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This configuration note is organized into three parts:

1

The following sections include general information and information about port adapter
installation:

— If You Need More Information, page 2

— Port Adapter Installation Prerequisites, page 3

The following section includes information specific to the 8T-V.35 port adapter:
— What Is the 8T-V.35 Port Adapter?, page 6

The following sections include information specific to the\835 port adaptes’use in the VIP2
in Cisco7500 series routers and in Cisco 7000 series routers using the RSP7000 and RSP7000ClI,
and in the Cisco 7200 series routers:

— VIP2 and the 8T-V.35 Port Adapter, page 20
— Cisco 7200 Series and the 8T-V.35 Port Adapter, page 40

The section “Cisco Connection Online,” on page 59, includes general reference information.

If You Need More Information

The Cisco Internetwork Operating System (Cisco 10S) software running your router contains
extensie features and functionalityhe efective use of manof these features is easier if yowha
more information at hand ofF additional information on configuring the Cisco 70@ily routers
and VIP2, or the Cisco 7200 series, the following documentation resources are available:

Cisco Connection Documentation, Enterprise Series CD-ROM

This publication and additional Cisco Systems publications are available on a CD-ROM called
Cisco Connection Documentation, Enterprise Series, which is Cisco’s online library of product
information. The CD-RBM is updated and shipped monthgp it might be more up to date than
printed documentationolorder Cisco Connection Documentation, Enterprise Series@;R
contact a Cisco Sales or Customer Service representative.

For Cisco 7000 family systems with Cisco I0S Release 11.1(6)CA, a Cisco-approved Release
11.1(6)CA beta software version, or a later Cisco IOS release or, for Cisco 7200 series systems
with CiscolOS Release 11.1(6)CA, a Cisco-apmo Release 11.1(6)CA beta sadte \ersion,

or a later Cisco 10S release, refer to the foilg modular configuration and modular command
reference publications as appropriate for your configuration:

— Configuration Fundamentals Configuration Guide
— Configuration Fundamentals Command Reference
— Wide-Area Networking Configuration Guide

— Wide-Area Networking Command Reference

— Network Protocols Configuration Guide

— Network Protocols Command Reference

— Bridging and IBM Networking Configuration Guide
— Bridging and IBM Networking Command Reference
— Configuration Builder Getting Started Guide

— Troubleshooting Internetworking Systems
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Port Adapter Installation Prerequisites

® For hardvare installation and maintenance information on the Cisco &biifyfrouters, and the
VIP2, refer to the following publications:

— Cisco 7000 Hardware Installation and Maintenance
— Cisco 7010 Hardware Installation and Maintenance
— Cisco 7505 Hardware Installation and Maintenance
— Cisco 7507 Hardware Installation and Maintenance
— Cisco 7513 Hardware Installation and Maintenance
— Second-Generation Versatile Interface Processor (VIP2) Installation and Configuration

® For hardvare installation and maintenance information on the Cisco 7200 series routers, refer to
theCisco 72xx Installation and Configuration Guithat shipped with your Cisco 7200 series
router.

® To obtain information about documentation, refer to the Cisco Connection Documentation,
Enterprise Series CD-ROM, the section “Cisco Connection Online,” on page 59, or call
Customer Service at 800 553-6387 or 408 526-7208. Customer Service hours are 5:00 a.m. to
6:00 p.m. Rcific time, Monday through Fridayx@uding compaw holidays). Ybu can also send
e-mail to cs-rep@cisco.comod can also refer to tii&isco Information Bcketthat shipped with
your router.

Port Adapter Installation Prerequisites

This section provides software and haadsvrequirements, a list of parts and tools you will need to
perform the port adapter installation, and safety and ESD-prevention guidelines to help you avoid
injury and damage to the equipment during installation. Also included is information on the systems
in which port adapters can be installed and overview information on interface specifications.

The following sections discuss general information and information about port adapter installation
requirements:

® Software and Hardware Requirements, page 3
® List of Parts and Tools, page 4

¢ Safety Guidelines, page 4

Software and Hardware Requirements
Following are specific hardave and softare prerequisites to ensure proper operation of the3
port adapter:

® The 8T-V.35 can be used in the second-generation Versatile Interface Processor (VIP2) in all
Cisco7500 series routers, and in Cisco 7000 series routers using the RSP7000 and RSP7000CI.

® The specific VIP2 model recommended for the 8T-V.35 is VIP2-40(=), which has 2 MB of
SRAM and 32 MB of DRAM. However, the 8T-V.35 is supported by the VIP2-10 and VIP2-20
models.
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Port Adapter Installation Prerequisites

Note The 8T-V.35 port adapter can be installed in either port adapter slot O or slot 1 on the VIP2
motherboard and in any available port adapter slot in Cisco 7200 series chassis.

The 8T-V.35 port adapter requires that the host Cisco 7200 series router is running Cisco 10S
Release 11.1(6)CA, or later. There are no restrictions to the number of installed 8T-V.35 port
adapters in the Cisco 7200 series routers.

The 8T-V.35 port adapter used in the second-generation Versatile Interface Processor (VIP2) in
all Cisco 7500 series routers, and in Cisco 7000 series routers using the RSP7000 and
RSP7000CI requires Cisco I0S Release 11.1(7)CA, or later. There are no restrictions to the
number of installed 8T-V.35 port adapters when Cisco 7000 or Cisco 7500 series routers are
running Cisco 10S Release 11.1(7), or later.

Note Cisco IOS Release 11.1(6)CA supports a limited humber of installed 8T-V.35 port adapters
in a VIP2 in all Cisco 7500 series routers, and in Cisco 7000 series routers using the RSP7000 and
RSP7000CI. If you plan to run Cisco I0S Release 11.1(6)CA on your Cisco 7500 or Cisco 7000
series router, you can install no more than four 8T-V.35 port adapter in the router.

List of Parts and Tools

You need the following tools and parts to install a port adapter. If you need additional equipment,
contact a service representative for ordering information.

Safety Guidelines

PA-8T-V35= port adapter
VIP2 (for installation in a Cisco 7000 or Cisco 7500 series chassis only)

8T-V.35 compact serial cable (8T-V.35 compact serial cables are avaitdipfeom Cisco
Systems; they aneot available from outside commercial cable vendors.)

Number 1 Phillips and a 3/16-inch, flat-blade screwdriver (for VIP2 installation only)

Your own ESD-prevention equipment or the disposable grounding wrist strap included with all
upgrade Kits, field replaceable units (FRUSs), and spares

Following are safety guidelines that you should follow when working with any equipment that
connects to electrical power or telephone wiring.

