http://dion.swamp.dk/carpower.html 

Many projects need a good clean +12V at a couple of amps (like a small PC or a laptop) and although a car has a 12V battery the actual voltage available is everything from 9V to 16V and there is plenty of dirt in the powerline as well, to to run delicate electronics you need to clean up that power source before use.

Bob Blicks solution

It turned out that a clever dude called Bob Blick was here before me and solved the problem back in 2001, so I simply chose to ape him:) This next section contains the power supply information that I have mirrored here: 




The power supply accepts 8 to 16 volts and produces 12 volts. The topology is SEPIC (single-ended primary inductance converter), the advantage being the ability to convert up or down with a minimum of parts and maximum efficiency. [...] the power supply is good for about 8 amps output and can power the system while starting the car. 

SEPIC topology uses two inductors, but if you couple them your efficiency goes up. Don't go calling it a transformer, though :) I used an RM10 core, I don't know the exact material. It is wound in bifilar fashion. I used a bit of sticky label to add a gap between the two halves, and put a spot of epoxy in it to keep it from making noise [...]. RM is a generic classification for this type of ferrite core, and 10 is the size. If you can't find one, you can use a clamshell open core such as sold by RadioShack for reducing interference. It will look completely different but work just as well. Remember to add the sticky-label gap and glue it with epoxy. 

The UC3843 chip is very common and made by many manufacturers using slightly different numbering systems. It comes in an 8 pin DIP package, but I only had 14 pin SOP versions so I used a DIP header and hacked it in. Three type of protection are incorporated in the design. First is a 6 amp Polyswitch fuse, it is self-resetting, and also protects against high temperatures. Next is an 18 volt surge absorber. Finally, the circuit has current limiting using a method I invented that limits based on saturation voltage of the main switching transistor. No current sense resistors are needed. The value of the big electrolytic capacitors is not critical but they must be rated for high frequencies. 

Note: I did check with Bob and he seems to be ok with me copying his work here.

My implementation

I couldn't get the surge suppressor or the polyswitch so I did without them, I'm not going to need a constant +5v and I want the on/off control a bit different so I've left that out as well for now.




 HYPERLINK "http://dion.swamp.dk/carpower-parts.txt" 
Shopping list
 Shopping list with Aarhus Radiolager part numbers 

The coils

The RM10 core and the two 12uH coils weren't available either so I had to buy some cobber wire and some ferrite cores and do the coils myself.

I got a spool of 0.75mm insulated cobberwire, a couple ferrite tourus'es and a clamshell open core and remembered that I hated making transformers back in school... 

I took great care to hit 12 uH with the two coils but that was probably silly of me as I suspect that any value larger than that would have worked just as well. 

For the clamshell I simply wound two windings at the same time and glued the core shut around a small piece of paper along with some locktite to keep it from singing (yes I tried it without the glue:)

Other differences

The guy at the parts store didn't have any high-frequency rated electrolytes so I got a stack of generic 1000uF/35V radial ones, but they turned out to be fine, so I guess I was lucky.

For the NPN transistors I got BC547.

The schottky diode was replaced with an other one of slightly higher rating, but other than that they had all the stuff I needed.

In stead of adding a cooling plate (I didn't have any) I put it in a box with a small cpu fan from a long-time dead PC, that keeps everything chilly enough under real world loads.

Version 1 on protoboard

See the photos here
I've done a little testing to see how efficient it is, using my soldering iron as the load (1.24A@12V or 14.88W) and the first time I powered it up input power was 1.88A@11.7V or 21.996W (68%), I then changed some of the caps and shortened some leads and that caused efficiency to go up quite a bit, 1.4A@11.7V or 16.38W (91%). 

Shorting the output though my multimeter (10A max) shows that it quite happily pumps out 9-10A when fed 25V from my benchsupply (which maxes out at 5A, btw), you can hear the main core "strain" under the load and things start getting hot, but no smoke. 

Important things to note for the next version are: 

· Switch mode power supplies aren't that hard to build, go for it. 

· It is very important to keep component leads and pcb traces short and fat, especially around the diode, transistor and the coils. 

· Forget expensive magnetics and do the various magnetics yourself, it's easy, cheap and just as efficient as the "real" parts. 

· Total cost (excluding prototyping PCB which you probably have and the spool of 0.75mm cobberwire): 172 DKK (26 USD), which is a lot cheaper than the commercial DC/DC converters. 
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The PCB for v2.

