0-30 VDC STABILIZED POWER SUPPLY WITH CURRENT CONTROL 0.002-3 A

more info / buy kit: www.smartkit.gr 



 

http://www.electronics-lab.com/projects/power/001/index.html 


 
Copyright of this circuit belongs to smart kit electronics. In this page we will use this circuit to discuss for improvements and we will introduce some changes based on original schematic.

General Description  

This is a high quality power supply with a continuously variable stabilised output adjustable at any value between 0 and 30VDC. The circuit also incorporates an electronic output current limiter that effectively controls the output current from a few milliamperes (2 mA) to the maximum output of three amperes that the circuit can deliver. This feature makes this power supply indispensable in the experimenters laboratory as it is possible to limit the current to the typical maximum that a circuit under test may require, and power it up then, without any fear that it may be damaged if something goes wrong. There is also a visual indication that the current limiter is in operation so that you can see at a glance that your circuit is exceeding or not its preset limits.

Technical Specifications - Characteristics 

Technical Specifications
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Input Voltage: ................ 24 VAC
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Input Current: ................ 3 A (max)
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Output Voltage: ............. 0-30 V adjustable
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Output Current: ............. 2 mA-3 A adjustable
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Output Voltage Ripple: .... 0.01 % maximum 

Features
- Reduced dimensions, easy construction, simple operation.
- Output voltage easily adjustable.
- Output current limiting with visual indication.
- Complete protection of the supplied device against over loads and malfunction.

 How it Works
To start with, there is a step-down mains transformer with a secondary winding rated at 24 V/3 A, which is connected across the input points of the circuit at pins 1 & 2. (the quality of the supplies output will be directly proportional to the quality of the transformer). The AC voltage of the transformers secondary winding is rectified by the bridge formed by the four diodes D1-D4. The DC voltage taken across the output of the bridge is smoothed by the filter formed by the reservoir capacitor C1 and the resistor R1. The circuit incorporates some unique features which make it quite different from other power supplies of its class. Instead of using a variable feedback arrangement to control the output voltage, our circuit uses a constant gain amplifier to provide the reference voltage necessary for its stable operation. The reference voltage is generated at the output of U1. 

The circuit operates as follows: The diode D8 is a 5.6 V zener, which here operates at its zero temperature coefficient current. The voltage in the output of U1 gradually increases till the diode D8 is turned on. When this happens the circuit stabilises and the Zener reference voltage (5.6 V) appears across the resistor R5. The current which flows through the non inverting input of the op-amp is negligible, therefore the same current flows through R5 and R6, and as the two resistors have the same value the voltage across the two of them in series will be exactly twice the voltage across each one. Thus the voltage present at the output of the op-amp (pin 6 of U1) is 11.2 V, twice the zeners reference voltage. The integrated circuit U2 has a constant amplification factor of approximately 3 X, according to the formula A=(R11+R12)/R11, and raises the 11.2 V reference voltage to approximately 33 V. The trimmer RV1 and the resistor R10 are used for the adjustment of the output voltages limits so that it can be reduced to 0 V, despite any value tolerances of the other components in the circuit. 
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Schematic diagramm

click for higher resolution
 

Parts List 

 