Electrical Equipment Guidelines
Follow these basic guidelines when working with any electrical equipment:

Before beginning any procedures requiring access to the chassis interior, locate the emergency
power-off switch for the room in which you are working.

Disconnect all power and external cables before moving a chassis.
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® Do notwork alone when potentially hazardous conditioxisteand neer assume that pe@r has
been disconnected from a circuit; always check.

® Do not perform any action that creates a potential hazard to people or makes the equipment
unsafe. Carefully>amine your verk area for possible hazards such as moist floors, ungrounded
power extension cables, and missing safety grounds.

Telephone Wiring Guidelines
Use the following guidelines when working with any equipment that is connected to telephone
wiring or to other network cabling:
® Never install telephone wiring during a lightning storm.

® Never install telephone jacks in wet locations unless the jack is specifically designed for wet
locations.

® Never touch uninsulated telephone wires or terminals unless the telephone line has been
disconnected at the network interface.

® Use caution when installing or modifying telephone lines.

Preventing Electrostatic Discharge Damage
Electrostatic discharge (ESD) damage, which can occur when electronic cards or components are
improperly handled, results in complete or intermittaitifes. Port adapters and processor modules
comprise printed circuit boards that arefixn metal carriers. Electromagnetic interference (EMI)
shielding and connectors are igital components of the carriédthough the metal carrier helps to
protect the board from ESD, use a preventive antistatic strap during handling.

Following are guidelines for preventing ESD damage:
® Always use an ESD wrist or ankle strap and ensure that it makes good skin contact.
® Connect the equipment end of the strap to an unfinished chassis surface.

® When installing a component, use any available ejector levers or captive installation screws to
properly seat theus connectors in the backplane or midplane. Thedeateprevent accidental
removal, provide proper grounding for the system, and help to ensure that bus connectors are
properly seated.

® When removing a component, use any available ejector levers or captive installation screws to
release the bus connectors from the backplane or midplane.

® Handle carriers by available handles or edges only; avoid touching the printed circuit boards or
connectors.

® Place a removed component board-side-up on an antistatic surface or in a static shielding
container. If you plan to return the component to the factory, immediately place it in a static
shielding container.

® Avoid contact between the printed circuit boards and clothing. The wrist strap only protects
components from ESD voltages on the body; ESD voltages on clothing can still cause damage.

® Never attempt to remove the printed circuit board from the metal carrier.

Caution For safety, periodically check the resistance value of the antistatic strap. The
measurement should be between 1 and 10 megohmes.
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What Is the 8T-V.35 Port Adapter?

What Is the 8T-V.35 Port Adapter?

The 8T-V.35 port adapter, shown in Figure 1 vtes up to eight synchronous serial irdeds for
Cisco 7000 family routers. 8T-V.35 network interfaces provide a direct connection between the
high-speed s in the router and thaternal netwrks. Each 8V.35 interface provides full-duplex
(FDX) operation at T1 (1.544 Mbps) and E1 (2.048 Mbps) speeds.

All eight 8T-V.35 interfices connect to theternal netwarks through a single port that has a 200-pin,
D-shell receptacle. You must use a V.35 compact serial cable to connect 8T-V.35 interfaces to an
external data service unit (DSU) or channel service unit (CSU). The compact serial cable attached
to the single receptacle determines the mode (DCE or DTE) for all eight interfaces.

Note While the VIP2 supports online insertion and real@¢OIR), indvidual port adapters do not.
To replace port adapters, you must first reethe VIP2 from the chassis, then replace port adapters
as required.

The Cisco 7200 series routers support the OIR of all port adapter types.

Figure1  8T-V.35 Port Adapter, Faceplate View
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The V.35 interface is most commonly used in the United States and throughout Europe. All
Cisco7200 series and VIP2 serial int&ee types support nonreturn to zero (NRZ) and nonreturn to
zero inverted (NRZI) format, and both 16-bit and 32-bit cyclic redundancy checks (CRCs). The
default configuration is for NRZ format and 16-bit CRC. You can change the default settings with
software commands. (See the section “Configuring the 8T-V.35 Interfaces” on page 28.)

There is no default mode or clock rate set on the Cisco 7200 and VIP2 serial ports, although an
internal clock signal is present on all ports for DCE support. The internal clock also allows you to
perform local loopback tests withoutdirag to terminate the port or connect a cabteuse the port

as a DCE intetkfce, you must set the clock rate and connect a DCE compact serial oalse.tie

port as a DTE inteaice, you need only connect a DTE compact serial cable to the port. Because the
serial adapter cables determine the mode and interface type, the 8T-V.35 port adapter interface
becomes a DTE when a DTE cable is connected to it.

If a DTE cable is connected to a port with a clock rate set, the DTE ignores the clock rate and uses
the eternal clock signal that is sent from the remote DCE.abrief description of thelock rate
command, refer to the section “Configuring Timing (Clock) Signals,” on page 33. For complete
command descriptions and instructions, refer to the publications listed in the section “If You Need
More Information” on page 2.

Serial signals can tval a limited distance at grgiven bit rate; generallyhe slover the bit rate, the
greater the distance. All serial signals are subject to distance limitadbevhich a signal dgades
significantly or is completely lostablel lists recommended transmission speeds and distances for
V.35 serial interfaces. The recommended maximum rate for V.35 is 2.048 Mbps.
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What Is the 8T-V.35 Port Adapter?

Table1  Recommended Transmission Speed Versus Distance

V.35 Distances

Rate (bps) Feet Meters
2400 4,100 1,250
4800 2,050 625
9600 1,025 312
19200 513 156
38400 256 78
56000 102 31
2048000 25 8

V.35 supports 2.048-Mbps rates withouy @noblems; we do not recommendteeding the above
specifications for transmission speed versus distance. Do so at your own risk. The total aggregate
bandwidth for the 8W.35 port adapter is 8.5 Mbps, which can heddid into 8 Mbps on one port;

4 Mbps on two ports; or two Mbps on four ports.

The 8T-\V/35 port adapter can be installed on the VIP2 in port adapter slot 0 and port adapter slot
or in ary available port adapter slot on the Cisco 7200 series routers (slots 1 through 6 for the Cisco
7206, and slot 1 through 4 for the Cisco 7204). Port adaptezsaitaandle attached,tthis handle

is occasionally not shown in this document to allow a full view of detail on the port adapter’s
faceplate.