Version 2 on PCB

After having completed the PSU on the prototyping board I wanted to see how small I could make it on a real PCB (single sided to keep it simple to make at home and cheap to make commerically) another limitation is that the maximum size of the PCB is 8x10cm (because I'm too cheap to pay for Eagle) 

As it turns out I was able to make all of it fit onto an 5x8cm pcb, which means that you can make a 10x16cm pcb at Olimex for 21 USD, carrying 4 psu pcbs (that they will cut out for you), resulting in a price of 5.25 USD pr. PSU print, which is more than just dirt cheap. 

Here are the Eagle files containing the schematics, PCB and a liberary that I had to make containing the T-MOS, UC3843 and the clamshell core: carpsu.eagle.v2.tar.gz [20k] 

If you want a pdf, png or something else of the pcb because you don't have eagle and are too lazy to download and install it, drop me a line and I'll see what I can do. 

I now have my 4 boards from Olimex and they look great, I screwed up a little and used too small drills for some of the holes and too small pads for the big caps, but the work they did was top-dollar. 

The output voltage is controlled by the R8/R9 voltage divider, the regulator tries to keep 2.5V at pin 2, so change to voltage divider to get the voltage you want, here I've used the E24 values that most (if not all) places carry, with a few exceptions it's possible to hit every voltage within a few mv: 

	VT
	E24

	
	VR
	VE
	R8
	R9

	5
	5
	0
	1k8
	1k8

	5.2
	5.2
	0
	3k6
	3k9

	6
	5.96
	-40
	1k3
	1k8

	7
	7
	0
	1k
	1k8

	8
	8
	0
	1k
	2k2

	9
	9
	0
	1k5
	3k9

	10
	10
	0
	1k
	3k

	11
	11
	0
	1k5
	5k1

	12
	11.97
	-29
	2k4
	9k1

	13
	12.96
	-39
	4k3
	18k

	14
	14.03
	29
	3k9
	18k

	15
	15
	0
	1k5
	7k5

	16
	16.04
	39
	2k4
	13k

	17
	17.01
	10
	6k2
	36k

	18
	18
	0
	1k
	6k2

	19
	19.16
	160
	1k5
	10k

	20
	20
	0
	1k3
	9k1


Columns: VT: Target Voltage, VR: Resulting voltage, VE Error voltage in mv. 

In case you are wondering, no I didn't do all of those values by hand, naturally I wrote a small piece of perl: resistorhit.pl [4.0k] 
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The PCB for v3.

Version 3 on PCB

The next version will be much like the V2, except for a few changes: 

· Added a trimmer (R13) to the R8/R9 voltage divider so it's easy to get the exact voltage wanted and you don't have to change components to get another output voltage. 

· Redone the PCB to fit the smaller low-imp caps that are about 2/3's the size of the original electrolytes I got a hold of (at Elfa, the stock number is 67-183-32 ). 

· Added a 5V regulator to allow the GPS receiver (or headunit) to stay on, even when the computer is off. 

· Added a low power on/off switch to the PSU so it's easy to control from a computer, the car should toggle the PSU on when the ignition is turned on, the computer should turn it off when pulling the off contact high while the car ignition wire is off. The +12v car ignition signal should also be conditioned so it's suitable for a 5v input on a CPU and made available, the standby current is around 30mA, which I hope is low enough. 

	State
	Car [On]
	PC [Off]
	Output

	Running
	1
	X
	On

	Shutting down/off
	0
	0
	No change, NOT OFF

	Turn off (short)
	0
	1
	Off
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The latest version of the eagle files are here: carpsu.eagle.v3.tar.gz [32k]
Voltage range

The values chosen for R8, R13 & R9 have been chosen to allow an output voltage range from 4.8 to 20.42 volt, this should be good enough if you have a steady hand 

The range can be limited to 9.2-14.31 volt by using 1k8, 1k & 7k5 for R8, R13 & R9 respectively, making it easier to hit 12V accurately. 

Shutdown logic

The logic that controls shutdown can be omitted should you want to keep the PSU running all the time, simply leave out R11, R12, R14, C13, D4, Q3 & IC2. 

Constant 5V

If you don't need the constant +5V nor the shutdown logic you can ommit the C1 & IC1 as well. 

Undervoltage run

The two diodes D2 and D3 are used to allow the converter to keep running even when the supply voltage is below 7.5V, which is the controllers shutdown point. 

You might not want to keep the converter running at that low a voltage, because it could drain the battery, so you might want to disable this feature by leaving out D3 and jumping over D2.

