the terminal side, set the cold side to the Lonth side terminal to - 60 V, check the wiring of the power supply part and check
Pass through the bushing on the rear panel, turn ON the terminal on the black a side.
The wiring of the power supply section is more aligned with the white (OV) of the primary winding at the front panel.
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[Fig. 31] Rear panel

Make a spare solder, cut the tip to about 4 mm, and solder it to the lug terminal. Red is connected to the power supply SW Yellow (100 V) of the primary winding is also connected to the power SW SW wiring black (Gnd) is fixed to the lug terminal mounting screw Fixed lug fixed to the trans-angle, so it is not a chassis ground ).

Since there are many secondary windings in this power transformer, each winding is discriminated by a tester (resistance range), the leading end of 6V winding and 113V winding (red) which are not used is cut and insulated tape. After winding it, collectively store it between the transformer and the transformer fixed anchor. The secondary winding to be used is adjusted from 2 to reduce the induced ham, the tip is cut.


Wrap the insulation tape at the tip so as not to cause a short accident at the time of check. "From 37 lines between Chemicon's OV terminals (13 lines from 50 core Daiei cables
Wiring with the same), connect this OV line of all power supply and OV line of power IVC as this line as common OV line. Of the two sets of 44 V windings, wire 0 V (white) on one side and 44 V (orange) on the other side to the common OV line. Take the tip 4 mm and winding it around the common OV line and solder it.The OV line (black) of the 70V winding is also the same to the common OV line. | -100 V Fixed 10 mm support on rectifying board Wired 70 V winding (orange) - 100 V line drawn to the length reaching L. ch R. ch drive stage board to draw out. -100 V Check operation of the rectifying board Power switch ON, -100 V output voltage checked, after checking discharge the capacitor's charge at the resistance 562/5 W
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[FIG. 33] The bottom plate
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Extended AC 70 V line from -100 V rectifying board, and on + 100 V rectifying board.


[Figure 35] Transform fixed angle wiring Wiring 3 + 100V lines from + 100V rectifying board, 2 to the length of the drive stage board. One is + 100 V (20 cm) reaching the protection circuit control board - 1, + V, - (Since it is 50, cut it to the output side of the diode board, + 100 V output power), OV Wiring the LEDs Remove the tentative wiring 0.332 and check the voltage 50. After checking + Vo (30), - V6 (30 core) Discharge the core cord with the resistor to the diode board output To + 100V, Det
Wire. This completes the two lead checks from the power supply wiring and the -100 V rectification board firmly on the rear panel (20 volumes). It is fixed.

 Pull out the wire and cut the protection circuit control boards 1 and 2 and the length of the diode to reach the drive stage board, the Chemi Power IVC wiring and the adjustment board are already fixed + 60V terminal and - Wire the 30-wire cord to the 60-pin terminal-to-terminal speaker terminal with an angle, discharge resistor 562 extended to 100 mm and Power SW. The speaker terminal is fixed to the heat-resistant tal support. Make two sets of wiring. Because the amount is large, 44V (orange) unwired with 44V winding soldered, and check the operation of the control board 2. The cold OV (white) of the 30-core cord is turned on with the AC power SW of the diode board, the side of the chemi-con is peeled off by about 5 mm, wire on the input side.

Check terminal voltage, move forward + 60V. The knob of the speaker terminal is DC on the output side of protection circuit - 2 A or later if OK. The charge of Chemicon is left fully to the left, I connect it to C at the terminal but it is discharged at the time of the power supply SW when it is turned off Preliminary soldering is done. There is a mistake on the board which does not cool down, Check the voltage at which the Rx is short-circuited to the pre-soldered terminal of the constant voltage diodes DA and D. Solder the cord immediately after turning on the power supply. 
At the terminal, the diode and the diode for about 20 seconds OV. After the heat of 6 V has cooled down, the solder melts will be in a dangerous state, so it will be ok if you output it. After 20 seconds it is hard for Tro and Tr.

On the side of series resistance 0.33 2 is turned on, Rx is short-circuited, "Temporarily wired to the back side of the board with the drive stage board fixed, it becomes state of output side of resistance.

Arrange the panel with water on both sides of the case and 50 or 50 C code between A and C | Check the operation of Control Board - 1. Place it, based on the speaker code
Cut the end of the cord coming from the + B terminal and the + terminal of the Chemicon, D Det to the board. And the terminal of Chemi - con with 50 cores and momentarily tangent to the common OV line 20 pin core cord to the pin jack
Line.

Touch Protector LED lights on the hot side Wiring drive stage between control board 1 and control board - 2, + VG shuts down to 0 V Shut down to the length reaching the board. Exit 6V (- terminal of D), OV, X, Y should be OK. The control boards -1 and 2 fix the positive stage board to the side panel and wire the four. Next, it is confirmed that the control board 1 is always in operation and D (30-core hot side), G (20)
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[Figure 36] Chemicon fixed angle.