The following sections discuss information specific to the 8T-V.35 port adapter:

® Port Adapter Locations on the VIP2 and in the Cisco 7200 Series Routers, page 7
® 8T-V.35 Port Adapter LEDs, page 9

® 8T-V.35 Port Adapter Receptacle, Cables, and Pinouts, page 10

Port Adapter Locations on the VIP2 and in the Cisco 7200 Series Routers

Figure 2 shows a VIP2 with installed port adapters. Port adapters have handles that allow for easy
installation and rem@l. With the VIP2 oriented as siva in Figure2, the left port adapter is in port
adapter slot 0, and the right port adapter is in port adapter slot 1. In the Cisco 7000, Cisco 7507, and
Cisco 7513 chassis, the VIP2 is installed vertically. In the Cisco 7010 and Cisco 7505 chassis, the
VIP2 is installed horizontally.
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What Is the 8T-V.35 Port Adapter?

Figure 2 Port Adapters on the VIP2 (Horizontal Orientation Shown)
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In the Cisco 7200 series routers, which consist of the Cisco 7204 and the Cisco 7206, port adapter
slots are numbered from left to rightgi@ning with port adapter slot 1 and continuing through port
adapter slot 4 for the Cisco 7204, and slot 6 for the Cisco 7206. Port adapter slot O is the optional
Fast Ethernet port on the I/O controller. Figure 3 shows a Cisco 7206 with port adapters installed.

Figure 3 Cisco 7200 Series Port Adapters—Cisco 7206 Shown
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What Is the 8T-V.35 Port Adapter?

8T-V.35 Port Adapter LEDs

The 8TFV.35 port adapter has onewof eight status LEDs (one for each port) and one enabled (EN)
LED. (Refer to Figure 4.)

Figure 4  LEDs on the 8T-V.35 Port Adapter (Horizontal Orientation Shown)
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After system initialization, the enabled LED goes on to indicate that the port adapter has been
enabled for operation.

H7376

The following conditions must be met before the 8T-V.35 port adapter is enabled:

® The port adapter is correctly connected to the backplane or midplane and receiving power
® A valid microcode version for the port adapter has been downloaded successfully

® The bus recognizes the port adapter or 8T-V.35-equipped VIP2

If any of the abwe conditions are not met, or if the initializatiail$ for other reasons, the enabled
LED will not go on.

The bicolored (green and amber) LED for each port indicates port status. Table 2 lists port LED
colors and status.

Table 2 8T-V.35 Port LED Indications

Port LED Color Status

0 through 7 Green The port is initialized by the system (the software recognizes
the hardware), and a V.35 compact serial cable is properly
connected at the router (VIP2 or Cisco 7200 series) end and
the network end.

Amber The port is in loopback mode, the compact serial cable is not
properly connected at the router or network end, or there is a
problem with the hardware at the network end of the compact
serial cable.

Off The port is administratively down.
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What Is the 8T-V.35 Port Adapter?

8T-V.35 Port Adapter Receptacle, Cables, and Pinouts

The compact serial cable for the 8T-V.35 port adapter is available in DTE or DCE mode with a
200-pin, D-shell receptacle at the router (VIP2 or Cisco 7200 series) end and eight, 34-pin
Winchester block-type receptacles or plugs at the network end. Refer to Figure 5.

Note The V35 compact serial cable attached to the singie.8% port determines the mode (DTE
or DCE) of the eight 8T-V.35 interfaces.

Following are the product numbers, according to mode, for the 8T-V.35 compact serial cable:
® DTE mode with a 34-pin Winchester-type V.35 plug (CAB-OCT-V35-MT[=])
® DCE mode with a 34-pin Winchester-type V.35 receptacle (CAB-OCT-V35-FC[=])

Figure 5 V.35 Compact Serial Cable
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Metric (M3) thumbscrews are included with each compact serial cable to allow connections to
devices that use metric hardwe. Because the 84.35 port adapter uses a special, high-density port

that requires special compact serial irdeef cables, we recommend that you obtain the cables from
the factory.

Figure 6  8T-V.35 Compact Serial Cable Connectors
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Table3 lists connector pinouts for the-8T35 DTE compact serial cable (CAB-O&B5-MT[=]).
Table 4 lists connector pinouts for the 8T-V.35 DCE compact serial cable (CAB-OCT-V35-FC[=]).

10 PA-8T-V35 Synchronous Serial Port Adapter Installation and Configuration



What Is the 8T-V.35 Port Adapter?

Table 3

8T-V.35 DTE Compact Serial Cable Pinouts

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-126 MODE_1 Shorting -
J8-125 GROUND Group
J8-175 MODE_0 Shorting -
J8-176 GROUND Group
J8-26 MODE_DCE Shorting -
J8-25 GROUND Group

SHIELD_GROUND Braid SHIELD GND JO-A
J8-16 O_RTS/CTS+ Twisted pair#7 - > RTS JO-C
J8-14 O DTR/DSR+ e > DTR JO-H
J8-23 |_CTS/RTS+ Twisted pair # 8 <-m-ee- CTS JO-D
J8-21 |_DSR/DTR+ <emmmem DSR JO-E
J8-12 I0_DCD/DCD+ Twisted pair # 6 <------ RLSD JO-F
J8-11 SIG_GROUND SIG GND JO-B
J8-19 O_LL/NIL+ Twisted pair#9 - > LT JO-K
J8-18 SIG_GROUND SIG GND JO-B
Js-1 O_TXD/RXD+ Twisted pair#1 - > SD+ Jo-P
J8-2 O_TXD/RXD- e > SD- JO-S
J8-5 I_RXD/TXD+ Twisted pair # 3 <------ RD+ JO-R
J8-6 I_RXD/TXD- <eomee- RD- JO-T
J8-3 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ JO-uU
J8-4 O_TXCE/RXC- e > SCTE- JO-W
J8-7 I_RXC/TXCE+ Twisted pair # 4 <-meee- SCR+ JO-V
J8-8 I_RXC/TXCE- <omee- SCR- JO-X
J8-9 IO_TXC/TXC+ Twisted pair # 5 <---e-- SCT+ JO-Y
J8-10 IO_TXC/TXC- <------ SCT- JO-AA

SHIELD_GROUND Braid SHIELD GND J1-A
J8-35 O_RTS/CTS+ Twisted pair#7 ~ ------ > RTS J1-C
J8-37 O DTR/DSR+ e > DTR J1-H
J8-28 |_CTS/RTS+ Twisted pair # 8 <---e- CTS J1-D
J8-30 |_DSR/DTR+ <------ DSR J1-E
J8-39 I0_DCD/DCD+ Twisted pair # 6 <mmmme RLSD J1-F
J8-40 SIG_GROUND SIG GND J1-B
J8-32 O_LL/NIL+ Twisted pair #9 - > LT J1-K
J8-33 SIG_GROUND SIG GND J1-B
J8-50 O_TXD/RXD+ Twisted pair#1 - > SD+ J1-P
J8-49 O_TXD/RXD- e > SD- J1-S
J8-46 I_RXD/TXD+ Twisted pair # 3 <emmme RD+ J1-R
J8-45 I|_RXD/TXD- <------ RD- J1-T