	R1 = 2,2 KOhm 1W

	R2 = 82 Ohm 1/4W

	R3 = 220 Ohm 1/4W

	R4 = 4,7 KOhm 1/4W

	R5, R6, R13, R20, R21 = 10 KOhm 1/4W

	R7 = 0,47 Ohm 5W

	R8, R11 = 27 KOhm 1/4W

	R9, R19 = 2,2 KOhm 1/4W

	R10 = 270 KOhm 1/4W

	R12, R18 = 56KOhm 1/4W

	R14 = 1,5 KOhm 1/4W

	R15, R16 = 1 KOhm 1/4W

	R17 = 33 Ohm 1/4W

	R22 = 3,9 KOhm 1/4W

	RV1 = 100K trimmer

	P1, P2 = 10KOhm  linear pontesiometer

	C1 = 3300 uF/50V electrolytic

	C2, C3 = 47uF/50V electrolytic

	C4 = 100nF polyester

	C5 = 200nF polyester

	C6 = 100pF ceramic

	C7 = 10uF/50V electrolytic

	C8 = 330pF ceramic

	C9 = 100pF ceramic

	D1, D2, D3, D4 = 1N5402,3,4 diode 2A - RAX GI837U

	D5, D6 = 1N4148

	D7, D8 = 5,6V Zener

	D9, D10 = 1N4148

	D11 = 1N4001 diode 1A

	Q1 = BC548, NPN transistor or BC547

	Q2 = 2N2219 NPN transistor

	Q3 = BC557, PNP transistor or BC327

	Q4 = 2N3055 NPN power transistor

	U1, U2, U3 = TL081, operational amplifier

	D12 = LED diode


TL081-574УД4, DC557-КТ3107, BC548-КТ3102, 2N2219-КТ815, 2N3055-КТ827.
Схема с номиналами отсюда: http://radiokot.ru/forum/viewtopic.php?f=11&t=97550&start=1740
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	Another very important feature of the circuit, is the possibility to preset the maximum output current which can be drawn from the p.s.u., effectively converting it from a constant voltage source to a constant current one. To make this possible the circuit detects the voltage drop across a resistor (R7) which is connected in series with the load. The IC responsible for this function of the circuit is U3. The inverting input of U3 is biased at 0 V via R21. At the same time the non inverting input of the same IC can be adjusted to any voltage by means of P2. 

Let us assume that for a given output of several volts, P2 is set so that the input of the IC is kept at 1 V. If the load is increased the output voltage will be kept constant by the voltage amplifier section of the circuit and the presence of R7 in series with the output will have a negligible effect because of its low value and because of its location outside the feedback loop of the voltage control circuit. While the load is kept constant and the output voltage is not changed the circuit is stable. If the load is increased so that the voltage drop across R7 is greater than 1 V, IC3 is forced into action and the circuit is shifted into the constant current mode. The output of U3 is coupled to the non inverting input of U2 by D9. U2 is responsible for the voltage control and as U3 is coupled to its input the latter can effectively override its function. What happens is that the voltage across R7 is monitored and is not allowed to increase above the preset value (1 V in our example) by reducing the output voltage of the circuit. 

This is in effect a means of maintaining the output current constant and is so accurate that it is possible to preset the current limit to as low as 2 mA. The capacitor C8 is there to increase the stability of the circuit. Q3 is used to drive the LED whenever the current limiter is activated in order to provide a visual indication of the limiters operation. In order to make it possible for U2 to control the output voltage down to 0 V, it is necessary to provide a negative supply rail and this is done by means of the circuit around C2 & C3. The same negative supply is also used for U3. As U1 is working under fixed conditions it can be run from the unregulated positive supply rail and the earth.


The negative supply rail is produced by a simple voltage pump circuit which is stabilised by means of R3 and D7. In order to avoid uncontrolled situations at shut-down there is a protection circuit built around Q1. As soon as the negative supply rail collapses Q1 removes all drive to the output stage. This in effect brings the output voltage to zero as soon as the AC is removed protecting the circuit and the appliances connected to its output. During normal operation Q1 is kept off by means of R14 but when the negative supply rail collapses the transistor is turned on and brings the output of U2 low. The IC has internal protection and can not be damaged because of this effective short circuiting of its output. It is a great advantage in experimental work to be able to kill the output of a power supply without having to wait for the capacitors to discharge and there is also an added protection because the output of many stabilised power supplies tends to rise instantaneously at switch off with disastrous results. 

 Construction

First of all let us consider a few basics in building electronic circuits on a printed circuit board. The board is made of a thin insulating material clad with a thin layer of conductive copper that is shaped in such a way as to form the necessary conductors between the various components of the circuit. The use of a properly designed printed circuit board is very desirable as it speeds construction up considerably and reduces the possibility of making errors. To protect the board during storage from oxidation and assure it gets to you in perfect condition the copper is tinned during manufacturing and covered with a special varnish that protects it from getting oxidised and also makes soldering easier.

Soldering the components to the board is the only way to build your circuit and from the way you do it depends greatly your success or failure. This work is not very difficult and if you stick to a few rules you should have no problems. The soldering iron that you use must be light and its power should not exceed the 25 Watts. The tip should be fine and must be kept clean at all times. For this purpose come very handy specially made sponges that are kept wet and from time to time you can wipe the hot tip on them to remove all the residues that tend to accumulate on it.