[FIG. 37] Protective circuit, diode board fixed angle Core cold side), S (1 A fuse between the 30-core cold line and the board, side caused by reproduced music), Th, and a full scale 1A ammeter, the cord is drawn out calmly from the sound (20 volumes) with a very great entrance movement. The speaker terminal has a sufficient length to judge the dummy, the length reaching the sound live stage board Cut Road (562 Metal Film Resistance 7 Pieces Easily pulled in. Everything Connected with Power IV C Wiring La Connection). The input terminal is 1 kilogram of musical sound beautiful, elegant and artistic.


As I was able to do it, I terminated with the remaining wiring work resistance. It is. Be cautious. The Power SW is turned on, the offset strings are very delicate, the variety of facial expressions starts with L. ch Measuring R. ch voltage is close to 0 V. The solo is fixed to the last , The idling current I is zero, transparent, glossy, the passion of performance places the left side of the crowd on the front and adjusts the side pad VR 'to 0 V. Troubles, a lingering finish vividly in the space horizontally putting the VR slowly to the right, the ensemble will be darker and the ensemble will be darker. When 16 begins to flow from the angle at which the drive stage board stands vertically it is dense and smooth and fine-grained At the output stage board it is more careful to rotate the VR, rich in I 6 and pulsatile stimulation.

Align the codes in the order S D, G, Th to 300 mA. 6 Reconjust Harmony is enriched, making a thick sound image line. Route the speaker cord and you will see a lot of tossing around for about 10 minutes. Accurately adjust 0V and 16 from the common OV line.
Woodpipe also remarkably variegated tone color 100V line Wiring Once the input line is turned off, the amp will cool down. Wire the Contra of the sound of individual instruments. Wait for the protective circuit control board - 1 to turn on again, turn on the power again, wire the instant Det line of tonguing.

Confirm% and 16. With the sound of +10 m echoing, the pipe resonates, checking the DC detection circuit of the musical instrument within V, IG generates unique sound at 300 mA within 1 minute, deeply Because of the extra effort, it drives the -60 V line, after that it hardly changes, the rhyme behind, a lot of wind instruments connect to the interleaved board, but the Rch of the emergency will do the same wiring and adjustment. In order to limit thrill and impression, the 1A fuse is used as a substrate and - 60 V
"Linae continues. Book.

Place it between the sound lines of this machine, + 60V La. Brass instruments are also heavy and penetrating. I do not connect yet, the high power amplifier like the main unit behind the board, especially the trombone and the tuba disconnect the wiring between the alba and the co is targeting the network system from b. Horns pull out the song more. Since we are talking from common 0 V, we will be on OK and Al, and the trumpet will pull out the code for Huata strike. 6 and 0 V Tech 416 - 8 A 3 way cheesy etc.
Touch 1.2V battery for a moment. I tried listening. 2SK 214 Drive pulsive Impact sound is really beautiful. OK if the Protector LED is lit OK Power IVC is the sound of the last DAC mounted percussion is fine. However, changing the polarity of the battery, similar to the power IVC part of the same checker IV, it creates gorgeous wind-like wind pressure. After checking, the tendency of the sound is close in the circuit, so "I will.
Wiring between. SCTMU001F Drive power "We accumulate in the music source and finally report on the adjustment IVC of the drive stage board.

Do not forget the content that you are doing, adjust + 60V of the channel to adjust This machine must reproduce as sound with familiar music source
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Absent. To do so is courtesy for composers and performers. This effort is the most important thing you must keep as long as you can play the audio. Two-row shrine
when removing one side radiator, there is a 1 kVA B core type power transformer placed on the aluminum angle in the center, and the angle where the protection circuit control board and the diode board are mounted on the upper side is attached with a metal spacer.


SiC MOS FET high power IVC sound quality by Ikuo Kakuda

All the audio DC amplifiers of the past are a masterpiece of Mr. Kaneda Akihiko full of charm. In recent DC amplifier series, it is astray how to use which. However, in my taste, the SiC MOS-FET high power VC this time is the most favorable impression. Listening to the 192 kHz / 24 bit Violin Concerto by Julia Fischer, the soloist's performance is high resolution, the high scale is glossy and not slim, and in the middle and low tone the sound of the torso is full of woody feeling , The strings are drawn to be scrubbing as well. The string part of orchestra also has a lot of sounds, it seems that it is a collection of instruments of each player.


You can listen to this song fortissimo vividly with instantaneous power. Listen to rich harmonic sounds reminiscent of vacuum tubes. Not, the latest Donald Fagen "Sunken Condos" (88.2 kHz / 24 bit), realistic like live performance.


Cal is impressive, the harmony of the back chorus is transparent and beautiful In the drum, the sound of the snare and cymbal is fresh, the dazzling brilliance of the sharp brass, the guitar of the reverb feeling plenty, and the tight and deep base and the finest Donardo · Fagen can listen. I would like to enjoy DSD playback using LP and PC with this amp.
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