PA-8T-V35 Synchronous Serial Port Adapter Installation and Configuration
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Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-48 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ J1-U
J8-47 O_TXCE/RXC- > SCTE- J1-w
J8-44 I_RXC/TXCE+ Twisted pair # 4 <-me- SCR+ J1-v
J8-43 I_RXC/TXCE- <eemee- SCR- J1-X
J8-42 IO_TXC/TXC+ Twisted pair # 5 <------ SCT+ J1-Y
J8-41 I0_TXC/TXC- <eomee- SCT- J1-AA
SHIELD_GROUND Braid SHIELD GND J2-A
J8-66 O_RTS/CTS+ Twisted pair#7 - > RTS J2-C
J8-64 O DTR/DSR+ e > DTR J2-H
J8-73 |_CTS/RTS+ Twisted pair # 8 <-meee- CTSs J2-D
J8-71 |_DSR/DTR+ <emmee- DSR J2-E
J8-62 I0_DCD/DCD+ Twisted pair # 6 Commmm RLSD J2-F
J8-61 SIG_GROUND SIG GND J2-B
J8-69 O_LL/NIL+ Twisted pair#9 ~ ------ > LT J2-K
J8-68 SIG_GROUND SIG GND J2-B
J8-51 O_TXD/RXD+ Twisted pair#1 - > SD+ J2-P
J8-52 O_TXD/RXD- - > SD- J2-S
J8-55 |_RXD/TXD+ Twisted pair # 3 S RD+ J2-R
J8-56 I_RXD/TXD- <-emee- RD- J2-T
J8-53 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ J2-U
J8-54 O_TXCE/RXC- e > SCTE- J2-W
J8-57 I_RXC/TXCE+ Twisted pair # 4 <------ SCR+ J2-v
J8-58 |_RXC/TXCE- <emmee- SCR- J2-X
J8-59 IO_TXC/TXC+ Twisted pair # 5 Lemmme SCT+ J2-Y
J8-60 I0_TXC/TXC- <-emee- SCT- J2-AA
SHIELD_GROUND Braid SHIELD GND J3-A
J8-85 O_RTS/CTS+ Twisted pair#7 - > RTS J3-C
J8-87 O DTR/DSR+ e > DTR J3-H
J8-78 I_CTS/RTS+ Twisted pair # 8 Lemmmen CTS J3-D
J8-80 |_DSR/DTR+ <emmmem DSR J3-E
J8-89 IO_DCD/DCD+ Twisted pair # 6 <------ RLSD J3-F
J8-90 SIG_GROUND SIG GND J3-B
J8-82 O_LL/NIL+ Twisted pair#9 - > LT J3-K
J8-83 SIG_GROUND SIG GND J3-B
J8-100 O_TXD/RXD+ Twisted pair#1 - > SD+ J3-P
J8-99 O_TXD/RXD- - > SD- J3-S
J8-96 |_RXD/TXD+ Twisted pair # 3 S RD+ J3-R
J8-95 I_RXD/TXD- <o RD- J3-T
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Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-98 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ J3-U
J8-97 O_TXCE/RXC- > SCTE- J3-W
J8-94 I_RXC/TXCE+ Twisted pair # 4 <-me- SCR+ J3-V
J8-93 I_RXC/TXCE- <eemee- SCR- J3-X
J8-92 IO_TXC/TXC+ Twisted pair # 5 <-meee- SCT+ J3-Y
J8-91 I0_TXC/TXC- <eomee- SCT- J3-AA
SHIELD_GROUND Braid SHIELD GND J4-A
J8-116 O_RTS/CTS+ Twisted pair#7 - > RTS J4-C
J8-114 O DTR/DSR+ e > DTR J4-H
Jg8-123 |_CTS/RTS+ Twisted pair # 8 <-meee- CTSs J4-D
J8-121 |_DSR/DTR+ <emmee- DSR J4-E
J8-112 I0_DCD/DCD+ Twisted pair # 6 Commmm RLSD J4-F
Jg-111 SIG_GROUND SIG GND J4-B
J8-119 O_LL/NIL+ Twisted pair#9 ~ ------ > LT J4-K
J8-118 SIG_GROUND SIG GND J4-B
J8-101 O_TXD/RXD+ Twisted pair#1 - > SD+ J4-P
J8-102 O_TXD/RXD- - > SD- J4-S
J8-105 |_RXD/TXD+ Twisted pair # 3 S RD+ J4-R
J8-106 I_RXD/TXD- <-emee- RD- J4-T
J8-103 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ J4-U
J8-104 O_TXCE/RXC- e > SCTE- J4-W
J8-107 I_RXC/TXCE+ Twisted pair # 4 <------ SCR+ J4-v
J8-108 |_RXC/TXCE- <emmee- SCR- J4-X
J8-109 IO_TXC/TXC+ Twisted pair # 5 Lemmme SCT+ J4-Y
J8-110 I0_TXC/TXC- <-emee- SCT- J4-AA
SHIELD_GROUND Braid SHIELD GND J5-A
J8-135 O_RTS/CTS+ Twisted pair#7 - > RTS J5-C
J8-137 O DTR/DSR+ e > DTR J5-H
J8-128 I_CTS/RTS+ Twisted pair # 8 Lemmmen CTS J5-D
J8-130 |_DSR/DTR+ e DSR J5-E
J8-139 IO_DCD/DCD+ Twisted pair # 6 <------ RLSD J5-F
J8-140 SIG_GROUND SIG GND J5-B
J8-132 O_LL/NIL+ Twisted pair#9 - > LT J5-K
J8-133 SIG_GROUND SIG GND J5-B
J8-150 O_TXD/RXD+ Twisted pair#1 - > SD+ J5-P
J8-149 O_TXD/RXD- - > SD- J5-S
J8-146 |_RXD/TXD+ Twisted pair # 3 S RD+ J5-R
J8-145 I_RXD/TXD- <o RD- J5-T
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What Is the 8T-V.35 Port Adapter?

