	The power supply ratings game. 

Unfortunately, power supply ratings have become the subject of a lot of B.S.  Some supplies rated at 400 watts are really no more capable than others accurately rated at 250 watts.  You have to read the label on the supply, or check out the power supply ratings at AMD.  AMD goes to a lot of trouble to qualify power supplies.  Let's cut through the B.S. and take a look at the label on a good supply.  The label below is found on the Deer/Allied AL-A350ATX.  This supply is rated by AMD to run all the current Athlon TBird's, through the XP1900+, yet it's not terribly expensive. 
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	This label is stating that this power supply can supply 24 amps of +3.3 Volts, which would be 79.2 watts of +3.3 volts (watts = volts x amps), or 35 amps, or 175 watts, of + 5 volts, but not all at the same time (see the combined power limit).  Most computers will tend to draw more current on one than the other.  Most power supplies share circuitry between the +3.3 and +5 volt sections, or have cooling limitations, and cannot run the full current capability of both simultaneously.  What matters is the "combined power" rating of the +3.3 and +5, that's what pretty much runs the processor and the motherboard logic.  You will see in the AMD ratings that the capability of a power supply to run more power hungry processors tracks pretty well with this number.  The +12 volt power has more to do with running interfaces, drive motors and fans. 

To honestly rate this supply, add up all the combined power ratings, because that is what this supply is capable of delivering simultaneously.  We can see that on this 350 watt supply, the combined power ratings add up to 356 watts.  
Now let's look at a supply that does not show up in the AMD ratings.  This supply is called a 400 watt supply.  You will find many supplies like this in the cheaper "400 watt" cases on the market.
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	There are two obvious problems here:  
First, the combined power rating row is totally missing on this label.  No common computer supply can drive all of it's outputs to full current simultaneously.  If they don't tell you the combined power rating, they are hiding something.
Second, look at the +3.3 volt and +5 volt current ratings on the Deer/Allied 350 watt supply specs above, and the same numbers on this supply.  The 350 watt Deer/Allied will do 24 amps of +3.3, this "400 watt" supply will only do 15 amps.  The 350 watt Deer/Allied will do 35 amps of +5, this "400 watt" supply will only do 30 amps.  These numbers actually fall short of a 300 watt Deer/Allied supply (20 and 30 amps respectively), yet it's rated at 400 watts.  Yeah, right. 
So how do they justify a rating of 400 watts?  Well, if you do the math, volts x amps on all the supplied voltages, you get 399.7 watts.  Of course, if you ever tried to draw 400 watts out of this supply, it's likely to fail pretty quickly.  This supply is realistically a 250 watt supply with a little extra capability for driving a lot of fans and drives.  The only good news is that it is priced accordingly, so if you need a 250 watt power supply, and want to run a few spare drives, this supply would be appropriate.
There are a lot of power supply characteristics that I haven't covered, such as noise, ripple, overcurrent and overvoltage protection and reliability, but a quick look at the label, or the AMD recommendations, will tell you if the designers were out to make a good supply, or just big numbers.  

Troubleshooting hints:   

Most power supplies that are returned are not defective.  Typically the power supply is among the most reliable parts in the computer.  In order to reduce lost time and money in miss-diagnosing your problem and returning the wrong part, please see these hints before blaming the power supply.  Quite frankly, most unique machines I build from scratch don't entirely work right without some troubleshooting, and many of them won't even start on the first try.  That is to be expected, there are many things that can go wrong.  If you are building your own machine, you need to be ready to deal with the troubleshooting.  If someone tells you that all you need to do is put the parts in there and turn it on, they haven't built many machines.  

The first thing to remember is that on any modern ATX system, the motherboard controls the power supply.  The power switch on the front of the case is a momentary button that just tells the motherboard to power up the supply, as long as it's ok with the motherboard.  If the motherboard is not sufficiently connected up and happy, you can plug the power supply into the wall, throw switches and push buttons all you want, the supply should do absolutely nothing.  If the supply doesn't get the start signal, or senses a short on one of it's outputs, it should not start.  We get about one Email a week from someone who has taken a supply all by itself, no motherboard attached, plugged it in, turned it on, and wants to return it because the fan doesn't start.  First, the fan shouldn't.  Second, powering on a supply with no load attached is not good for the supply.  If it did come on, it may damage itself.  It's a little like having your car sitting in park and standing on the gas pedal.  Not a good idea, many are designed to operate into a load in order to regulate correctly. 

