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Pre-power amplifier current transmission, battery drive super simple pre-amplifier
AB, Semiconductor, Current output preamplifier & current input power amplifier 

I gigs up san Mikawa.

The next goal of the author, which succeeded in adopting current transmission for signal transmission between the MC cartridge and the equalizer amplifier. Naturally it is the current transmission between the preamplifier and the power amplifier. The DC amplifier has long used the differential amplifier circuit for a long time, but the circuit suitable for the current transmission is not a differential but a single width and it was announced earlier. It was indicated with a vacuum tube DC preamplifier. In this machine using semiconductors, the circuit became even simpler, which made it a phenomenal composition that it can operate with only 8 nickel metal hydride batteries. The power amplifier introduces a remodeling method to the current input type.

Stream transmission: the entire high output impedance can be remarkably simplified.

Introduction

"From the signal source, low input impedance, the wave of simplification spread rapidly, all the celestial bodies send a current signal towards the receiving side turning around the Earth, amplifying elements and the number of parts of the peripheral circuit are intense too. The phenomenon of decreasing this is a successive phenomenon that voltage transmission is common sense. The Simple Galileo has been believed that all celestial bodies are the best ways for the sun purification which has been believed to be the best way for the music information density. It is from imprisonment to cast the ground motion theory that it goes to the mind when it increases, and it realizes and compares the current transmission. In pursuit of simplicity, it is surely done, and "trying to do a punching test with the earth turning around". People who thought that there was more musical impression than challenge. The surface of the earth was flat, and there were few people to fight. It is mysterious that it will reach the boundary when going straight ahead.

This time, in the era of preamble and power age is common sense, Columbus believes that it is effective even if it tried the ground. Whether it is a sphere or not, I do not know towards the West I do not understand, so I priced it, I sailed as a way contrary to the common sense of the world. It is not worth returning to the starting point without fail, a common sense thinks like this. From me it is worth trying. To believe this,
the insane person like that is the opposite. Without knowing the sound of the effect, I think that it is impossible to finish because the common sense of the audio life world does not know whether it changes with the times. It is worth to do new things by breaking common sense. I want someone to try it by all means and I want to try it. I will open up a special world and life just waiting for Galilee etc. I have not done any difficult things. Also, Ano and Columbus taught me. 
However, if you think so, immediately do not change the idea itself with little hands, "In the audio world, if the signal transmission glows electricity, immediate experiment immediately, added a bit of a bit of parts.


Pressure transmission has been the common sense of the world every day for many years.
It is current, just by removing it. It is possible to hear the sound of the transmission between the low impedance signal source cartridge and the preamplifier. The voltage signal sent from the readjustment of the amplifier is high current input transmission, the current transmission The method did not need a huge success, it was easy to remodel it, it was received on the receiving side of the voltage transmission impedance. It is a common sense that this comparative experiment of the same level and current transmission can be done with this simple method. Let's introduce immeasurable music information from.
It is designed and manufactured according to the awareness, and it is released and used. This system has been used to sleep another system this time. Bring a great impact on the body. Signal and simple battery drive. The opposite transmission method of half voltage transmission is fortunately the height of the electric level, the system conductor preamplifier appears.

Receiver, (CD Transport) (D / A Converter), "Signal source (CD transport), Receiver side (D / A converter), Signal source (voltage source), Signal source (voltage source)
Electric carrier
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Current transmission 9. Day.
"2, 2 [Figure 2] Voltage transmission, Y. "Y, [Figure 3] Current transmission [Figure 1] Impedance matching, Pre Amp, VII Converter, I / V Converter Power Amp, Input, Output, Current transmission.


The force admittance Yo is input to the receiving side compared to force admittance II [Figure 4]. Current transmission between preamplifier and power amplifier. It is a low state, the signal source is ideal. A parallel current connection between the current source and Yo causes a large amount of musical information radiation to occur as a result of interference with incident waves on the wave of table ruling. Actually, the principle of pre-vacuum tube preamble matching is good in the communication system and the signal is transmitted as a current signal, even though the voltage change is extremely small because it is small due to the impedance. It is an amplifier on the extension of the phone and it is more used and it is refined by the current which charges and discharges C because it is more used for the transmission of the television signal. The principle is protected both for function and wealth too. Very few. That is, high quality in ultra low cost with wealth in cable. It is sure to be a treasure if you can hardly inevitably influence the influence of C and receive it. It is a method not allowed. "Signal transmission in audio. In this transmission method signal current is flow impedance matching.

Since pressure transmission is common and over the years, it is influenced by L of the cable and is "common sense of the characteristic impedance field of the cable, which is supposed to be as shown in Figure 2. L is the outer conductor Zc of the cable. The output impedance Zo of the signal source having the unit length of the cable is determined by the permeability of the insulator relative to the inner diameter of the inner conductor and the inductance L other than the outer shape of the inner conductor and the unit length and the input side impedance Z of the receiving side. The transmission rate in a much lower state than the cable determined by the electric capacitance C of permeability is a specific impedance (actually, pure resistance) formula such as iron, nickel, cobalt, the signal source is an ideal voltage source and unless you use a ferromagnetic material (which is normal, it is represented by series connection of ZC to Zo at one end of the cable, these are not insulators), vacuum.


Continuously, the voltage of the cable from the other end looking at the cable is close to the magnetic permeability due to the signal to be transmitted, so the impedance of the signal current varies with the length of the cable, but Z is far from Zo. You do not have to think hardly. It becomes Zc without question. In other words, where it is high, the current is extremely low. Even if the cable is cut, from there the change in voltage changes the capacity C of the cable Charge / discharge flow. Transmission clearly shows the impedance of the cable Zc when the cable's shield is seen. The charging / discharging current is a system less susceptible to the influence of the C and the signal.
In addition, become. Since it is proportional to the wavenumber, as the high impedance is low, the signal loss due to CD transport and D / A conversion becomes large, and the signal cable between interfered with the influence of induced noise , ZC is the inner diameter of the outer conductor of the cable and why this transmission system is generally used 752 coaxial cable is used It is mysterious whether insulation is not included in addition to the outer shape of the inner conductor. It is determined by the auxiliary dielectric constant of the transport as shown in Figure 1. The impedance is 752 in the audio band, the D / A signal loss is the effect of using the cable in voltage transmission worldwide. Many of the barter input impedance.
Current transmission preamplifier & power amplifier Pre Amp "RE, Power Amp "R., Input, R, Output, "Input, R., Output, Electric carrier

Then, a voltage-current converter (V / I converter) is inserted immediately after the preamplifier, and current voltage conversion immediately before the power amplifier
instrument (I / V converter) must be inserted. This is because the conventional preamplifier has a low output impedance. In the voltage source, the power amplifier has high input impedance, both are made to be suitable for voltage transmission.


