Syllabus and Class Schedule
CIOS 110 Operating Systems: Windows®
HandsOn Lab Assignment
CIOS 245 Networking & Communications

Creating a Patch Cable, a Crossover Cable, & Wiring a Network Jack

Lab Learning Objectives:

In this lab you will create a patch cable loop with the other members of the class. Each station will create 1 patch cable and one simulated “Behind the wall” cable. If there are 2 people at the station each member should wire one end of each cable. You will test your cables individually, then connect them together and see if they all work, If they don’t determine the location of the problem and fix it. 

In addition you will create a crossover cable for use in a future lab (your patch cable will also be used in a future lab so place it in your drawer). Label both cables by what they are and who made them.

Materials and Tools Required to complete this lab:

· Three pieces of CAT 5 UTP cable

· Two CAT 5 network jacks

· Four RJ-45 connectors

· One UTP cable crimper and one UTP cable stripper.

· One Punch Down Tool

· One UTP Cable tester

· One ruler

Creating a Straight-through UTP Patch Cable

The patch cable we will make in this lab will be wired per the EIA/TIA 568B specification.

1. Use the cable stripers to score the jacket of the cable at about 1” to 1.5” down.

Note: you will be removing the outer jacket only, not the insulation on the individual wires.

2. Twist the cable at the score mark, and try to snap off the jacket.

3. Untwist all the wires down to the jacket.

4. Moving from left to right, put the wires in order Use the EIA/TIA 568B Standard colors shown at the top of page 2.

5. Use your thumb and index finger to flatten the wires.

6. Hold the wires flat and tightly together with the thumb and index finger of one hand, close to the base of the jacket.

7. Use the wire cutters to snip the wires to about 0.5” above the base of the jacket.

8. Keep your grip on the wires while you slide the RJ-45 connector onto the ends of the wires. Make sure you still have the wires in the correct order. The clip of the connector should be down.

9. Slide the wires all the way in, and make sure the edge of the jacket slides just up under the edge of the connector about 0.25”.

10. Slip the connector into the crimper tool. The clip of the connector should be down.

11. Keep your hands free of the blade as you squeeze the handles of the tool together until they release again.

12. Repeat Steps 1 through 11 for the other end of the wire. Use the same EIA/TIA 568B standard for this opposite end.

13. Now it is time to test the cable you have just created.  Insert one end into the tester, insert the other end of the cable into the Cable ID Unit (a small device about 2” long, it should be in the case with the tester). Now turn the tester to the “TEST” position. If you get a “Pass” indication you may proceed. If you get a “Fail” condition, turn the tester to the “WIRE MAP” position and verify you wired the cable correctly.
The lights should match up if you made a successful, straight-through EIA/TIA cable; that is, light one should match up with light one on the right side. If light one matches up with light two, for example, you have crossed pairs.

14. If your cable fails the test, visually inspect the connector and make sure the color-coding is correct.

15. If the color-coding is correct, try re-crimping the connectors.

16. If the color-coding is incorrect, or re-crimping doesn’t work, you’ll have to cut the wire and start over. You cannot reuse the connector after it has been crimped.

	EIA/TIA 568B Ethernet-data
	White/
orange
	Orange
	White/
green
	Blue
	White/
Blue
	Green
	White/
brown
	Brown

	EIA/TIA 568A
voice & data
	White/
green
	Green
	White/
orange
	Blue
	White/
Blue
	Orange
	White/
brown
	Brown
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	Pair Number
	T/R
	Wiring Color
	Jack Pin Number

	
	
	
	T568B
	T568A

	PR1 (Pair 1)
	T
	White/Blue
	5
	5

	
	R
	Blue
	4
	4

	PR2 (Pair 2)
	T
	White/Orange
	1
	3

	
	R
	Orange
	2
	6

	PR3 (Pair 3)
	T
	White/Green
	3
	1

	
	R
	Green
	6
	2

	PR4 (Pair 4)
	T
	White/Brown
	7
	7

	
	R
	Brown
	8
	8


What is the difference between T568A and T568B wiring?

T568A and T568B are the two wiring standards for an 8-position modular connector, permitted under the TIA/EIA-568-A wiring standards document. The only difference between T568A and T568B (also known as Weco, AT&T 258A) is that the orange and green wire pairs (pairs two and three) are interchanged.

How to decide which wiring pattern to use:

1.
Does the job specification call out a wiring pattern?

2.
Does the customer/end user have a preference for T568A or T568B?

3.
Have patch panels already been purchased for the job? If so, they will probably be either T568A or T568B. The jacks should be wired to the same pattern as the panels.

