COER 116  PC Power Supply Lab\Project
  201301
Name: _____________________________
No writeup is required for this activity. Fill in the voltage table, answer the questions, and hand in as directed.

Objective:  Measure voltages from an ATX power supply, examine PC components.  

Procedure:   Check voltages, as directed. This activity may be done in pairs, as a normal lab, but each student is to make VOLTAGE measurements him- or herself.  Run through the procedure as many times as necessary to accomplish this.  

Part 1:   PC Voltages. As directed by the instructor, acquire a lab PC with an ATX-style power supply.  No monitor or keyboard is necessary for this project.  Open the case. Apply power to the machine. Use a digital multimeter to record the voltages, as shown on the table.

Note:  All voltages are measured “with respect to ground.”  This means you are to connect the black meter lead to ground, which we define as being at  zero volts.  One way to connect is to use a clip lead, and clip the ground lead to the PC’s metal chassis.  You can also press the black meter probe alongside any black wire on the power connector. Voltage measurements are then made with the red meter lead.

Also: There are no voltages around the motherboard itself that are dangerous to humans. However, there is a 5V Standby circuit live on the motherboard whenever the PC is plugged in, to provide the ‘power on’ signal. You can damage the computer by shorting this 5V, or by shorting points together with the meter probe while you check voltages.  Be careful not to accidentally connect two points with the tip of the probe. 

Step 1: ATX power supply voltages:    + 3.3 VDC, + 5 VDC,  - 5 VDC,  +12 VDC,  and –12 VDC.

With the meter properly connected to ground, use the red probe to check voltages on the connector where the power supply connects to the motherboard (P1). You may need to move cables around to gain access.   Check and record voltages below.  Note:  The ATX P1 connector originally had 20 pins.  Later versions have 24 pins, adding one each for +5V, +12V, 3.3V and ground.  This adds more current capacity to the system, for newer CPU’s and PCIExpress devices.  Note which type of P1 connector your board has: ______________
	Pin  # ‘s


	Wire Color
	‘Nominal’ Voltage
	Acceptable 

Range
	Measured 

Voltage

	1, 2, 11


	Orange
	+3.3 volts
	3.135 to 3.465 v
	

	4, 6, 19, 20


	Red
	+5 volts
	+4.75 v to +5.25 v
	

	10


	Yellow
	+ 12 volts
	+ 11.4  to  +12.6 v
	

	12


	Blue
	-  12 volts
	- 11.4   to  - 12.6 v
	

	3, 5, 7, 13, 15, 16, 17
	Black
	Ground
	
	

	18


	White
	- 5 volts
	-4.75 V to -5.25 V
	


Step 2:  Locate an unused hard drive (molex) power connector, and check voltages on its leads. Record  the color of the leads and what voltage they carry:


Red: __________ volts

Yellow: __________  volts


Step 3:  Standby 5V power.  Shut down the PC, but leave it plugged in, and the switch on the power supply turned on.  Locate the purple wire on the P1 power connector, and measure any voltage on it.  What is the voltage?  Why is there voltage on this wire, when the PC is OFF?  

Step 4:  Standby 5V power.  With the PC plugged in and the switch on the back of the PC ON (but the PC itself OFF), look around on the motherboard for a lighted LED (Light Emitting Diode).  This is a reminder that the machine is plugged in and the Standby Power (5 volts) is on.  Locate this LED, and watch it as you unplug the PC. What happens to the LED?  Why is it a good idea to notice this LED before working inside? Also, note that the LED goes out when you unplug the PC, but not instantly. There are a couple of seconds’ delay.  This is an indication of the ‘residual power’  the book talks about – capacitors hold the 5 volt supply for the couple of seconds you see the LED remain on.  Both the Standby power and this ‘residual’ power are gone almost immediately when you unplug the PC..
Step 5:  With the PC unplugged, locate the CMOS battery, and check the voltage on it:  Touch the red meter lead to the upper surface of the battery.  This battery is nominally (meaning ‘named’)  3 volts.  

Record the reading:  ______________________

If it’s below 2.5 volts, it should normally be replaced.
Step 6:  Locate and identify any additional power supply connectors (ATX12V 4-pin, 6-pin Aux connector, etc.).  See pages 112, 130 or 131, or this website for info:    
http://www.playtool.com/pages/psuconnectors/connectors.html 
Part 2:  Power Supply Remove\Install.  In this section, you will partially remove the power supply, to become acquainted with the steps necessary to remove and replace one completely.  Caution:  Capacitors in the power supply can store enough charge to deliver a shock even with power off – avoid “poking around” in the supply itself.  
Step 1:  Unplug the power cord from the PC. Remove the 4 screws which attach the power supply to the PC case. These are on the four corners of the supply.  

Step 2:  Slide the power supply forward as far as you can, as if you were actually removing it from the PC. Note that to remove it, you would also need to unplug all the power leads to the motherboard and system drives. DO NOT remove these connections at this time.

Part 3: Fan Remove\Replace.  If the power supply fan fails, but the power supply itself is still functioning, it is sometimes more economical to replace just the fan, rather than the entire power supply. In this section, you will detach the fan from the power supply as if you were replacing it.
Step 1:  With the PC still unplugged, remove the four screws that attach the power supply top cover. These are on the four top corners of the supply. Slide the top cover free by pulling it up. You may need to slit any labels attached to the supply.  

Step 2: Remove the 4 screws which hold the fan in place. These are in the four corners of the fan. Note which way the fan is facing – write down a description, if necessary.  Remove the fan from the power supply.  At this point, if you were actually replacing the fan, you would most likely cut the black and red power wires, then splice in the wires from the new fan. DO NOT cut or remove wires at this time. 

Step 3:  Show the instructor the “removed” fan before proceeding.   Reinstall the fan, taking care to put it back as it was so it blows air the proper direction.  Replace the fan screws. Replace the power supply top cover. Replace the power supply into its normal position, and reinstall its screws.  