(a) Voltage transmission, VI Converter, I / V Converter, Input, "Rr, Bo, Output; "A, Input
Current transmission, Output, oA ...... OV: m

"In this state, we compare experiments with voltage transmission. The current transmission becomes disadvantageous. There are also two converters in the signal path,
(b) As long as the current transmission converter affects the sound, [Fig. 5], It would be difficult to demonstrate the true value of the current transmission current transmission of this unit, so do not add anything, carry current transmission and move to preamplifier output.

It must be realized. The inversion of the power amplifier is proportional to VI. It is possible that such a thing can do such a voltage of the input terminal is not the imaginary shoe is not a V / I converter?

According to the principle of the gate, the noninverting input terminal RF / (Rs × Rr)
that is, it is equal to OV. In this unit, the volume to Rr the current transmission of this unit. Because it uses current signal (100 k 2) which is impedance, it is an input terminal for seeing the current transmission of this machine in Figure 5 as a voltage current change. The power amplifier can change the conversion rate continuously V / I. Let's see. First, (a) is a voltage transmission, it becomes an I / V barter which converts a current signal into a voltage signal. The preamplifier has turned into a conventional preamplifier, a converter, A is a current output terminal, B is a voltage output, and a power amplifier is a conventional non-inverting. It became an inverting amplifier, not a preamp with a terminal and two output terminals, but what happens to the preamplifier? I got an amplifier. If the Rr is added to the output terminal, the power amplifier drops to the drain of the current input type and resists input resistance to the inverting input. However, this single resistor, voltage output terminal is used when the power amplifier injects the input current through Rr, it is output, and the preamplifier is the V / I converter voltage input type. It turns into force to turn into one inversion through force feedback resistor RG. However, this unit injects a feedback current to an independent headphone amp.
There is. Since the signal has an ultra low impedance built-in, three outputs "The voltage gain Ar of the inverting amplifier is conditioned to be received by RG. It is a super multi function preamplifier with this state terminal.


(Av = RG / Rr), the voltage at the output terminal A in Fig. 5 has always been obtained. For example Rr = 10 k 2, Rc = 100 k 2 OV. Voltage Vo at output terminal B is negatively charged. In this unit preamplifier, Ar becomes 10 times (20 dB). In proportion to the flow (signal current) Io. "Block diagram inverting input is like Vo = Rr × Io with ultra low impedance, so the input impedance line amplifier of the inverting amplifier is also an inverting amplifier equal to Rr and it is seen as 10 kg and its voltage gain Aw is determined by the ratio of the input RF of the noninverting amplifier and the input resistance Rs in the previous time in order to experiment the feedback resistance transmission.Though it is much lower than the switching drive preamble impedance, Aw = RF / Rs.


Battery Drive Power Ann low, but if we let r be the output impedance input voltage of the preamplifier, Vo need only modify the pu. However, Vo = Aw × VI, Vo = (RF / Rs) × machine is the current transmission preamplifier and the voltage between the preamplifier and the power amplifier is V, when Vo is Rr × Io. Because it is an amplifier designed from. It becomes transmission. It became extremely simple with Rui (RF / RS) × V = Rr × IG, the music information now has Rr out of the power amplifier, increasing Io = RF (Rs * Rr) × Vi, , Easy to use + 7.2V, ISC |

Equalizer IVC, |. = 67.0 k 42 (1 kHz), lyl = 17.7 mSocy8

LineAmp & Headphone Amp App = - 0dB ~ 19.8 dB (Phono) Air = - cod B ~ 15.7 dB (DAC), 5.3 uA MC-Input, VICOV 0.3 mV 2 SK 97, 350 mV, Rs 1, RS1, Current transmission, V-Output, MC, 5.1 kg, 5.1k2, DL 103, -4.8 V, RIAA, RIAA, - 4.8 V
DAC, Phono, Cartridge shell, SAOC, Selecter, RF., R, C-Output, 1.5 kg 2, Signal level (1 kHz 50 mm / s horizontal direction), 100k42 Gain Control, DAC Input R, RA., 8.2k2, 8.2k2, A = 1

[Figure 6] Block diagram of this unit preamplifier
Head Phone Amp L. ch Output Head Phone Amp, + 4.8V, "Constant current circuit, DL-103, Lch Output, R. ch Output, MC, 6, 0.0 mV, & 1104), 0.1 uF, ID., -4.8 V Rch Output
-5.38 V Output) The circuit itself is as simple as the equalizer IVC is there. 3.6k2, MC Tra ∥, Input, Output, s type, -4.8 V, / Le., 10 pF, Try, Base earthing anne, & 3342 = 0.1 uF "-4.8 V

Cartridge VIC [Figure 7] Cartridge VIC, FIG. 7 shows a cartridge VIC. mm
At the bottom of the cartridge shell, the car V = Z, x (II)
Trigger output pin and shell input pin. There is one dual FET 2SK 97 between R Va = R gx I 1.5 k 2. We fix it.If not using any other elements, this FET is used for cart
Ridge minute voltage signal as current signal [Figure 8] Basic circuit of this unit
Convert and equalize the preamp-IVC. became. So I will report the latest preamplifier, and Ideal as line amplifier Among the cartridge between the cartridge and the preamplifier. I will tell you.

"The total number of cables that use headphones is smaller than that of conventional arm inside cores". Figure 6 is the block diagram of the preamplifier of this unit is the headphone amp's power supply and arm / pre-amp cab diagram, turn off the cartridge FET (2SK 97) can be mounted in the signal shell as it is. The headphones are not used as V / I converters by sharing the headphones at all with the power line of the FET. The headphone amplifier, the signal is superimposed on the power supply, the equalizer I / V converter can be excluded, and the headphone equalizer IVC converts the current signal to the voltage signal with SAU and the amplifier without the preamplifier To the output of PAR Auto / Offset Control RIAA to this place Headphones and by the action of Lumpur) that add a separation detection signal components. It is the same as last time.