Misc datasheets

It's really easy to find datasheets on the parts used via google, but I'm tired of having to find the datasheets each time I need to look up something so I've mirrored them here: 

· The controller: uc3843_1.pdf [132k] 

· The T-MOS: IRFZ44N_1.pdf [60k] 

· The mbr2545.pdf [88k] 

См так же http://www.fullcustom.es/car_mp3car_dc.html 
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La MK 2.7 es una pequeña ampliación de la MK 2.6, se ha añadido un segundo MAX787 para aumentar la potencia de la salida de +5v, ya que para algunos casos era escasa. Al añadir el segundo MAX787 el PCB se puede quedar con un tamaño demasiado largo para determinados montajes, para estos casos el autor diseño la MK 2.7.2 en la cual giró 180º los componentes de la salida de + 3.3v y power good.

 

  Especificaciones MK 2.7 y MK 2.7.2:
 

     Potencia de salida máxima de continuo:    70W ATX
     Potencia de salida máxima de pico:           100W ATX
 

     Voltaje de entrada:    8-17 voltios DC

      Salida +5v:               5A (6.5A de pico)*

      Salida +3.3v:            5A (6.5A de pico)

      Salida +12v:             1.3A

      Salida -12v:              100mA

      Salida -5v:                100mA

      Salida +5vsb:           -

  

  
Esquema MK 2.7

  
PCB MK 2.7

  
Situación de componentes MK 2.7

  
Lista e componentes MK 2.7

  
Conexión del cableado para placa base ATX en MK 2.7

  
PCB MK 2.7.2

http://people.overclockers.ru/Alexx/record11 

Питание компьютера от бортовой сети автомобиля (9в – 16в).


   Здесь представлена методика переделки стандартного компьютерного БП ATX для питания его от +9в до +16в (бортовая сеть автомобиля). Можно использовать любой, даже низкокачественый БП ATX (всёравно, все критичные элементы будут заменены или выброшены) мощностью 250Вт и выше. 

Максимальная нагрузка – 150-200Вт (в зависимости от типа применяемых транзисторов и мощности переделываемого БП). 
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   С1- С3 – на напряжение не меньше 16в. 
Q1 и Q3 – мощные p-mosfet транзисторы. На напряжение не меньше 35в. Максимальный ток – не менее 30А (IRF4905, IRF5210). Обязательно на радиатор через изолирующую прокладку (например, слюду). 
Q2 и Q4 – любые n-p-n (транзисторы (кт315, кт3102). 
R1 и R3 – на 0.125 Вт 
R2 и R4 – не менее 0.5 Вт. 
D1 и D2 – любые, на ток не менее 2А 
Фильтрующий дроссель – 7-10вит. сложенного в двое провода диаметром 0.7мм на кольце диам. от 15мм. 

   Подключение: точка +12 – к бортовой сети автомобиля (9В -16В), через предохранитель 20-25А. 
Из БП предварительно выпаиваются высоковольтные транзисторы и конденсатор и закорачиваются точки A и B (см. на рис. участка схемы БП). 
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   Выводы схемы подключаются к соотв. точкам рисунка участка схемы БП. 
Вывод от D1 подключается на 12й вывод мс. TL494 (питание мс. ШИМ контроллера). 
Вывод от D2 – на вход линейного стабилизатора +5vs (первый вывод мс. 7805) (питание стаб. дежурного режима). 

   Иногда необходима замена силовых диодных сборок в БП на более высоковольтные. Диод по +5 должен выдерживать не менее 35В, а по +12 не менее 75В обратного напряжения. 

   Нередко встречаются БП, у которых по шине 5vs не стоит кренка (7805), тогда D2 можно исключить, но необходимо дополнительно, на радиатор поставить кренку (7805), её вход - на вход +12, выход - на +5vs от БП. 

   Схема не нуждается в настройке. 
Внимание! В доработанном БП на силовом трансформаторе высокое напряжение! 

   Основные правила работы с импульсниками: 
1. Без нагрузки лучше не включать (может погореть). 
2. все провода как можно короче делать. 
3. при первом (пробном) запуске - питать через предохратиль гденить 3-4А, в качестве нагрузки, по 12В можно 2 параллельно резистора по 100 Om по 2Вт или больше на корпус повесить. И для старта БП - замкнуть зелёный на корпус (черный). 

   Вся схема БП ATX: 



(кликните по картинке для увеличения)
 
Схема БП ATX


Фотки одного БП (какойто нонейм) с точками подключения: 



(кликните по картинке для увеличения)
 
Плата БП. рис1

и 



(кликните по картинке для увеличения)
 
Плата БП. рис2


Замечание: cхема не эксплуатировалась в реальных условиях. 

   Обсуждение, пожелания, критика. 

   PS. 
В первом варианте схемы наблюдался небольшой завал фронтов, и как следствие, не самый большой КПД. Здесь предствлена двуполупериодная схема управления силовыми транзисторами. 
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   D1 и D2 - диоды Шоттки.