4.
Are you adding on to an existing wiring plant? If so, your new wiring should match the existing wiring.

If none of the factors above apply, either T568A or T568B may be used. It is important to ensure that the workstation connectors and the patch panels are wired to the same pattern. T568B is commonly used in commercial installations, while T568A is prevalent in residential installations.

Use a Punch Down Tool to Wire a Network Jack

After you have tested your straight-through patch cable and verified that it is wired correctly, you will create an internal network cable.  Use the pictures and steps indicated below to guide you in wiring your network jack. 
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	1. Strip 2" of cable jacket and position first pair according to color code. The center channel lets you preserve wire twisting to less than .5" from the termination point.
	2. Set 110-tool to low impact setting and turn cutting edge outward to terminate first pair. The patented ‘cutting ledge’ trims the wire as you terminate, saving you a step.
	3. As with the first pair, position and terminate each subsequent pair one at a time until termination is complete.
	4. Snap on strain relief caps. The connector is now ready to be snapped into any QuickPort® housing or wall plate.


	T568B Category 5 Wiring Scheme
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After you have finished wiring your network jack, use the tester to verify that the jack is wired correctly.

1. Plug the RJ45 connector on your patch cable into the cable tester. Then plug one end of the patch cable that is part of the tester into the jack you just finished wiring and the other end into the tester’s remote.

2. Now test your cable by inserting both ends of the cable into the tester. As you continually press the tester button, the indicator lights should light up to tell you that you have a good connection for each of the eight connections.

The lights should match up if you made a successful, straight-through EIA/TIA cable; that is, light one should match up with light one on the right side. If light one matches up with light two, for example, you have crossed pairs.
Create and Test Crossover Cable

Use a new piece of cable to wire your crossover cable.

1. Use the cable stripers to score the jacket of the cable at about 1” to 1.5” down.

Note: you will be removing the outer jacket only, not the insulation on the individual wires.

2. Twist the cable at the score mark, and try to snap off the jacket.

3. Untwist all the wires down to the jacket.

4. Moving from left to right, put the wires in order Use the EIA/TIA 568B Standard colors show at the top of page 2.

5. Use your thumb and index finger to flatten the wires.

6. Hold the wires flat and tightly together with the thumb and index finger of one hand, close to the base of the jacket.

7. Use the wire cutters to snip the wires to about 0.5” above the base of the jacket.

8. Keep your grip on the wires while you slide the RJ-45 connector onto the ends of the wires. Make sure you still have the wires in the correct order. The clip of the connector should be down.

9. Slide the wires all the way in, and make sure the edge of the jacket slides just up under the edge of the connector about 0.25”.

10. Slip the connector into the crimper tool. The clip of the connector should be down.

11. Keep your hands free of the blade as you squeeze the handles of the tool together until they release again.

12. Repeat Steps 1 through 11 for the other end of the wire, but this time use the color configuration that corresponds to EIA/TIA 568A standard. This will make the cable a crossover cable.

13. Now test your cable by inserting both ends of the cable into the tester. As you continually press the tester button, the indicator lights should light up to tell you that you have a bad connection.

If you made a successful crossover cable, the lights for one and three should match up and the lights for two and six should match up.

Wiring diagram for Crossover Patch cable

	Step 4. Wire to EIA/TIA T568B
	
	Step 12. Wire to EIA/TIA T568A

	Pin #
	Wire Color
	Function
	
	Function
	Wire Color
	Pin #

	1
	White/Orange
	Transmit +
	
	Transmit +
	White/Green
	1

	2
	Orange
	Transmit -
	
	Transmit -
	Green
	2

	3
	White/Green
	Receive +
	
	Receive +
	White/Orange
	3

	4
	Blue
	not used
	
	not used
	Blue
	4

	5
	White/Blue
	not used
	
	not used
	White/Blue
	5

	6
	Green
	Receive -
	
	Receive -
	Orange
	6

	7
	White/Brown
	not used
	
	not used
	White/Brown
	7

	8
	Brown
	not used
	
	not used
	Brown
	8














Pin numbers and their function for a straight-through Ethernet patch cable.


Pin#�
Function�
�
1�
Transmit +�
�
2�
Transmit –�
�
3�
Receive +�
�
4�
not used�
�
5�
not used�
�
6�
Receive –�
�
7�
not used�
�
8�
not used�
�















PR: Pair





Jack Pin Number Designations








“Tip” and “Ring” Designations





Polarity
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