DO NOT file or sandpaper a dirty or worn out tip. If the tip cannot be cleaned, replace it. There are many different types of solder in the market and you should choose a good quality one that contains the necessary flux in its core, to assure a perfect joint every time. 
DO NOT use soldering flux apart from that which is already included in your solder. Too much flux can cause many problems and is one of the main causes of circuit malfunction. If nevertheless you have to use extra flux, as it is the case when you have to tin copper wires, clean it very thoroughly after you finish your work.
 


In order to solder a component correctly you should do the following:
 

· Clean the component leads with a small piece of emery paper.

· Bend them at the correct distance from the components body and insert he component in its place on the board.

· You may find sometimes a component with heavier gauge leads than usual, that are too thick to enter in the holes of the p.c. board. In this case use a mini drill to enlarge the holes slightly. Do not make the holes too large as this is going to make soldering difficult afterwards.

· Take the hot iron and place its tip on the component lead while holding the end of the solder wire at the point where the lead emerges from the board. The iron tip must touch the lead slightly above the p.c. board.

· When the solder starts to melt and flow wait till it covers evenly the area around the hole and the flux boils and gets out from underneath the solder. 

· The whole operation should not take more than 5 seconds. Remove the iron and allow the solder to cool naturally without blowing on it or moving the component. If everything was done properly the surface of the joint must have a bright metallic finish and its edges should be smoothly ended on the component lead and the board track. If the solder looks dull, cracked, or has the shape of a blob then you have made a dry joint and you should remove the solder (with a pump, or a solder wick) and redo it. Take care not to overheat the tracks as it is very easy to lift them from the board and break them.

· When you are soldering a sensitive component it is good practice to hold the lead from the component side of the board with a pair of long-nose pliers to divert any heat that could possibly damage the component. 

· Make sure that you do not use more solder than it is necessary as you are running the risk of short-circuiting adjacent tracks on the board, especially if they are very close together.

· When you finish your work, cut off the excess of the component leads and clean the board thoroughly with a suitable solvent to remove all flux residues that may still remain on it.


Construction (... continued) 

As it is recommended start working by identifying the components and separating them in groups. Place first of all the sockets for the ICs and the pins for the external connections and solder them in their places. Continue with the resistors. Remember to mound R7 at a certain distance from the printed circuit board as it tends to become quite hot, especially when the circuit is supplying heavy currents, and this could possibly damage the board. It is also advisable to mount R1 at a certain distance from the surface of the PCB as well. Continue with the capacitors observing the polarity of the electrolytic and finally solder in place the diodes and the transistors taking care not to overheat them and being at the same time very careful to align them correctly.

Mount the power transistor on the heatsink. To do this follow the diagram and remember to use the mica insulator between the transistor body and the heatsink and the special fibber washers to insulate the screws from the heatsink. Remember to place the soldering tag on one of the screws from the side of the transistor body, this is going to be used as the collector lead of the transistor. Use a little amount of Heat Transfer Compound between the transistor and the heatsink to ensure the maximum transfer of heat between them, and tighten the screws as far as they will go. 

Attach a piece of insulated wire to each lead taking care to make very good joints as the current that flows in this part of the circuit is quite heavy, especially between the emitter and the collector of the transistor.
It is convenient to know where you are going to place every thing inside the case that is going to accommodate your power supply, in order to calculate the length of the wires to use between the PCB and the potentiometers, the power transistor and for the input and output connections to the circuit. (It does not really matter if the wires are longer but it makes a much neater project if the wires are trimmed at exactly the length necessary).
Connect the potentiometers, the LED and the power transistor and attach two pairs of leads for the input and output connections. Make sure that you follow the circuit diagram very care fully for these connections as there are 15 external connections to the circuit in total and if you make a mistake it may be very difficult to find it afterwards. It is a good idea to use cables of different colours in order to make trouble shooting easier.


The external connections are:
- 1 & 2 AC input, the secondary of the transformer.
- 3 (+) & 4 (-) DC output.
- 5, 10 & 12 to P1.
- 6, 11 & 13 to P2.
- 7 (E), 8 (B), 9 (E) to the power transistor Q4.
- The LED should also be placed on the front panel of the case where it is always visible but the pins where it is connected at are not numbered.

