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Appendix: T1 Crossover cable for a Cisco T1 CSU/DSU port.

This document describes the process to create back-to-back cabling and configurations for the T1 interfaces on our Cisco 2600 series routers.  This document summarizes two web pages found on-line, 

www.cisco.com/en/US/products/hw/modules/ps3129/products_tech_notes09186a00800b1501.shtml
and

www.cisco.com/en/US/hw/routers/ps233/products_tech_notes09186a00800a3f09.shtml#topic1.
We hope this info might be useful for others.

For the Network lab routers in pods 5 thru 9, there are two extra Serial interfaces in addition to the two fast Ethernet interfaces.  The serial interfaces are, in Cisco nomenclature, “T1 CSU/DSU” which uses an RJ-48 connector (same as RJ45) and a WIC T1 that uses a special Cisco cable.   

Since the T1 CSU/DSU interfaces include the Customer Service Unit/Data Service Unit electronics, they essentially put out an analog signal (like a modem output) that would normally use the four wires of a standard phone line.  This is called a 4-wire interface (as opposed to 2-wire interface, which is used by quite a lot of DSL standards for example).   So, if you had a full-period non-switched phone line installed between buildings, or across the country, you would be able to plug a standard straight-through Ethernet patch cable into the T1 CSU/DSU interface on the router and into the wall socket (RJ45/48).   Another router at the other end would be cabled similarly.

To hook up two routers back-to-back, you might think an Ethernet crossover cable would work. It won’t because the pins to be crossed over are different for a T1.  Here is the explanation of how to build a T1 crossover cable from ordinary UTP cable.  Using the wire colors for Ethernet, the “normal” end of an RJ45/48 connecter has the following arrangement

	RJ 45/48 T1 Crossover “Normal” End (Ethernet Colors)

	Pin # (lt to rt)
	1
	2
	3
	4
	5
	6
	7
	8

	Color
	Or/wh
	Orange
	Gr/Wh
	Blue
	Bl/Wh
	Green
	Br.Wh
	Brown


The crossover specification is to swap pins in the following way:

	From Pin #
	To Pin #

	1
	4

	2
	5

	4
	1

	5
	2


This will result in the following pattern of colors on the “Crossed” end of the cable:

	RJ 45/48 T1 Crossover “Crossed” End (Ethernet Colors)

	Pin # (lt to rt)
	1
	2
	3
	4
	5
	6
	7
	8

	Color
	Blue
	Bl/Wh
	Gr/Wh
	Or/wh
	Orange
	Green
	Br.Wh
	Brown


Finally, the configuration on each interface will be slightly different.  One of the routers must produce the clock pulse, since T1 technology is from the Plesiosynchronous Digital Hierarchy (PDH).  The other router must take the clock from the line.  Below is an excerpt from a lab exercise that successfully brought up the links on routers “R2” and “R3”.

R2:

interface Serial0/0

description Link to R3 S0/0

service-module t1 clock source internal

service-module t1 linecode b8zs

service-module t1 framing esf

service-module t1 data-coding normal

service-module t1 timeslots all

ip address 192.168.23.2 255.255.255.0

encapsulation ppp

no shutdown

R3:

interface Serial0/0

description Link to R2 S0/0

service-module t1 clock source line

service-module t1 linecode b8zs

service-module t1 framing esf

service-module t1 data-coding normal

service-module t1 timeslots all

ip address 192.168.23.3 255.255.255.0

encapsulation ppp

no shutdown
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