Now, if the system is fully assembled, you turn it on for the first time and nothing happens,  it's probably not the supply.  Here are the things I have found to be the most likely problems, more or less in order: 

1. There is no keyboard plugged in.  Some newer systems will not power up without a keyboard plugged in. 

2. No memory plugged in, or in the wrong DIMM slot.  Make sure there is memory in the lowest numbered slot. 

3. It's a motherboard made by PCChips (they are sold under many names, so don't count on the name on the board), and the hardware options are not set correctly.  PCChips ships many motherboards with the "Clear CMOS" option set to "Clear" instead of "Operate".  This will cause the machine to play dead. 

4. The motherboard is optioned to allow power buttons on the keyboard to control power on, but there is no power button on the keyboard.  Check the keyboard power on option, it's usually near the keyboard connector and the power connector on the motherboard.  If it's set for keyboard control, disable it, at least temporarily. 

5. Corrupted BIOS configuration.  I've seen cases where the configuration information stored in CMOS memory for the BIOS was so corrupt that the motherboard couldn't boot.  It's a good idea to unplug the power supply from the motherboard, and then perform the "Clear CMOS" or "Clear BIOS" operation defined in the manual.  If the procedure isn't in the manual, see if you can just unplug the power supply from the motherboard and then remove the battery from the motherboard for a few minutes.  The battery usually is a disc about the size of a quarter and is in a socket.  

6. CPU cooler not plugged in.  Some motherboards are smart enough to know that if there isn't a cooler on the CPU, the CPU, and then the motherboard will go up in smoke within seconds of power on.  If these motherboards don't detect a cooler plugged into the CPU cooler power connector, they may not come up. 

7. Power supply not plugged into the motherboard (yes, I've done that). 

8. Bad drive, or a drive compatibility problem.  I've had defective drives attempt to draw too much current on startup.  A good supply will sense the current draw and not start.  For a no-start problem, always strip the machine to bare minimum, and start from there.  That means disconnecting drive ribbon cables at the motherboard, and drive power connectors at the drives.  Start it with just the keyboard, monitor, CPU and cooler, and memory.  No accessory cards.  The motherboard will fire up with no drives attached.  Believe it or not, I have had cases where having the wrong combination of hard drive and CDRom connected to the same IDE ribbon cable caused a no start condition.  If the machine starts with the drives disconnected, double check your master/slave settings on the drives.  If you don't find anything obvious, try starting with just one drive, set to master, then the other, set to master.  If they both work alone but not together (I've seen this), move one to the other IDE.   You probably have a bad mix of DMA33 and DMA66 or DMA100 drives on the same cable.  

9. Bad motherboard isn't signaling the power supply to start.  Also, if you have metal standoffs under the motherboard where they don't belong, touching the wrong place, it can cause this, as well as destroying the motherboard or the CPU. 

10. Power button on the case is bad.  This button is just a momentary contact.  You can disconnect the power button from the motherboard and just momentarily short the two power button pins on the motherboard together and start the machine to verify you don't have a switch problem.  The machine should be able to shut down normally from the Windows start button with no power button connected.   

11. Could be the supply is actually bad.  At this point I'd get out a screwdriver and swap in another supply.  If you don't have a spare, consider swapping with another computer, because I still wouldn't assume the supply is bad. 

12. Bad memory.  Swap it with a spare stick. 

13. Bad CPU.  Very rare, but hard to diagnose.  The last thing I'd do is swap in another CPU in case you have some other problem in the machine that is toasting CPU's.   

14. At this point I take the motherboard out of the case, and set it on the bench (a non-conductive bench).  Disconnect all drives, remove all cards, and fire it up with just the supply, the memory, CPU and cooler, and keyboard.  You can usually get it to start with no video card, at least as far as getting some beep codes complaining about the lack of video card.  You can start the card with none of the case wires connected by shorting the power button pins together momentarily with a small screwdriver.  Of course you should be very knowledgeable in computer repair, and working in a static electricity protected environment to be doing this.  If it still doesn't come up, one of the remaining parts is bad, most likely the motherboard or CPU because they are the most complex and easily damaged, and there is almost no way without a bunch of test equipment to tell which one for sure without swapping parts with spares.  You do have a static free shop and spares, right?  If you are doing this kind of work, having a static free environment and spare parts is pretty much expected. 