When all the external connections have been finished make a very careful inspection of the board and clean it to remove soldering flux residues. Make sure that there are no bridges that may short circuit adjacent tracks and if everything seems to be all right connect the input of the circuit with the secondary of a suitable mains transformer. Connect a voltmeter across the output of the circuit and the primary of the transformer to the mains.
DO NOT TOUCH ANY PART OF THE CIRCUIT WHILE IT IS UNDER POWER.

The voltmeter should measure a voltage between 0 and 30 VDC depending on the setting of P1, and should follow any changes of this setting to indicate that the variable voltage control is working properly. Turning P2 counter-clockwise should turn the LED on, indicating that the current limiter is in operation.
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 Adjustments 

If you want the output of your supply to be adjustable between 0 and 30 V you should adjust RV1 to make sure that when P1 is at its minimum setting the output of the supply is exactly 0 V. As it is not possible to measure very small values with a conventional panel meter it is better to use a digital meter for this adjustment, and to set it at a very low scale to increase its sensitivity.

Warning 

While using electrical parts, handle power supply and equipment with great care, following safety standards as described by international specs and regulations. 

CAUTION
This circuit works off the mains and there are 220 VAC present in some of its parts.
Voltages above 50 V are DANGEROUS and could even be LETHAL.
In order to avoid accidents that could be fatal to you or members of your family please observe the following rules:
- DO NOT work if you are tired or in a hurry, double check every thing before connecting your circuit to the mains and be ready
- to disconnect it if something looks wrong.
- DO NOT touch any part of the circuit when it is under power.
- DO NOT leave mains leads exposed. All mains leads should be well insulated.
- DO NOT change the fuses with others of higher rating or replace them with wire or aluminium foil.
- DO NOT work with wet hands.
- If you are wearing a chain, necklace or anything that may be hanging and touch an exposed part of the circuit BE CAREFUL.
- ALWAYS use a proper mains lead with the correct plug and earth your circuit properly.
- If the case of your project is made of metal make sure that it is properly earthen.
- If it is possible use a mains transformer with a 1:1 ratio to isolate your circuit from the mains.
- When you are testing a circuit that works off the mains wear shoes with rubber soles, stand on dry non conductive floor
- and keep one hand in your pocket or behind your back.

- If you take all the above precautions you are reducing the
- risks you are taking to a minimum and this way you are protecting
- yourself and those around you.
- A carefully built and well insulated device does not constitute any danger for its user.
- BEWARE: ELECTRICITY CAN KILL IF YOU ARE NOT CAREFUL.
 

If it does not work 

Check your work for possible dry joints, bridges across adjacent tracks or soldering flux residues that usually cause problems. 
Check again all the external connections to and from the circuit to see if there is a mistake there.
- See that there are no components missing or inserted in the wrong places. 
- Make sure that all the polarised components have been soldered the right way round. - Make sure the supply has the correct voltage and is connected the right way round to your circuit. 
- Check your project for faulty or damaged components.

Для сборки из китайского набора:
Нужна обязательная доработка, иначе в режиме стабилизации тока очень сильные пульсации, перерезаем дорожку и кидаем перемычку как на фото
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В общем может кому и пригодится, если нет многооборотников или надоедает их крутить, а точную настройку очень хочется [image: image11.png]


 Кроме двух 10 кОм переменных резисторов нужны два спаренных на 1 кОм. Схема линейна, так что проблем не должно быть, кроме как их обрыва 

http://radiokot.ru/forum/viewtopic.php?f=11&t=97550&start=1660 
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Simple 0-50V 2A Bench Power Supply Circuit Diagram
I use the lm10 IC because it has a reference voltage and that’s useful for dc power supply. With two ICs can take different output voltage and amperage. This circuit is protected from short circuit.P2 is for controlling the current at the range of 0-2A. Stabilize the output voltage with R4 on negative pin on op-amp and with R2 & P1 on positive pin. 

0-50V 2A Bench Power Supply Circuit Diagram
"http://1.bp.blogspot.com/-97UPQHRpc64/UgJeIoDctiI/AAAAAAAABDo/HaHKCZEdYJU/s1600/Simple+0-50V+2A+Bench+Power+Supply+Circuit+Diagram.jpg"
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 Op-amp output controls T1 that not let ripple of voltage.T1 increase or decrease ampere of R6 and control the voltage of T5 & T4. Pin 1 is the reference voltage and reference voltage is losing some voltage on R1 that has 100uA . This current passes through P1 too.
Vlose p1=100uA*Rp1


This lose voltage regulate output voltage rate of output current is compare between reference voltage of P3 and lose voltage on R11.T3 is protecting short circuit with R11. For reduce out put voltage to 0v should parallel one resistor 470 ohm in out put. Minimum voltage is 0.4v. The maximum output voltage is fixed with R1b and should not become over of 50v. Therefore your transformer should give 36V, 3A with 4700uF capacitor. T6, T5, T7 need heatsilk.