Get out so that you can use headphones. The headphone amplifier is equipped with this unit. The headphone amplifier is independent of the kiwa in amplifier and is a circuit with simple voltage gain, so it is convenient if it becomes voltage buffer of basic circuit 1 (0 dB) of this machine something useful.

Fig. 8 was line with Equalizer IVC. It is a basic circuit common to the voltage output terminal amplifier in the line amplifier in which the headphone amplifier is independent. The degree of freedom of the true and line amplifier design increases (V - Output) and the current output terminal (C - from the basic circuit of the air tube preamplifier Further

Current transmission preamplifier & power amplifier 23).


When pursuing the DC preamplifier of the current transmission type, each unit amplifier becomes single operation and the basic circuit becomes extremely simple. The power source is soil 4.8 V with 8 Ni-MH batteries. This allows you to listen to the record and CD, and also sounds the headphones.

Since it is a circuit evolved into washing and fixed more to wash, it can be seen that the output impedance of the Tr2 constant current circuit is kneaded in Tri. Since only the base-emitter voltage VBE is very high, in fact,the load voltage of the previous differential amplifier plus the push-pull bias voltage is applied, so the impedance Z is significantly higher than the basic circuit of the NFB device's impump, and the source resistance resistance of Tri for self bias (equalizer IVC It has been simplified.

It becomes unnecessary, the electric RIAA element by the source resistance, the gay first stage in the line amplifier "is the single operation of the FET, the flow feedback is not applied, and the gain of the Tri becomes the gain control VR). There is no reduction of its drain current ID by Karen.

"Constituting a constant current circuit with an FET is not a tomiller but a simple circuit that receives the current mirroring FET that is placed on the base grounded undrain side and the transistor Tre that has only self-bias resistance, and that has no voltage loss compared with the collector - However, with the current Ic at Tr, the power supply voltage at the + side can be lowered with the grounded emitter of the 2nd stage. The operating voltage drives the Tra compared with the constructed circuit Drive With this unit, + 4.8 V , The preamplifier is moving high, the + side power supply voltage is set to + 7.2 V.


Voltage Vp is generated between the base of Tra and one power supply. There must be. Constant Current Circuit in the Figure The base-grounded amplifier, which is the product of the resistors Rs and Ice connected, will charge between input voltages as low as 0.8 V if there is only one Tr. Since it operates at the low pressure of the current mirror, set the power supply voltage to + "VB - RB × IC 2. No diode or resistance is required. It can be 4.8V. The grounded base amplifier has good frequency characteristics when it is this unit It is good that the circuit output voltage Vo is very good with ZL and Tra, which is almost 1: 1 ratio.

The emitter current IF of the input current is output by the collector of the cutter current Ica and Tra. Tra is determined by the product of the emitter grounded amplifier and the difference of the current Ics (IC - IC 3). Convert to force collector current Ice Most of the gain is secured with this Tr. In addition, the load is high with low input impedance and its load is Vo = ZL × (Ica - IC 3) in the constant current circuit Tra, It is a power impedance and an ideal current. With a power supply voltage of + 4.8V, it operates as a Vo source by setting Ica = lcs when no signal is present. I also set it so that thanks to this constant current circuit is 0V. In this machine the base of Tra is the ground. The basic circuit turns into an inversion operation
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(Measured voltage value). In the battery drive amplifier, you want to equalize the current consumption of the + power supply and the - power supply. In this machine, the first stage always has the balance of + and - with ID = Ice. At the second stage, Icy = Ica. At the time of signaling, ICs changes, but its average value is equal to Ica, so it is balanced.
The current flowing through the diode Di "and De in the path is 1 mA, so only 1 mA per power supply + the power consumption of the power supply will be high. This current
The difference will not be a problem in particular.
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FIG. 9 shows an equalizer IVC. By applying feedback with the RIAA equalizer element to the basic amplifier, the current-voltage conversion characteristic itself is set to the RIAA equalizer characteristic, and the I / V conversion and equalization
It also serves as a worker.

The drain output current of the cartridge VIC flows out from the super impedance input terminal, the current IDc of the Inss canceller and the control current I of the SAOC flow, and at the time of no signal, the SAOC becomes ID , The current IR flowing through the RIAA feedback element becomes 0 mA and the output voltage Vo becomes OV.Im is set 1 mA less than the mountain.Ic is 5 mA for example, IDc = 4 mA, Io = 1 mA Since these currents join at input points with very low impedance, they do not interfere with each other. At the time of the signal I changes and the other current does not change depending on the signal, so the change of I flows to the RIAA feedback element and generates the output signal voltage. "The phase correction is a condenser CP placed between collector and base of Tra, Series like a vacuum tube amplifier, "Ros 0, Hmm. 
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[Fig. 10] Line amplifier

Let's confirm now that the input voltage Ve of Tr now increases and Ics increases Ica thinks that when one Vi increases to the + side, consider that "Vo moves to the - side, then the ID Increases, Ice also increases This change is in the opposite direction of the change of V ". Current transmission preamplifier & power amplifier.
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Tr, Try: 2SK 170 BL, T., Try: 2 SA 970 Tr. : 2SK 117 BL, D: 1S 1588
★: Nissay Denki Multilayer Film APS
◆: Copal TM-7P, Tr, and Tr are thermally coupled [Figure 11 (a)] SAOC for Equalizer IVC
Tr, Try: 2SK 170 BL, Tra, Tr,: 2 SA 970 Tr. : 2SK 117 BL, D: 1S 1588
★: Nissay Denki Multilayer Film APS
●: Copal TM-7P, Tr, and Tr are thermally coupled [Figure 11 (b)] SAOC for line amplifier Anti is not necessary. We use Miller effect to control ICs. I thought it would be better, Ro is 1502 phase correction, so it's a small capacity but a more interesting injection point was tried. But compression effect on sound it is. It is an emitter of Tro, it appeared here, the performance was compressed Ro. Low impedance of the grounding amplifier If you gradually increase it, it gets lively and the line amplifier.