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-148 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ J5-U
J8-147 O_TXCE/RXC- > SCTE- J5-W
J8-144 I_RXC/TXCE+ Twisted pair # 4 <-me- SCR+ J5-V
J8-143 I_RXC/TXCE- <eemee- SCR- J5-X
J8-142 IO_TXC/TXC+ Twisted pair # 5 <------ SCT+ J5-Y
J8-141 I0_TXC/TXC- <eomee- SCT- J5-AA
SHIELD_GROUND Braid SHIELD GND J6-A
J8-166 O_RTS/CTS+ Twisted pair#7 - > RTS J6-C
J8-164 O DTR/DSR+ e > DTR J6-H
J8-173 |_CTS/RTS+ Twisted pair # 8 <-meee- CTSs J6-D
J8-171 |_DSR/DTR+ <emmee- DSR J6-E
J8-162 I0_DCD/DCD+ Twisted pair # 6 Commmm RLSD J6-F
J8-161 SIG_GROUND SIG GND J6-B
J8-169 O_LL/NIL+ Twisted pair#9 ~ ------ > LT J6-K
J8-168 SIG_GROUND SIG GND J6-B
J8-151 O_TXD/RXD+ Twisted pair#1 - > SD+ J6-P
J8-152 O_TXD/RXD- - > SD- J6-S
J8-155 |_RXD/TXD+ Twisted pair # 3 S RD+ J6-R
J8-156 I_RXD/TXD- <-emee- RD- J6-T
J8-153 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ J6-U
J8-154 O_TXCE/RXC- e > SCTE- J6-W
J8-157 I_RXC/TXCE+ Twisted pair # 4 <------ SCR+ J6-V
J8-158 |_RXC/TXCE- <emmee- SCR- J6-X
J8-159 IO_TXC/TXC+ Twisted pair # 5 Lemmme SCT+ J6-Y
J8-160 I0_TXC/TXC- <-emee- SCT- J6-AA
SHIELD_GROUND Braid SHIELD GND J7-A
J8-185 O_RTS/CTS+ Twisted pair#7 - > RTS J7-C
J8-187 O DTR/DSR+ e > DTR J7-H
J8-178 I_CTS/RTS+ Twisted pair # 8 Lemmmen CTS J7-D
J8-180 |_DSR/DTR+ e DSR J7-E
J8-189 IO_DCD/DCD+ Twisted pair # 6 <------ RLSD J7-F
J8-190 SIG_GROUND SIG GND J7-B
J8-182 O_LL/NIL+ Twisted pair#9 - > LT J7-K
J8-183 SIG_GROUND SIG GND J7-B
J8-200 O_TXD/RXD+ Twisted pair#1 - > SD+ J7-P
J8-199 O_TXD/RXD- - > SD- J7-S
J8-196 |_RXD/TXD+ Twisted pair # 3 S RD+ J7-R
J8-195 I_RXD/TXD- <o RD- J7-T
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What Is the 8T-V.35 Port Adapter?

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-198 O_TXCE/RXC+ Twisted pair#2 - > SCTE+ J7-U
J8-197 O_TXCE/RXC- e > SCTE- J7-W
J8-194 I_RXC/TXCE+ Twisted pair # 4 <-me- SCR+ J7-V
J8-193 I_RXC/TXCE- <emmme- SCR- J7-X
J8-192 IO_TXC/TXC+ Twisted pair # 5 <emeee- SCT+ J7-Y
Jg-191 IO_TXC/TXC- <mmmmee SCT- J7-AA
Table 4  8T-V.35 DCE Compact Serial Cable Pinouts

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-126 MODE_1 Shorting -
J8-125 GROUND Group
J8-175 MODE_0 Shorting -
J8-176 GROUND Group

SHIELD_GROUND Braid SHIELD GND JO-A
J8-23 I|_CTS/RTS+ Twisted pair # 8 <-me- RTS Jo-C
J8-21 |_DSR/DTR+ <o DSR JO-H
J8-16 O_RTS/CTS+ Twisted pair#7 - > CTS JO-D
J8-14 O DTR/DSR+ e > DTR JO-E
J8-12 I0_DCD/DCD+ Twisted pair #6 ~ ------ > RLSD JO-F
J8-11 SIG_GROUND SIG GND Jo-B
J8-20 I_NIL/LL+ Twisted pair #9 <-meee- LT JO-K
J8-18 SIG_GROUND SIG GND Jo-B
J8-5 I_RXD/TXD+ Twisted pair #3 <---ee- SD+ JO-P
J8-6 I_RXD/TXD- <------ SD- JO-S
J8-1 O_TXD/RXD+ Twisted pair #1 =~ - > RD+ JO-R
J8-2 O_TXD/RXD- - > RD- JO-T
J8-7 |_RXC/TXCE+ Twisted pair #4 <emeee- SCTE+ JO-U
J8-8 I_RXC/TXCE- <-emee- SCTE- JO-W
J8-3 O_TXCE/RXC+ Twisted pair #2 - > SCR+ JOo-v
J8-4 O_TXCE/RXC- e > SCR- JO-X
J8-9 IO_TXC/TXC+ Twisted pair #5 ~ --—--- > SCT+ JO-Y
J8-10 IO_TXCc/Txe- e > SCT- JO-AA

SHIELD_GROUND Braid SHIELD GND J1-A
J8-28 |_CTS/RTS+ Twisted pair # 8 <-memem RTS J1-C
J8-30 |_DSR/DTR+ oo DSR J1-H
J8-35 O_RTS/CTS+ Twisted pair#7 - > CTS J1-D
J8-37 O DTR/DSR+ e > DTR J1-E

PA-8T-V35 Synchronous Serial Port Adapter Installation and Configuration

15



What Is the 8T-V.35 Port Adapter?