	R1a = 2,2 K
R1b = read the text
R2 = 10 K
R3, R7 = 3.3 k
R4 = 390 Ohm
R5 = 47 K
R6 = 3.3 K 1Watt
R8 = 180 Ohm
R9, R10 = 0.47 Ohm 3Watt
R11 = 0.075 Ohm 2Watt
R12 = 470 Ohm
P1 = 500K liner potentiometer
	P2 = 4.7 K potentiometer
P3 = 10 K potentiometer
C1 = 1nF
C2 = 10nF
C3 = 22nF
C4 = 47mF 63v electrolytic
C5 = 4700mF 80v electrolytic
T1, T2 = BC161
T3, T4 = BD141
T5 = BD241
T6, T7 = 2V3055
D1, D2 = 1N4148
D3, D4 = 1N4001
IC1, IC2 = LM10C
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Component : Adjustable Lab Power Supply Take Two Dual Polarity Variable Kit Using Lm317 And Lm7805 Lm337 Design Dc Project Report Schematic dual variable power supply

Home>Component>dual variable power supply>Adjustable Lab Power Supply Take Two Dual Polarity Variable Kit Using Lm317 And Lm7805 Lm337 Design Dc Project Report Schematic
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http://datagor.ru/practice/power/1997-laboratornyy-blok-pitaniya-0-3v-0002-3a.html
Bench Lab Power Supply 0-50V 0-5A
http://www.gadgetronicx.com/bench-lab-power-supply-circuit/
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Every laboratory needs a few critical devices, the most important of which is a power supply for powering the projects. But as demand grows and the projects get bigger a professional and adjustable power supply becomes a necessity. Here is an adjustable 50V/5A power supply with a variable output from 0V to 50V and adjustable current limiting from 0A to 5A. Most simple power supplies cant get the output to come down to exactly 0V or 0A. But in this circuit, the differential amplifiers have a negative power supply rail at (-3V), which can pull the output down to exactly zero. 
CIRCUIT DIAGRAM OF BENCH POWER SUPPLY:

(Проверь точку подключения минусового контакта выходной клеммы)
 
WORKING:
The power supply relies upon two differential amplifiers made from T1 to T6. The first one being responsible for controlling the output current limiting. The second differential amplifier controls the output voltage. They both are driven by the reference voltage created by D5 and D6. The use of zener and a normal diode is to compensate for thermal drift of the reference voltage generator. This is because they both have opposing thermal coefficients.

VOLTAGE CONTROL CIRCUITRY:
The voltage control circuitry is created from T4,T5 and T6. This works by measuring the differential voltage on two base terminals of T4 and T5. One terminal is supplied with the reference voltage, and the other with some of the output voltage. The reference voltage created by D5 and D6 is around 15.4V. Hence the differential amplifier must amplify the voltage difference by 3.4 times to match the 50V output. This is done by the voltage divider (R23,P3) on the inverting terminal of the differential amplifier, setting the gain of the diff amp to 3.4 times.

When tweaking the power supply, you must set P2 to its upper most level. Then fine tune the maximum output voltage to 50V by P3. Since the current sensing resistor (R24) is in a low side configuration, the differential amplifier must correct for the voltage drop it makes when the power supply is loaded.  This is why the reference voltage generator is connected to the (-) terminal of the power supply and not ground terminal. By connecting the reference voltage generator in such way, it allows it to drift up or down by the same amount of voltage the current sensing resistor creates as a voltage drop. Therefore it keeps the output steady through the load.

CURRENT LIMITING CIRCUITRY:
The current limiting circuitry is comprised from T1,T2 and T3. This works by measuring the voltage drop created by the current sensing resistor and comparing it to a given reference voltage created by R11 and P1. I actually suggest replacing R11 with a 220k trimmer and fine tuning the maximum current limit to match your requirements.