This time, it comes to add injection current. This is the output impedance.Figure 10 is a line amplifier. It is a perfect place. When it goes higher, Ro is bigger is a simple addition amplifier It is considered that the signal current of "Ich Tr" and Io interfere with each other, and can be added without changing the riser output voltage and the DAC output voltage by changing to 3 k 2, 10 kg. Although adding it when adding Ro too high, adding unnecessary signals is very important thing that it becomes a little flashy sound and drop it to a calm land and send out the necessary signal In the selection, if it interferes, the signal deforms and it is in the sound. The output resistance of the line amplifier is pre
The switch pressure effect appears in the signal path.

Selection of signal without contact point of current transmission between amplifier and power amplifier Corresponding to the injection of Io, it is an important resistance to decide VB proper operation, current transmission is possible.

In order to make the voltage Ra 3902 and make use of the sending characteristics, the line amplifier is equalizer IVC of the output current. The phase compensation capacitor is increased and the output impedance is different from high, the gain 39 pF is the gain of the feedback element It becomes the optimum value.

I want to do, but the output current is large and it becomes the control VR. In order to series resistance RO to the voltage output terminal, if the resistance value is made small and the control current of the SAOC is entered as the power in, it becomes the current output terminal. In order to increase the resistance value, it is the injection point of the resistance value, the injection point of Io is equal to the value of the equalization Ro. This is the problem with the gate of Tr 'like the mutually contradictory condition IVC I want to enlarge. It is a way of breaking common sense, so there should be an optimum resistance value. I do not have any idea because I start with zero from VR, so I only have to decide this by hearing and when I narrow down the gain to zero, I do not know until I do not know, once RO hears a number of times. It is short-circuited until I repeat and I theoretically decide the upper limit and lower limit of the control, the result is the most vibrating music and the lost sound function, the injection point of Io is just a hearing. At the beginning, it was natural, 1 kg. It is good on the basis of Tra. As it is a simple experiment with a lot of current since I change the VB by current transmission.
+ 4.8V, + 4.8V= 0.1 uF, 110 g, D 3822, D 13 is a headphone amplifier SAOC
SAOC to the line amplifier FET input high input impedance.

Figure 11 (a) is the first injection method for the equalizer IVC, so its operation dance, low output impedance is SAOC, and (b) shows the line anomaly I will explain.
It is a buffer with a voltage gain of 1, but it is for use. Differential amplifier (Tri, Tra). Figure 12 shows the output current of the complementary element of the line amplifier for the completion of the complementary element as the current mirror (D, the principle of operation, now active of the line amplifier, the first stage is 2SK17OBL and 2SJ74BL Tra). Complementary of the V / I conversion Tr (Tra) offset voltage (DC voltage when there is no signal), the control current is output in the second stage, consider the case where V6 moves to the + side 2 SA606 And 2SC959 complement is a semiconductor preamplifier and a vacuum tube pre-SAOC Tr 'drain current tally 4.8V low SA amplifier and equalizer for the equalizer SAOC and ID increase, Tra drain current max 2 voltage to maximum output voltage remove.

It is the same circuit. Since the auxiliary stage for the emitter grounded equalizer and the collector current for the line amplifier Ic also decreases to reduce the current mirror Tra, the push-pull operation is made, and there are two further differences. Collector voltage V of Tri capacitates the resistance value of the 100% low pass filter from the low output terminal to the source of the first stage. Then, by applying the voltage feedback of the collector of the output stage Tra, it is the output impedance value, but for the equalizer 5.6 M 2 current, that is, the control current is increased. With a differential amplifier and two 0.22 uF in parallel connection.


For fully symmetric amplifiers to use, the first stage drain amplifier is 1.5 M 2 and 0.1 μF. Then the time constant for the voltage equalizer equal to or higher than 1.2 V in the line amplifier's Tra's load resistance increases by much the Eve voltage Vp and the collector of Tra is necessary so that the utilization of the power supply is low large. 
In the equalizer, the RIAA lower band current Ico increases, and Vo becomes one side. It moves upwards to ensure this characteristic. This change is due to the fact that the initial complementary element has the characteristic of SAOC, so it has a strong effect, so it acts to restore the change of V6. In the complementary it is necessary to increase the time constant. If V6 moves to one side, I do notice that there is no reverse. The injection point of special IO is also different. The equalizer change occurs and the operation to return roughly to the original is 2SJ74 has large feedback capacity, so use IVC input (gate of Tri) for use.

High frequency characteristics unbalanced with 2SK170. Current transmission preamplifier & power amplifier = + 4.8V, XLR plug XLR-4-11C, 0.1 uF, XLR connector
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[Fig. 14] Power supply unit and battery check circuit
+ 4.8 V Tr, Tr. : 2SA 798, D: HZ 6 C2
LED: HBR 5066 X. However, 100% output power

Thanks to the pressure feedback, the problematic impedance is made to be over 10 k 2, Figure 15 shows the current input power free state. It is a counterpart to the headphone amplifier as it is idle at the output stage. The battery drive pass current and the offset voltage also reduce the source load effect. Adjust Warp (82) slightly with reversed resistance Rss and Re. By just making it, positive as a current input type is absolutely unnecessary. 

Power supply part. The changes are as follows. Battery operation time in this machine Figure 14 is the power supply section. To connect the power supply voltage non-inverting input (gate of Tri) to the previous prince except that the headphones turned to + 4.8V in order to lengthen the gray. Gate-to-earth resistance When not using, it is the same circuit as the headphone amplifier. The power supply switch 820k2 is removed and inverted input (Tre gains amp is turned off. There are two switches, but switch twice - The headphone amplifier that is connected to the NFB resistor and the headphone amplifier under 820 k passes the power supply gain control VR for the headphone amplifier as shown in the figure, but it is 2 and high input impedance.