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-39 I0_DCD/DCD+ Twisted pair #6 - > RLSD J1-F
J8-40 SIG_GROUND SIG GND J1-B
J8-31 I_NIL/LL+ Twisted pair #9 <-mee- LT J1-K
J8-33 SIG_GROUND SIG GND J1-B
J8-46 I_RXD/TXD+ Twisted pair #3 <------ SD+ J1-P
J8-45 I|_RXD/TXD- <emmee- SD- J1-S
J8-50 O_TXD/RXD+ Twisted pair #1 ~ ---—- > RD+ J1-R
J8-49 O_TXD/RXD- e > RD- J1-T
J8-44 I_RXC/TXCE+ Twisted pair #4 <--e--- SCTE+ J1-U
J8-43 I_RXC/TXCE- <--m-e- SCTE- J1-W
J8-48 O_TXCE/RXC+ Twisted pair #2 =~ ------ > SCR+ J1-v
J8-47 O_TXCE/RXC- > SCR- J1-X
J8-42 IO_TXC/TXC+ Twisted pair #5 - > SCT+ J1-Y
J8-41 IO_TXC/TXCc- e > SCT- J1-AA
SHIELD_GROUND Braid SHIELD GND J2-A
J8-73 |_CTS/RTS+ Twisted pair # 8 <---e- RTS J2-C
J8-71 |_DSR/DTR+ <------ DSR J2-H
J8-66 O_RTS/CTS+ Twisted pair#7 - > CTS J2-D
J8-64 O _DTR/DSR+ e > DTR J2-E
J8-62 I0_DCD/DCD+ Twisted pair #6 ~ ------ > RLSD J2-F
J8-61 SIG_GROUND SIG GND J2-B
J8-70 I_NIL/LL+ Twisted pair #9 <------ LT J2-K
J8-68 SIG_GROUND SIG GND J2-B
J8-55 I_RXD/TXD+ Twisted pair #3 Lemmme SD+ J2-P
J8-56 I|_RXD/TXD- <------ SD- J2-S
J8-51 O_TXD/RXD+ Twisted pair #1 - > RD+ J2-R
J8-52 O_TXD/RXD- e > RD- J2-T
J8-57 |_RXC/TXCE+ Twisted pair #4 <------ SCTE+ J2-U
J8-58 I_RXC/TXCE- <--me-- SCTE- J2-W
J8-53 O_TXCE/RXC+ Twisted pair #2 - > SCR+ J2-V
J8-54 O_TXCE/RXC- > SCR- J2-X
J8-59 IO_TXC/TXC+ Twisted pair#5 - > SCT+ J2-Y
J8-60 IO_TXC/TXC- e > SCT- J2-AA
SHIELD_GROUND Braid SHIELD GND J3-A
J8-78 |_CTS/RTS+ Twisted pair # 8 <mmmme RTS J3-C
J8-80 |_DSR/DTR+ Lemmmen DSR J3-H
J8-85 O_RTS/CTS+ Twisted pair#7 - > CTS J3-D
J8-87 O DTR/DSR+ e > DTR J3-E
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What Is the 8T-V.35 Port Adapter?

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-89 I0_DCD/DCD+ Twisted pair #6 - > RLSD J3-F
J8-90 SIG_GROUND SIG GND J3-B
J8-81 I_NIL/LL+ Twisted pair #9 <-mee- LT J3-K
J8-83 SIG_GROUND SIG GND J3-B
J8-96 I_RXD/TXD+ Twisted pair #3 <------ SD+ J3-P
J8-95 I|_RXD/TXD- <emmee- SD- J3-S
J8-100 O_TXD/RXD+ Twisted pair #1 ~ ---—- > RD+ J3-R
J8-99 O_TXD/RXD- e > RD- J3-T
J8-94 I_RXC/TXCE+ Twisted pair #4 <--e--- SCTE+ J3-U
J8-93 I_RXC/TXCE- <mmmmee SCTE- J3-W
J8-98 O_TXCE/RXC+ Twisted pair #2 =~ ------ > SCR+ J3-V
J8-97 O_TXCE/RXC- > SCR- J3-X
J8-92 I0_TXC/TXC+ Twisted pair#5 - > SCT+ J3-Y
J8-91 IO_TXC/TXCc- e > SCT- J3-AA
SHIELD_GROUND Braid SHIELD GND J4-A
J8-123 |_CTS/RTS+ Twisted pair # 8 <---e- RTS J4-C
Jg8-121 |_DSR/DTR+ <------ DSR J4-H
J8-116 O_RTS/CTS+ Twisted pair#7 - > CTS J4-D
J8-114 O _DTR/DSR+ e > DTR J4-E
Jg8-112 I0_DCD/DCD+ Twisted pair #6 - > RLSD J4-F
J8-111 SIG_GROUND SIG GND J4-B
J8-120 I_NIL/LL+ Twisted pair #9 <------ LT J4-K
J8-118 SIG_GROUND SIG GND J4-B
J8-105 I_RXD/TXD+ Twisted pair #3 Lemmme SD+ J4-P
J8-106 I_RXD/TXD- <mmmem SD- J4-S
Jg8-101 O_TXD/RXD+ Twisted pair #1 - > RD+ J4-R
J8-102 O_TXD/RXD- e > RD- J4-T
J8-107 |_RXC/TXCE+ Twisted pair #4 <------ SCTE+ J4-U
J8-108 I_RXC/TXCE- <--me-- SCTE- J4-W
J8-103 O_TXCE/RXC+ Twisted pair #2 =~ ------ > SCR+ J4-v
J8-104 O_TXCE/RXC- > SCR- J4-X
J8-109 IO_TXC/TXC+ Twisted pair #5 - > SCT+ Ja-y
J8-110 IO_TXC/TXC- e > SCT- J4-AA
SHIELD_GROUND Braid SHIELD GND J5-A
J8-128 I|_CTS/RTS+ Twisted pair # 8 <--ee- RTS J5-C
J8-130 |_DSR/DTR+ Lemmmen DSR J5-H
J8-135 O_RTS/CTS+ Twisted pair#7 - > CTS J5-D
J8-137 O DTR/DSR+ e > DTR J5-E
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What Is the 8T-V.35 Port Adapter?

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-139 I0_DCD/DCD+ Twisted pair #6 - > RLSD J5-F
J8-140 SIG_GROUND SIG GND J5-B
J8-131 I_NIL/LL+ Twisted pair #9 <-mee- LT J5-K
J8-133 SIG_GROUND SIG GND J5-B
J8-146 I_RXD/TXD+ Twisted pair #3 <------ SD+ J5-P
J8-145 I|_RXD/TXD- <emmee- SD- J5-S
J8-150 O_TXD/RXD+ Twisted pair #1 ~ ---—- > RD+ J5-R
J8-149 O_TXD/RXD- e > RD- J5-T
J8-144 I_RXC/TXCE+ Twisted pair #4 <--e--- SCTE+ J5-U
J8-143 I_RXC/TXCE- <--m-e- SCTE- J5-W
J8-148 O_TXCE/RXC+ Twisted pair #2 - > SCR+ J5-V
J8-147 O_TXCE/RXC- > SCR- J5-X
J8-142 IO_TXC/TXC+ Twisted pair #5 - > SCT+ J5-Y
J8-141 IO_TXC/TXCc- e > SCT- J5-AA
SHIELD_GROUND Braid SHIELD GND J6-A
J8-173 |_CTS/RTS+ Twisted pair # 8 <---e- RTS J6-C
Jg8-171 |_DSR/DTR+ <------ DSR J6-H
J8-166 O_RTS/CTS+ Twisted pair#7 - > CTS J6-D
J8-164 O _DTR/DSR+ e > DTR J6-E
J8-162 I0_DCD/DCD+ Twisted pair #6 - > RLSD J6-F
J8-161 SIG_GROUND SIG GND J6-B
J8-170 I_NIL/LL+ Twisted pair #9 <------ LT J6-K
J8-168 SIG_GROUND SIG GND J6-B
J8-155 I_RXD/TXD+ Twisted pair #3 Lemmme SD+ J6-P
J8-156 I_RXD/TXD- <mmmem SD- J6-S
J8-151 O_TXD/RXD+ Twisted pair #1 - > RD+ J6-R
J8-152 O_TXD/RXD- e > RD- J6-T
J8-157 |_RXC/TXCE+ Twisted pair #4 <------ SCTE+ J6-U
J8-158 I_RXC/TXCE- <--me-- SCTE- J6-W
J8-153 O_TXCE/RXC+ Twisted pair #2 =~ ------ > SCR+ J6-V
J8-154 O_TXCE/RXC- > SCR- J6-X
J8-159 IO_TXC/TXC+ Twisted pair #5 - > SCT+ J6-Y
J8-160 IO_TXC/TXC- e > SCT- J6-AA
SHIELD_GROUND Braid SHIELD GND J7-A
J8-178 I|_CTS/RTS+ Twisted pair # 8 <--ee- RTS J7-C
J8-180 |_DSR/DTR+ Lemmmen DSR J7-H
J8-185 O_RTS/CTS+ Twisted pair#7 - > CTS J7-D
J8-187 O DTR/DSR+ e > DTR J7-E
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What Is the 8T-V.35 Port Adapter?