As it is, the protection is set to enable at 5.3A. With an adjustable value for R11, you can set the protection at any level up to maybe 6-7A without compensating the circuit for increase in power. When the protection is ON, T3 drops the voltage at its collector, thus creating an appropriate potential difference through the diode D7. At this point it starts stealing some of the biasing voltage of T4. By dropping the base voltage of T4, the output voltage drops sufficiently to keep the current through the load constant.

Гуглоперевод:

Каждой лаборатории требуется несколько критических устройств, наиболее важным из которых является источник питания для проектов. Но по мере роста спроса и увеличения объемов проектов становится необходимым использование профессионального и регулируемого источника питания. Здесь имеется регулируемый источник питания 50 В / 5 А с переменным выходом от 0 В до 50 В и регулируемым ограничением тока от 0 А до 5 А. Большинство простых источников питания не могут получить выход до точности 0 В или 0 А. Но в этой схеме дифференциальные усилители имеют отрицательную шину питания на (-3 В), которая может вывести выход до нулевого значения.

ЦЕПНАЯ СХЕМА ПОВОРОТНОГО ПИТАНИЯ:

настольная-источник питание замыкание Диаграмма-проект

ЗА РАБОТОЙ:

Блок питания основан на двух дифференциальных усилителях, выполненных от T1 до T6. Первый из них отвечает за ограничение ограничения выходного тока. Второй дифференциальный усилитель управляет выходным напряжением. Оба они управляются опорным напряжением, созданным D5 и D6. Использование стабилитронов и нормального диод для компенсации температурного дрейфа генератора опорного напряжения. Это связано с тем, что они оба имеют противоположные тепловые коэффициенты.

КОНТРОЛЬ УПРАВЛЕНИЯ НАПРЯЖЕНИЕМ:

Схема управления напряжением создается из T4, T5 и T6. Это работает путем измерения дифференциального напряжения на двух базовых клеммах T4 и T5. Один терминал снабжен опорным напряжением, а другой с некоторым выходным напряжением. Опорное напряжение, созданное D5 и D6 составляет около 15.4V. Следовательно, дифференциальный усилитель должен усилить разность напряжений на 3,4 раза в соответствии с выходом 50 В. Это осуществляется делителем напряжения (R23, P3) на инвертирующей клемме дифференциального усилителя, устанавливая коэффициент усиления диффузора в 3,4 раза.

При настройке источника питания вы должны установить P2 на самый верхний уровень. Затем настройте максимальное выходное напряжение на 50 В на P3. Поскольку текущий чувствительный резистор (R24) находится в конфигурации с низкой стороны, дифференциальный усилитель должен исправить падение напряжения, которое он производит при загрузке источника питания. Поэтому генератор опорного напряжения подключен к (-) клемме источника питания и не клемма заземления. При подключении генератора опорного напряжения таким образом, что позволяет ему дрейфовать вверх или вниз на ту же величину напряжения тока чувствительный резистор создает как падение напряжения. Поэтому он сохраняет выходной сигнал в пределах нагрузки.

ТЕКУЩАЯ ОГРАНИЧИТЕЛЬНАЯ ЦЕПЬ:

Схема ограничения тока состоит из T1, T2 и T3. Это работает путем измерения падения напряжения, создаваемого токовым измерительным резистором, и сравнения его с заданным опорным напряжением, созданным R11 и P1. Я на самом деле предлагаю заменить R11 на триммер 220k и точную настройку максимального предела тока в соответствии с вашими требованиями.

Как бы то ни было, защита установлена ​​на 5.3A. С регулируемым значением для R11 вы можете установить защиту на любом уровне до 6-7A без компенсации схемы для увеличения мощности. Когда защита включена, T3 снижает напряжение на коллекторе, создавая соответствующую разность потенциалов через диод D7. В этот момент он начинает красть некоторое смещающее напряжение T4. Отбрасывая базовое напряжение T4, выходное напряжение падает достаточно, чтобы поддерживать постоянный ток через нагрузку.
_________________________________________________________________________________________

Привет всем. Собираю я сейчас этот блок питание два канала 3,5А 30 Вольт, и уже неделю его испытываю на прочность, поэтому хочу сделать пару замечаний по схеме и тому что не сказано.
Во первых я так и не понял почему операционные усилители живы, по скольку два из них питается отдельно через умножитель, к вашему сведению 45 вольт на 4 и 7 ноге( я поставил TL081, TL071 жалко стало ставить) присутствует,(во многих операционниках применяются транзисторы на 60 вольт поэтому не горят) на третей микросхеме 33 вольта аль 32... что нормально.