(VR is 10 k 2, B type, Ultra low input impedance battery check when power is off is also a power supply voltage and Reeds resistance is 10 k 2.) It becomes input pin gance and it changes the resistance value as signal source . + Hot side of power supply is inverted input. Give excessive load effect to the damping amplifier - Check the total voltage of the power supply and connect the cold side to ground. For this reason, the line amplifier output power. With the power supply of + 7.2 V, -4.8 V, the signal cable is the DAY wire 20. If the distortion rate of the pressure increases and the output voltage waveform is one charger, it clips at about 2 V of the collector of the drive Tr (Tr) in 3 times. It was charged to + 4.8 V If it is a power supply, move 2 connection from ground to output line
When you do not use the phones, you only need to charge a charge. Motion, phase correction capacitor to 330pF headphone amplifier input to 510 pF. Current input power it is straightforward to cut off from power amp.


"Although this is a power amp only with the above changes, in this case, a contact point of 6 dB in the change range of the switch current / voltage amplifier between the switch amp and the power amp is placed in the signal path, so in power off transmission, the preamplifier and power amplifier I / V converter becomes use as a set to reduce the load effect at the time of the amplifier Power un-offset adjustment and idling adjustment Input of series resistance of 10k2 input is very low input impedance, tt is unnecessary. It was. If this is the case as a I / V converter of the load inflow power at the time of power off Do not change these, simply
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Sanyo OS Con Tr, Try: 2SK117BL, Try: 2SJ103BL, T, Try: 2SA606, Tra, Try: 2SC1161 TT, TT2SD218, 2SD188, 2SD388, 2N3055, T, Try,: 2SC2240, Th: 200D5A Try and Tr,, Th And Tra are thermal bonds, Tra, Tr. Attach to the side panel
※: skeleton, O: Fukushima twin wing MPC 74, ☆: Nissay Dielectric laminated film APS [Figure 15] Current input power amplifier.


As a result, phase correction was obtained IVC type power a + 4.8 V. In the case of the above-mentioned amplifiers, the conventional first stage (Tri, 4 + 5.51V Try) Step type phase-D between drains. "There is little effect with power uncompensation, as shown in Fig. Input and GRAY input, 44 + 4.28 V of the 2nd differential amplifier (Tri)
Between the collector and base, the phase correction preamplifier output (3 k 2 and 39 pF series) is effective
It was powerful and powerier. + 0.1 mV + 0.584 V

Even with other power amplifiers between inputs, it should be possible to use a current input type for the capacity of the basic cable.
But, do not cause trouble in use whether for Mogami Denki, we actually need to try it 3 kg. There is 1 m of line 2497. In this case, it is better to increase the capacity of the phase compensation capacitor by about 50%, but it is about 70 pF. At 5 m, it got dirty, protected as soon as power was turned on.


Tr,: 2SK 117 BL, Tr,, Tra: 2 SA 970, Tra: 2 SC 2240
350 pF The circuit may work. In the beginning Sp O: Soshin Electric SE, ※: skeleton,
So it would be better to enter a dummy load instead of an IVC marker and check it with no grand sign.


350 pF between terminals [Figure 16] N converter for multi-amp of a capacitor.
In a multi-amp system in which parasitic oscillation is most sharp and beautiful when dropping the current transmission non-inverting input for the multi-amplifier to the ground, connecting the anti-, and inputting a signal to the square wave response input power of 100 kHz,
39 pF;
4-4.78 V
-5.34 V 1102
(A
★ U. o.url -5.52 V juo -4.8 V
A
D, D: 1S 1588
: Nissay Denki laminated film APS ◆: Copal TM-7P,
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What is the most sharp and beautiful channel wave response between the amplifier and the power amplifier?
A non-trouble filter is inserted in any amp where the channel wave response is the most sharp and beautiful between the amplifier and the power amplifier, and it can be applied as a result of finding a filter phase correction. Of course, the impedance of the signal cable is 10k2. The capacitor of 39 pF and the series resistor le is the cable used so far, so the filter was put in 1 k 2 of the power amplifier.

You can use it as it is. Even if it is placed just before, if you put in the Impedance I / V converter of the receiving side, the electric dance becomes completely 10 k 2 in this multi-amp system, the number of devices increases to the signal path of ultra-low impedance. The principle of necessary flow transmission can not be obeyed by receiving the signal with the current transmission guidance, the power input on the output, the pin jack for output, and the channel filter of the keeper etc. Since the number of tables increases, it will be effective Since I also succeeded in the experiment, I thought whether there is a multi-amp in the present stage, but actually I will announce it from the day etc. Current transmission filter Current transmission can not be used. I got a brilliant sound that awakens. Is not disappointing, but it is not disappointing. It becomes a different circuit very much than the loss of the I / V converter, and the effect of the I / V converter flow transmission is greatly increased just before the sea filter. It will be much simpler, just solve the problem by putting in a voltage transmission fuse. This would be beneficial if the filter is not in the power filter.


In Figure 16, since there is no multi-amplifier / V-conversion and channel balance, I am looking forward to completion. The current transmission is realized without changing the same time as the line amplifier. Then I put the I / V converter and hear it
On the road, there is no input resistance, and whether the feedback resistance is voltage transmission or current transmission is 1kg on the reception side, and it is determined by this resistance and the input impedance of the pream. The most together with the output resistance of the production amplifier, the gain can also be easily viewed as the inverting amplifier with -1 if you want to listen to the current transmission sound, you can connect the I / V converter to the power-on semiconductor electrode. Or just before the channel filter Figure 17 shows the semiconductor electrode connection. "A method of putting it in if it is a variable gain line amplifier is good. Although 2SK97 of junction FET and SAOC are necessary for the preamplifier, the output resistance of 1k2 is output to 2SK117BL, 2SK170BL, 2SJ.


For the IVC, you can simply add the output resistance of the preamplifier. In this method, the voltage gain including the drain and the saw 1.5k 2 are compatible with one network and multi amplifier even if 103BL and 2SJ 74 are compatible, which 0 dB) In such a rogue, even if there is no SAOC drill. The lid will fall within the practical range.

