
1. A power supply converts 110V or 220V AC current into 
the DC voltages that a computer needs to operate.
These are +3.3VDC, +5VDC, 5VDC, +12VDC, and 
12VDC.

devices receiving the power. Typically a 
+/ 5% voltage differential is allowed through the 
specification for 12VDC, 5VDC, and 3.3VDC 
connections.

some level of abnormally high current to 
prevent fuses in the power supply from blowing 
unnecessarily.

building drops below the normal 
operating level, it should not cause damage to the power 
supply itself it will, however, likely cause your 
computer to turn off.



1. Locate on Table any devices that 
your system is going to contain and 
record the power usage.
2. Add up all of the wattages and divide
your total by 80% (0.8) to give
your system some extra room to grow 
and to accommodate any items
you may have missed.
3. If you did not get a number that 
matches an available power supply
rating, then choose a power supply with 
the next highest power rating.



was used with older generations of motherboards.





The newer ATX main power connection, found on Pentium II computers and 
later,

Power supplies for ATX motherboards do not use a 
physical switch like your light switch, which allows a 
circuit to be open or closed; but rather your computer s 
power button is connected to the motherboard, and 
when you press the button, the motherboard 
determines what action will be taken. 
allows the motherboard to control the power supply 
though a soft power switch.
In this design, the power supply runs in standby mode 
when plugged in with the system off. 
The power supply allows the motherboard to control 
the power state through the PS_ON# feature. allowing 
the computer to be turned off via software.



PS ON, Power SW, SW Power,



SATA was introduced to 
upgrade the ATA interface 
(also called IDE) to a more 
advanced design. 
SATA includes both a data 
cable and a power cable. 
The power cable replaces the 
old 4 pin peripheral cable and 
adds support for 3.3 volts

a single 20-pin connector.
This connector is much easier to work with than the dual connectors 
of the AT power supply.

The 24 pin main power 
connector was added in 
ATX12V 2.0 to provide extra 
power needed by PCI 
Express slots.
The older 20 pin main 
power cable only has one 
12 volt line.
The new 24 pin connector 
added one line apiece for 
ground 3.3 5 and 12 volts

If you have an ATX 
power supply with a 24 
pin main cable, it's 
okay to plug it into a 
motherboard with a 20 
pin connector. 



Motherboards can come with either a 20 pin main 
power connector or a 24 pin main power connector. 
Many power supplies come with a 20+4 cable which is 
compatible with both 20 and 24 pin motherboards.
A 20+4 power cable has two pieces: a 20 pin piece, 
and a 4 pin piece. 

You can plug a 20 pin ATX power cable into a motherboard with a 
24 pin ATX connector. until you add a PCI Express card
A 20 pin power cable only fits into one end of a 24 pin motherboard 
connector so you can't insert it incorrectly.
But if the motherboard draws enough current, then you can overheat 
the 20 pins you're using on the 24 pin (burned)

The motherboard controls the power supply through
pin #14 of the 20 pin connector
or #16 of the 24 pin connector on the motherboard.
This pin carries 5V when the power supply is in standby.
It can be grounded to turn the power supply on without having to turn on 
the rest of the components.
This is useful for testing or to use the computer ATX power supply for 
other purposes.



Before this power cable was introduced 
there was just one 12 volt line provided to 
the motherboard.
This cable added two more 12 volt lines 
so more of the load could be shifted to 12 
volts. 
The power coming from this connector is 
usually used to power the CPU but some 
motherboards use it for other things as 
well.
The presense of this connector on a 
motherboard means it's an ATX12V 
motherboard

It converts a 4 pin peripheral cable into a 4 
pin 12 V cable.

This cable was originally created for workstations to provide 12 volts to 
power multiple CPUs
But as time has passed many CPUs require more 12 volt power and the 
8 pin 12 volt cable is often used instead of a 4 pin 12 volt cable.
Depending on the power supply, the connector may contain one 12 volt 

rail in all 8 pins or two 12 volt rails taking up 4 pins apiece
You can also plug an 8 pin 12 volt cable into a 4 pin 12 volt motherboard 
connector

This cable is used to provide extra 12 volt power to 
PCI Express expansion cards.
PCI Express motherboard slots can provide a 

maximum of 75 watts.
Many video cards draw significantly more than 75 

watts so the 6 pin PCI Express power cable was 
created.



The PCI Express 2.0 specification released in January 2007 added
an 8 pin PCI Express power cable.
It's just an 8 pin version of the 6 Pin PCI Express power cable. 
Both are primarily used to provide supplemental power to video 
cards. 
The older 6 pin version officially provides a maximum of 75 watts 
(although unofficially it can usually provide much more) whereas the 
new 8 pin version provides a maximum of 150 watts.
It's okay to plug a 6 pin PCI Express power cable into an 8 pin PCI 
Express connector. It's designed to work that way but will be limited 
to the lower wattage provided by the 6 pin version of the cable.

8 pin PCI Express power 
cable

8 pin EPS +12 volt power 
cable
"EPS12V" cable. 

connectors are polarized differently 



laptops typically do not have the internal 
space to support such a large power 
supply. 
Most laptop AC adapters are external 
and have the job of converting the 
building power to a voltage that is 
required by the laptop. 
Laptops typically require between 12V 
and 20VDC. 
The laptop then has internal 
components that divide this incoming 
voltage into segments that are 
appropriated for the internal devices, 
such as 12V, 5V, and 3.3V. This allows 
for part of the power management 
components to exist outside of the 
laptop.