Router End (200-Position Plug)

Network End (34-Pin Connector)

Pin Signal Note Direction Signal Pin
J8-189 I0_DCD/DCD+ Twisted pair #6 - > RLSD J7-F
J8-190 SIG_GROUND SIG GND J7-B
Jg-181 I_NIL/LL+ Twisted pair #9 <-mee- LT J7-K
J8-183 SIG_GROUND SIG GND J7-B
J8-196 I_RXD/TXD+ Twisted pair #3 <------ SD+ J7-P
J8-195 I|_RXD/TXD- <emmee- SD- J7-S
J8-200 O_TXD/RXD+ Twisted pair #1 ~ ---—- > RD+ J7-R
J8-199 O_TXD/RXD- e > RD- J7-T
J8-194 I_RXC/TXCE+ Twisted pair #4 <--e--- SCTE+ J7-U
J8-193 |_RXC/TXCE- <--m-e- SCTE- J7-W
J8-198 O_TXCE/RXC+ Twisted pair #2 - > SCR+ J7-V
J8-197 O_TXCE/RXC- > SCR- J7-X
J8-192 IO_TXC/TXC+ Twisted pair #5 - > SCT+ J7-Y
J8-191 IO_TXC/TXCc- e > SCT- J7-AA
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VIP2 and the 8T-V.35 Port Adapter

VIP2 and the 8T-V.35 Port Adapter

The 8T-V.35 port adapter is used on the VIP2, and can be installed in either port adapter slot O or
port adapter slat. Figure7 shavs the 81V.35 port adapter installed on a VIP2 in port adapterislot

Figure 7 VIP2 with a 8T-V.35 Port Adapter in Port Adapter Slot 1

CPU Boot ROM
Bus connector

4E in port
adapter
slot 0

Port adapter
handles not
shown

The following sections discuss information specific to the 8T-V.35 port adapter and its use on the
VIP2 in Cisco 7000 series and Cisco 7500 series routers:

® Installing or Replacing a Port Adapter on a VIP2, page 21
® Attaching a 8T-V.35 Compact Serial Cable, page 25
® Replacing an 8T-V.35 Compact Serial Cable, page 26
® Using the EXEC Command Interpreter, page 28
® Configuring the 8T-V.35 Interfaces, page 28
— Selecting Chassis Slot, Port Adapter, and Port Adapter Port Numbers, page 29
— Shutting Down an Interface, page 30
— Configuring Interfaces, page 32
— Configuring Timing (Clock) Signals, page 33
— Checking the Configuration, page 35
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VIP2 and the 8T-V.35 Port Adapter

Installing or Replacing a Port Adapter on a VIP2

A

Depending on the circumstances, you might need to install a new port adapter on a VIP2
motherboard or replace ailied port adapter in the field. In either case, you need a number 1 Phillips
screwdriver, an antistatic mat onto which you can place the removed interface processor, and an
antistatic container into which you can place a failed port adapter for shipment back to the factory.

Caution To prewent system problems, do not rere@ort adapters from the VIP2 motherboard, or
attempt to install other port adapters on the VIP2 motherboard while the system is operating. To
install or replace port adapters, first remove the VIP2 from its interface processor slot.

Note Each port adapter circuit board is mounted to a metal carrier and isveetosEiSD damage.

The follaving procedures should be performed by a Cisco-certified servige@ranly While the

VIP2 supports online insertion and removal (OIR), individual port adapters do not. To replace port
adapters, you must first remove the VIP2 from the chassis, then install or replace port adapters as
required. If a blank port adapter is installed on the VIP2 in which you want to install a new port
adapter, you must first remove the VIP2 from the chassis, then remove the blank port adapter.

When only one port adapter is installed on a VIP2, a blank port adapter must fill the empty slot to
allow the VIP2 and router chassis to conform to electromagnetic interference (EMI) emissions
requirements, and so that air flows through the chassis properly. If you plan to install a new port
adapter, you must first remove the blank port adapter.

Following is the standard procedure for removing and replacing any type of port adapter on the
VIP2:

Step1l  Attach an ESD-preventive wrist strap between you and an unfinished chassis surface.

Step2  Foranev port adapter installation or a port adapter replacement, disconpécteaface
cables from the ports on the front of the port adapter, although this is not required. You
can remove VIP2s with cables attached; however, we do not recommend it.

Step3  To remowe the VIP2 from the chassis, foldhe steps in the section “Rewing a VIP2”
in the configuration not8econd-Generation Versatile Interface Processor (VIP2)
Installation and ConfiguratiofiDocument Number 78-2658-xx), which shipped with
your VIP2,

Step4  Place the removed VIP2 on an antistatic mat.
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VIP2 and the 8T-V.35 Port Adapter

Step5  Locate the scke at the rear of the port adapter (or blank port adapter) to be replaced. (See
Figure 8.) This screw secures the port adapter (or blank port adapter) to its slot.

Figure 8  Location of Port Adapter Screw, Partial Port Adapter View

Step6  Remove the screw that secures the port adapter (or blank port adapter).

Step 7  With the screw removed, grasp the handle on the front of the port adapter (or blank port
adapter) and carefully pull it out of its slot, away from the edge connector at the rear of

the slot. (See Figure 9.)