2SK117BL 2SC22402SA606 2SC1161 2SA7981S1588 2SK170BL 2SA 970
2SD 218
HZ 6 C 2 As shown in Figure 16, there is little drift
2SJ103BL
2SD188 2SJ74BL
Tra's emitter resistance to make 2SD 388

The 2N 3055 anti was increased to 1102. Since there is no SAOC, offset adjustment is necessary, VR 2 k 2 of Tra's base circuit is offset adjustment VR
Increasing the value increases the base voltage of Tra, I increases and the offset voltage moves in the minus direction
[Figure 17] Connect the electrode of the semiconductor [Between the IVC input and the ground, as with the power input power amplifier,
Try () Tri Capacity of the cable between the reamp output and the IVC input will be connected If using Mogami Cable 2497 7 m
Tr. Try will be 490 pF, so enter IVC
A 510 pF Conde between the force and the ground [Fig. 18] An IDss measuring probe of the FET was connected and a square of 100 kHz
[Fig. 19] Thermal bond
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Easy to make is directly linked to good sound. Because it is easy to make
The amplifier is beautifully completed. Beauty [Figure 20] Equalizer IVC board
The sound of the amp is also beautiful. I would like to use the one above "Tr", the longitudinal dimensions of the Try board are unified and a connection may be used.
By Vge, about 0.6 V Bias When hanging parts for less angle measurement of FET
In order to prevent the voltage from being applied to the shadow of Inss, the preamplifier part of the main part of the board all set up the circuit for the drain current cut in the thin FET. It is because the differential amplifier also pushes off and can not operate with the equalizer glue operation. IVC and line amplifier also have no input part amplifier. So pair "thermal coupling and the NFB element are the same circuit and measurement of matching is not necessary. It is a very simple substrate requiring thermal coupling with measurement preamp.


It is necessary to make the equalizer easier to make SAOC's differential amplifier (Tri, Try) board. It is only IVC and the line amplifier first stage FET. It is like 19, the FET boards are made by cutting the monkey board AT-1S, with the flat face of the SAOC differential amplifier faced with Sunhayato's Universal 2SK117BL. It is only 2SK170 BL of the FET for use. Figure 18 Fast Curable Adhesive Araldite Lapi Inss with gating and sodd on the measuring circuit on the surrounding side before cutting. Flatten with a file and flatten the corner with the drain power amplifier when the voltage is 0 V. Measure the current of 3.5 mm in the surrounding area), then measure this difference 0.1 mA ( Tri, Try), Difference hole of second stage differential amplifier Differential An (Tra, Try) with output pair equal to or less than Equalizer and output stage Tr, IVC board and Line Amplifier board are used. The heat coupling of Mr. Mister (Trio, Th) cuts "AT - 1 S in half, it requires a Qikcorizer IVC, Riamp. Similarly, the first stage FET of the flat reamp is similarly inserted with Bali. Finish and round the corners. Measure the head.

For the phone amplifier board AT - 1S is cut to both the equalizer IVC and the line - an - book pre - amplifier to the prescribed dimensions from all boards and the 2SK 117 BL of the hanging Inss hangs from the angle from 8 mA or more and the case bottom battery check board Is too much
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Current transmission preamplifier & power amplifier "

Unit mm
(FIG. 26) The front panel

Unit mm
[Fig. 27] Rear panel

A substrate may be used.

Figure 20 shows the equalizer IVC board on which equalizer IVC and SAOC for equalizer are placed. This unit has few parts, so almost all parts can be placed on the front side of the board. Parts placed on the back of the board are equalizer IVC condenser 0.22 uF. Only the IVC capacitor (0.22 uF // 0.22 uF) is a space, one is the front side, one is the back side. Place this capacitor on Phillips' polypropylene condenser, which is very compact so 0.47 uF is 1. You only need one piece. "Place a resistor on the board first and arrange the FET or Tr with reference to its height. The diodes D and D. may be wired closely to the board. Try base resistance Ry is set after adjustment Since it is not 5100 pF of the equalizer element, the interval between the lead wires does not match the pitch of the board, so 1 mm hole is made between the lands and one lead wire is passed through this hole.
Wiring between SAOC output Z and equalizer IVC input is jumper wiring on the back side of the board. The 20 wire core wire cord is used for wiring. There are a lot of wires gathered at the gate of Tr, so do not overlap each other To Line.

FIG. 21 shows a line amplifier substrate. The amplifier part is almost the same as the equalizer IVC, but the base resistance 390 2 of Tra is arranged after adjustment.
The wiring between the output Z and the source of Tri is a jumper wiring on the back side of the board.

Unit mm

[Figure 29] Frame

Rear side
Takachi Electric Industry Equalang Angle CL-1
300.0

Front side
Figure 22 shows the headphone amplifier board. Tri and Try source resistors RS and RS are arranged after adjustment
Unit mm
[Fig. 30] Substrate hanging angle
Since the board is suspended from the angle, the bottom plate is "
All power and signal wiring materials use 20 core wires of Daiei electric wire. The SAOC low-pass filter film capacitor is taken on the back side of the equalizer IVC
Attaching

VICOV
2SK97
[Figure 31] Adjustment VIC
Do not arrange.
Both Le Filter and Power Amplifier line up. In FIG. 23, it is not necessary to change one battery check board.

"This is a reform from the previous preamplifier to this machine. In power formulation even with the dual Tr (2SA 798) network method, if there is no output pin jam, just connect the IVC just before the substitute pump with 2 2SA 970 You can do either one of the outputs, there is no need for thermal coupling.
The output is switched as shown in Figure 26. Current input power for 82, only for the wiring part with 1 kilo resistor for preamplifier output, voltage output is the amplifier board. By just inserting the battery drill 2 into the series all that is needed is between the current between the base amp and the power amp of the transitional period Eve power amplifier (for 82) to the current transmission. Listen to the current transmission sound.
Modification of the board realizes less transmission of parts. With the voltage transmission vs. current it returns to the voltage transmission first and it got simpler.
I do not want you to do a comparative experiment of transmission by all means. "Gain control VR is 10 k 2, even if the cable is about 2 m in length, the sound Figure 29 is the bottom plate, it is replaced by the bottom plate, there will be a difference in the input pin jack.

Fix the muzzle only. The cable between the frame and the board in Figure 31 is a 20-wire cord. It was replaced by gold for fixing angle. Ratio case processing to Mogami Cable 2497. Open 2 countersunk holes. Drilling for countersinks is much easier to wire. 20 If there is no tarry in the case of the preamplifier of the present machine, it is good to have a clear sound in the dish core cord with p6 mm. It is good to do OS 49 - 33 - 20 BX of Takachi Electric Machinery Works. FIG. 30 is angled.

