CMST 250, Hardware & Networking
Lab 2 – Network Cables

PROJECT 1

Network administrators often need to create their own patch cables or install a new connector on an existing cable. In this exercise, you will practice putting an RJ-45 connector on a twisted-pair cable, and then use the cable to connect a workstation to the network.  The process of inserting wires into the connector is called crimping, and it is a skill that requires practice—so don’t be discouraged if the first cable you create doesn’t reliably transmit and receive data. 

For this project, you will need a crimp tool, a wire cutter (scissors), cable insulation stripper, roughly 3-foot length of CAT5 UTP, two RJ-45 connectors, and a simple network system (for example, Windows workstations connected to a network hub) that you have verified works with a reliable twisted-pair cable.

These instructions describe the creation of a straight-through cable, which is used to connect a computer's NIC to a Hub. 

1. Using the wire cutter, make a clean cut at both ends of the UTP cable.

2. Using the wire stripper, remove the sheath off about ½ - ¾ inch of one end of the UTP cable, being careful to not damage the insulation on the twisted pairs inside.

3. Untwist the wire pairs. Smooth out the curves so each wire is straight.
4. Orient the wires so they are in the correct order according to the wiring diagram.
5. Gauge the length needed so the wires can reach inside to the end of the RJ-45 connector, while leaving a portion of the cable insulation jacket inside the connector (see side view diagram).
6. Insert the RJ-45 connector in the crimping tool and crimp the connector to the wires.

7. Repeat Steps 2-6 for the other end of the UTP segment.

8. Use a cable tester to test the cable.  If it doesn’t test okay then remake it.

9. Use your newly created patch cable to connect a PC to the network. Notice that the link lights on the hub and the NIC should turn on.  Do something on the network to confirm your connection works.  Record your results.

10. If you cannot communicate reliably with the network, try the process again from Step 1. Continue until you can reliably connect a PC to the network using your newly made cable!
11. Keep your working straight-through patch cable to use in later projects in the lab.

Color Codes for T568B wiring standard
	Straight Through Cable
	Pin Numbers
	Color Code
	10/100 Base T
	1000 Base T
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	Pin 1  
Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pin 6 
Pin 7 
Pin 8
	white orange 
orange 
white green 
blue 
white blue 
green 
white brown 
brown
	Transmit +

Transmit –

Receive +

Receive –


	Bidirectional A +

Bidirectional A –

Bidirectional B +

Bidirectional C +

Bidirectional C –

Bidirectional B –

Bidirectional D +

Bidirectional D –


See the wiring diagrams continued on the next page.
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For correct positioning, the individual wires should extend as far as possible into the RJ45 connector, so the metal contact will make a good electrical connection when crimped. When crimping, the RJ45 connector should be held so the plastic catch tab is down, the opening for wires is towards you, and the white orange cable (pin 1) is to the left.

PROJECT 2
Do a visual inspection of cable types other than UTP. Earlier Ethernet networks often used coaxial cabling types sometimes referred to as Thinnet and other types called Thicknet. Do some research and tell what are some disadvantages and advantages of using Thinnet and/or Thicknet as compared to UTP? What are advantages and disadvantages of using fiber optic cables? If necessary, ask the instructor for examples of Thinnet, Thicknet and fiber cabling for you to inspect.
PROJECT 3
Wiring closets will often use either punch-down blocks or patch panels to help organize the cable system.  In either case the technician is required to use a punch-down tool to connect the cables.  To get a feel for this tool, connect one end of a CAT-5 cable to the patch panel using the punch-down tool.  It is important not to untwist the cables anymore than is necessary.  Why is this important? (Hint: why are UTP cables twisted?)
Keep project 3 assembled for use in Project 4

PROJECT 4
This last project has you practice connecting a twisted pair cable to an RJ45 data jack.  Using the patch panel & cable you terminated in Project 3, add a data jack to your wiring assembly. Again, it is important not to untwist the cable anymore than is necessary. Use a punch-down tool to connect the cable to a data jack. 
Connect two straight-through patch cords to each end of your patch panel / wall jack assembly. Connect these to the cable tester to determine if your work in project 3 & 4 will pass the cable test. Again, connect the assembly to a PC to verify the nework works.