ИМХО.. 3 ампера 30 вольт при продолжительной работе, вот мои требования! Поэтому как показали испытания
По элементам, как показала практика... и я поставил. 
Транзисторы Q4 типа кт819(10А),805(5А) в пластике и им подобные горят..
Советую 2т803 в металле - бессмертный, сам поставил Кт847А - были просто места на радиаторе под них)))
Радиатор, я использую кирпич (2000 см2) + ветромух + Климотконтроль:) нагреть свыше 36 нужно постараться, а так по расчетам 300 см2 на каждый, с условие отверстий в корпусе должно хватить))
Q2 я поставил Кт815 + радиатор черного цвета S= 25 см2, зачет!
Мелоч BC556 BC547..
Диоды силовые в топку! Шоттки на 10А 100В тоже греются знатно (я нагрел до 70 по цельсию), поэтому мост на 50А + крепеж на металлический корпус + КПТ-8 .
Защитный диод D11 советую(индуктивная нагрузка имеет место) на 6А 500В и более, быстрый типа FR607 (6А 700 Вольт) или MUR4100 (4А 700Вольт, более быстрый).

Конденсатор... как сказать по мягче.... при том что есть на схеме при токе 3 А и 30 Вольт(просела до 23), пульсации 100Гц амплитудой 2 ВОЛЬТА!!!! Нив какие ворота.. 
Поэтому 10000 микрофарад это минимум, у меня 13300 получилось и все стало на свои места.
Дабы не было проблем, весьма советую поставить по сети плавное включение, реле + конденсатор+ резистор было влом ставить, припаял я термистор на 8 Ом 15 Ампер максимального тока, падение напряжения на нем всего 1 вольт при разогреве(40 градусов).
Резистор R7 номинало 0,5 ... 0,47 Ома 7Ватт мощности не менее + паять на пол сантиметра расстояние от платы, 6 Ватт тепла зараза выделяет у меня, если я захочу:)) 

Ну что еще сказать, провода 0,75мм2, транс 300 Ватт 2 по 24 вольта 5 Ампер, завтра на 2 по 25 вольт попробую поставить и посмотреть что получится.
 

Индикатор V/A есть такая штука DAZHENG 1502DD - она рассматривалась в форумах Датагора - как хороший конструктор, в том числе есть и два индикатора... [image: image13.png]


и много чего еще... А на распродажах ее полно, изначально она не очень удачная...

Микросхема ICL7107CPLZ (Intersil, USA. Отечественный аналог КР572ПВ2А) — интегрирующий АЦП с выходом на светодиодные семисегментные индикаторы, 3.5 десятичных разряда. Содержит семисегментные декодеры, драйвер дисплея, сравнивающий элемент и счетчик.

Это чип применим для построения цифровых измерительных приборов, термометров, вольтметров, амперметров и т.п. - смотри даташит.
Обвязка минимальная, результаты отличные. Достаточно сказать, что большинство цифровых мультиметров построены на базе чипов ICL710х. А яркая LED-индикация обеспечит Вам неповторимый внешний вид. Идея и схема не нова, но я хочу предложить оригинальную конструкцию. Схема практически взята из даташита ICL7107CPL (см. файлы внизу).






С исправлениями от 30/10/2011
В оригинале статьи, на схеме, были ещё два предела измерения — 2А и 10А




Но при попытке установить шунт на 2А (5W/1R) значение тока на индикаторе, к сожалению, не соответствовали действительностиу. А мне одного предела 5А достаточно. Если у кого получится, напишите что делали для настройки или какое сопротивление ставили. 
Перемычка на свечение запятой ставится в HL6 (в вольтметре на HL3). 
конверторы отрицательного напряжения питания 

Два варианта конверторов для получения отрицательного напряжения питания схемы. 
Оба варианта на широко распространенных чипах, без применения редких и дорогих специализированных чипов типа MAX1044 или ICL7660.

Вариант 1 на NE555

Популярный универсальный таймер NE555 или просто 555 с успехом применяется в схемах преобразователей питания.
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