Figure 26 shows the front panel, Figure 25 shows the headphone amplifier, Figure 25 shows the IVC board for the multi-amplifier, Figure 27 shows the rear panel, in the case of not having the freon, the spacing between the boards is widened. Switch on the top panel should be laid out in order from the left.

The substrate became more compact. Power supply SW, selector SW, head NFB resistor 1.5 k 2 and Tr "wiring for head wiring method is wiring on the back side of the board Jumpers are not used at all If you do not use phones, pre-amplifier wiring and adjustment efficiency. Line (20).

It is unnecessary to use a phone. Rearpa for sure to do the following procedure, "Proceed to the battery check nell with a phono input pin jack for this board, assembled in a compact case with the front and rear, DAC input pin jack, parts on the power panel Assemble the XLR connector of the channel filter, pin the voltage output pin and assemble the screw, fix the screw, put in the case, install the XLR connector of the channel filter, pin out the voltage output pin right before placing the screw just before tightening, use the channac, current output pin jack. In case of wiring, remove the top board and the bottom plate,
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Remove the lower frame as well. However, do wiring between the IVC board and the input pin jacksack and the board. Before fixing the angle, make the wiring between the power supply with a 20-conductor cord. Connect the gate and cold wiring of Tr "on the power cord side from the XLR connector between the win control VR and the board. . The side to the pin of the connector is -4.8 V. Phono Input Set the gain VR to max, selector preliminary solder, OV line open L. ch, Tra's Dray - SW as DAC, DAC input Together with two for Rch, remove the wiring between the gate of the auxiliary and Tr ". Solder the jumper plug to the pin jack and then distribute it to the connector and then add the SAOC output Z and Tr "gauge. Center the SAOC VR. + 4.8 V line also removes the wiring between the terminals. In this state it is good to use instead of Rp, then angle to the frame Equalizer IVC wire VR 5k 2 with gain 1 to the back of the board. Fixed support fixed at angle. Since it becomes a simple inverting amplifier, it becomes a state which is suitable for the facet adjustment which fixes the substrate of all of the Tra's emitter and the grating of the SAOC, and this value is obtained by measuring the voltage between the ends.

"Adjust VR 5k2 so that it becomes 1, 2.4 V of semi-fixed VR 5 k 2 instead of Rg | Wiring cord is power line also signal pin 2 is Tra's collector. Remove VR and measure resistance All Daiei electric wire 20 conductor wires are wired on the back side of the board between the 4.8 V power supply and the resistance close to this value is distributed to the board. Cord surface is printed Output DC voltage (Offset electric wire equalizer IVC Measure the "D" of "DAIEI", hot side pressure) and it will turn to OV. Since it is not a via, set the resistance to 1. Adjust the VR on the power side to trust the hot side, remove VR In this state measure V. On the source side, measure the resistance value of the power supply line and set the VOC of SAOC so that the value close to this value becomes 0 V
Lines are divided into L. ch and R. ch "Wiring the resistance to the board, just adjust it. 
First, if the OV resistor from the connector is not good 2 before the adjustment of the Siriamphone amplifier , In-connect to each board of the equalizer IVC Wiring to the line amplifier output and headphones by Inss. From here line an end wiring of 1.2 k 2 +150 amplifier input as shown in Figure 9, headphone substrate. It does not necessarily become the headphone amplifier board 2. Route to the Don amplifier output of Tri and headphone jar. Route the rain wiring and SAOC wiring between the back ground. Next, set it to the gate of + 4.8 V La street Tr from connector. Adjustment of the headphone amplifier is now different from the -4.8 V line to the power SW and the amplifier to the FET to the cartridge shell to the power supply.

Since the two arms are more input pin jar amplifiers of the adjustment VIC of FIG. 33 because of the push-pull line, the arm cable which has already been wired between the power supply SW and the board, or the videophone amplifier, in addition to V 6, the output stage. Together with the spare solder, put a short plug in it, adjust the idling current also need to wired to the SW, connect the other end of the cord to the power pin plug to Phono Input I is the Tr or Tra emitter equalizer Continue + 4.8V on the IVC board. Turn on the power supply, measure the terminal voltage of the SAOC Tr, one resistor 5.62, wire it to the -4.8 V line, disconnect this emitter and ground voltage, if the terminal voltage is 56 mV. From this, + line measurement of the line amplifier board, 10 mA flowing this voltage is + 2.4 V flow. Adjust the VR of the equalizer IVC over the 4.8 V line and -4.8 V line. Instead of RSi, Rs, semi fixed.


Wire the + 4.8 V of the L. ch. Finally it will be 0 V Adjust the VR of SAOC VR from the -4.8 V line to the resistor 1 and 2 of VR 1002. Set to V 502 and wire it to the power supply SW on the back of the board and it can be driven to within +1 mV from two more.
Headphone amplifier power supply

The combined code can be obtained from SW. "Switch on SW, V on OV, Route to Daughter board. Before the adjustment of the line amplifier, the signal line 10 mA (the terminal voltage is 28 to 56 mV) "All the power supply lines are wired in the wiring in. Since the two VRs are alternated so as to become an equalizer, Adjust the input of the IVC amplifier output and the line amplifier input Remove the VR and set the resistance value to adjust. Power resistance 5.1 k 2, DAC input pin jar measurement, based on resistance close to this value. Cable and line amplifier input resistance 8.2 k 2, Wire on the front side of the board Headphone adjustment method. Since the input Gnd line of the DAC and the selector amplifier have a gain of 1, adjustment of the equalizer IVC - the adjustment of the equalizer IVC - the input resistance and the output pin jib does not have to be severe at the beginning.
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Frequency (Hz) [Figure 34] Gain frequency characteristics of the line amplifier
Output voltage [V] [Fig. 35] Output voltage versus efficiency characteristic of line amplifier.


In the power amplifier, it gets stabilized after moving to the + side with the gate of Tr. Gate wiring of Try and Try, NFB Turning off the power once, a little time
Resistor and Gain Control Turn on the power supply in VR. With only replacement for the second time, V6 stabilizes in the amplifier itself in a short time by readjustment. There is no need for (Tri collector. Although the characteristics of this machine moved from the OV line to the output line, the voltage value does not change at 0 V.) This preamplifier is a super simple amplifier of the next work, adjustment of the IVC for all stages single movement multi amplifier. Pre-wiring of Tri's gate and a grating symmetrical amplifier (a resistor 1.5 k 2 is temporarily pushed pull output stage on the back of the board between the differential amplifier) ​​In this state, the gain is lower than that of the amplifier , It becomes the inverting amplifier which is disadvantageous in terms of characteristics. I adjust the VR so that it is interesting to see how much it actually appears in 0 V, although there are many o power points . It is first time.
In the adjustment, V6 takes a long time and Fig. 32 shows the gay of the equalizer IVC
Since the equalizer itself is IVC, the overall characteristic from the VIC input to the IVC output when connecting the adjustment VIC of FIG. 33 to the equalizer IVC, that is, the actual characteristic.


It is the same state as the use state. The 1 kHz gain is 59.7 dB, which is ultra high gain, and the output level is about 20 dB higher than the equalizer amplifier of the voltage transmission preamplifier. Ikorai Since there is no series resistance in the laser device, RIAA equalizer characteristics are accurate from 30 Hz to 100 kHz. In this characteristic,
The difference between the push and push-pull amplifier is…
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33 shows the output of the equalizer IVC
6666
62 66 66 Voltage vs. Distortion Rate Characteristics (Single IVC). For comparison, the characteristics of fully symmetric push-pull amplifier (Push. Although this machine has both voltage output and current output terminals for the experiment, it is also filled in place to actually manufacture Pull IVC) In this case, only the current output is required. In the case of the angle amplifier, the number of elements is perfect Symmetry
despite being less than half of the type, it is the distortion versus strain rate characteristic. 
Of course, if I is increased, the distortion factor has a small difference in the rate characteristic, which is sufficiently small at the max position and the center position, but as long as listening to the sound, it can be said that this is a low distortion characteristic. In the case of a battery dry amplifier, the distortion factor lowers with a low distortion at a constant current load, and in the case of a bu - amp, the consumption current is small.
Characteristics are obtained. This is an important condition even if noise against large output voltage is measured.

It is only characteristic. In other words, distortion diagram 38 shows the characteristics force voltage versus distortion characteristic which is so small that the gain circumference of the line amplifier can not be detected, as shown in Figure 34. The input wavenumber characteristic is from DAC input to V-.

Frequency of voltage gain up to OUT by connecting Series Resistance 1.5 k 2 Features Figure 36 is dynamic as an inverting amplifier with a gain of 1 in the headphone amplifier. The gain VR is the max position "in-frequency characteristic, which is the load-in characteristic, which is the same state as the voltage gain when the actual usage state is 16.1 dB and at the center position is the paradence 702. 1 kHz 0.3 dB, which is a frequency characteristic of flat characteristic in. Although there is a difference in the characteristic of voltage gain and 10 kHz, this line amplifier is a simple buffer of modern low performance in -0.7 dB " It is very low distortion characteristic.
It seems that it is one so as to correspond also to the rate speaker.
The sound gain of this machine is set to be high.

H Figure 37 shows the high efficiency shear power vs. distortion characteristics like the output speaker of the headphone amplifier. The sound of the head system method is the gain VR for the network system 50k phone amp is the power amplifier and the multi with both 2 of the amplifier system, lower the gain by 6 dB, the output is not voltage but voltage. 
It is necessary to evaluate the output by power rather than voltage rather than voltage, with VR as 50k phone amplifier as both power amp and multi-amplifier system, lowering the gain by 6 dB. Either way it will be easier to use .
This machine is only 6.51 mA. I pulled in music from the moment sound comes out. Figure 35 shows practical distortion rate characteristics even with the output voltage of the line amp, listening fell in love, calmly.
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It is very difficult to judge the sound. The core is strong, the attack is strong, and the song is singing a melodic, vibrato, pizzicato that has tremendous tremendous music expression with a thrilling melody, and the brass bursting sound is da.

The expression became more rich. It cuts in to an election. "The first impression is that all the sounds are very subtle from a faint whisper to a strong will. The change of the tone color is really clear, it is natural and striking, even the sound of a single note, the range of expressive power further broader Lavinsky" In the Spring Festival, the existence of strong reality, strong persuasive sounds. Prokofiev "The beginning of the symphony change at the beginning is coming up, the emergence of the emergence will come closer to the beginning". The overtone which becomes the deciding factor of the woodpipe and trumpet color with mute became vibrant more fun. To the phrase of the throat, I will thrill out. The contrast of musical sounds, eerie sounds and radiant sounds, the more exciting they are, the more space-building power reveals the change.

It gets bigger and bigger, and all the sounds are three. "Anyway, all the sounds are beautiful, the trust becomes stronger, it appears in the da-dimensional space.
Gentle sound as well as no matter how hard it is. With voltage transmission pursued for years, it is full of artistic beauty even with a crisp sound, crescendo, decrescie. It is difficult to seek any more sound, even the discordance expands the difference of comfort endend and the music. It has reached about one time. I have this.It gets bigger.

Targeting the sound on the extension of the sound, this "Overwhelmingly overtaking the sound of Harmo contra bassoon, Tuba, of course, not only the sound of the solo, the sound of the detachment knee sounds thick and deep, and the music contrabass, timpani, bus so, thinking, it was good to run.


The feeling of fulfillment is quite large. It seems that the movement of Haydn and the drum was really interesting. Current transmission of all playback system The string quartet of the Schubert makes the width of the sound music even wider. In order to complete this, the instantaneous power that the multi amplifiers mix, the fusion and the space blend together is a masterpiece. It will melt in without building the current transmission of the system, there must be a response to the lightness of the string and the pulse sound. The suppleness is special, Pizzicato is super high speed, Shostakovich. It seems that the road of thorns is still going on, but the attack and the lingering of that are also unexpectedly as for the first movement of the "Symphony No. 15", the day will be surely complete. It is a beautiful, very soft sound, but it disappears after appearing one after another.
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