Figure 9  Pulling a Port Adapter Out of a Slot, Partial Port Adapter View

Step 8  If you removed a port adapter, place it in an antistatic container for safe storage or
shipment back to thaé€tory If you remaed a blank port adaptero special handling is
required; however, store the blank port adapter for potential future use.
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VIP2 and the 8T-V.35 Port Adapter

Step9  Remove the new port adapter from its antistatic container and position it at the opening
of the slot. (See Figure 10.)

Caution To prevent jamming the carrier between the upper angi@dges of the port adapter slot,

and to assure that the edge connector at the rear of the port adapter mates with the connector at the
rear of the port adapter slot, neagertain that the leading edges of the carrier are between the upper
and lower slot edges, as shown in the cutaway in Figure 10.

Figure 10 Installing a New Port Adapter

H3150

Upper edge

Lower edge
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VIP2 and the 8T-V.35 Port Adapter

Step 10 Before you begin to insert the new port adapter in its slot, verify that the port adapter
carrier is between the upper andiéw slot edges, as sho in Figurell. Do not jam the
carrier between the slot edges.

Caution To ensure a positive ground attachment between the port adapter carrier and the VIP2
motherboard and port adapter slot, and to ensure that the connectors at the rear of the port adapter
and slot mate properly, the carrier must be between the upper and lower slot edges, as shown in
Figure 11.

Step 11  Carefully slide the new port adapter into the port adapter slot until the connector on the
port adapter is completely mated with the connector on the motherboard.

Figure 11 Aligning the Carrier Edge with Upper and Lower Slot Edges, Partial View

H3152

Step 12  Install the scre in the rear of the port adapter slot. (See Fi@uiar its location.) Do not
overtighten this screw.

Step 13 To replace the VIP2 in the chassis, fallthe steps in the section “Installing a VIFR,
the configuration not8econd-Generation Versatile Interface Processor (VIP2)
Installation and ConfiguratioDocument Number 78-2658-xx), which shipped with
your VIP2.

Step 14  If disconnected, reconnect the interface cables to the interface processor.

This completes the procedure for installing & pert adapter or replacing a port adapter on a VIP2.
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VIP2 and the 8T-V.35 Port Adapter

Attaching a 8T-V.35 Compact Serial Cable
On a single3T-V.35 port adapteyou can use only one compact serial cable/3b compact serial
cables areailableonly from Cisco Systems; thearenot available from outside commercial cable
vendors.

router. Attaching a compact serial cable of another interface type to the port adapter could damage
your router or the hardware at the network end of the cable.

n Caution Only attach a V.35 compact serial cable to the 8T-V.35 port adapter installed in your

Connect a compact serial cable to a 8T-V.35 port adapter as follows:

Step1l  Attach the compact serial cable directly to the receptacle on tke88Tport adapter and
tighten the strain-relief screws. (See Figure 12.)

Note Port adapters lva a handle attachedytithis handle is not shm to allav a full view of detail
on each port adapter’s faceplate.

When attaching the cable receptacle on th& 8% port adapteuse the cable-management betck
that shipped with your router for extra strain relief.

Figure 12 Connecting a 8T-V.35 Compact Serial Cable (Front View—Shown without Handle)

S SERIAL-V.35 W

O Q-0 -0 -0 -0 %0 %-0 -0 A-0UO

H7385
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S screw
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synchronous serial equipment 1\ _}\ _}\ _}\

Caution Compact serial cables must be attached correctly or damage to the cable plug will result.
A Attempting to force a cable plug on the 200-pin receptacle can damage the plug. Figure 13 shows
the correct orientation of the compact serial cable to the 8T-V.35 port adapter.
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Figure 13 Connecting the Compact Serial Cable
Correct
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Step2  Attach the network end of your serial cable to your DSU, CSU, DTE, or other external
synchronous-serial equipment and tighten the strain-relief screws.

This completes the procedure for attaching an 8T-V.35 compact serial cable to the 8T-V.35 port
adapter.

Replacing an 8T-V.35 Compact Serial Cable

The compact serial cable connected to each port determines the mode of the ports (the electrical
interface type is always V.35). The default mode of the ports is DCE, which allows you to perform
a loopback test on gport without haing to attach a port adapter cabler lkhformation related to
theloopback command, refer to the section “Using the ping and loopback Commands” later in this
document. Although DCE is the default, there is no default clock rate set on the interfaces. When
there is no cable attached to a port, the software actually identifies the Poivarsal, Cable
Unattachedrather than either a DTE or DCE interface.

Caution Only attach a V.35 compact serial cable to the 8T-V.35 port adapter installed in your
router. Attaching a compact serial cable of another interface type to the port adapter could damage
your router or the hardware at the network end of the cable.

Following is an @ample of theshow controller cbuscommand that shes an interéce port (2/1/0)
that has a V.35 DTE cable attached:

Router# show controller cbus

slot2: VIP2, hw 2.2, sw 21.40, ccb 5800FFA0, cmdg 480000C0, vps 8192
software loaded from flash slotO:muck/amcrae/vip2_21-40.mxt
FLASH ROM version 255.255
Mueslix Serial(8), HW Revision 0x1, FW Revision 1.20
Serial2/1/0, applique is V.35 DTE
gfreeq 48000140, Ifreeq 480001B0 (1536 bytes), throttled 0
rxlo 4, rxhi 90, rxcurr 0, maxrxcurr 0
txq 48001A80, txacc 48001A82 (value 58), txlimit 58
[display text omitted]
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To change the mode of a port online, you replace the compact serial cable and use software
commands to restart the interface and, if necessary, reconfigure the port for the new interface. At
system startup or restart, the VIP2 polls the iatr§ and determines the electrical iratesftype of

each port (according to the type of compact serial cable attacheddvelot does not necessarily
repoll an interhice when you change the adapter cable onlmen$ure that the system recognizes
the new interface type, shut down and reenable the interface after changing the cable.

Perform the follaving steps to change the mode of a port by replacing the compact serial cable. First
shut devn the interéce, then replace the cable and bring up the agerkith the n@ cable attached

so that the system recognizes the ingterface. (Refer to the section “Shuttingoan Interface”

later in this document when shuttingatoan interéce.) If you are replacing a cable with one of the
same mode, these steps are not necessary (simply replace the cable without interrupting operation).

Step1l  Atthe prvileged level of the EXEC, specify the port address, shutrdthe interfce, and
write the configuration to neolatile random-access memory (NVRAM). Add additional
configuration commands, if any, before you exit from Configuration mode (before you
enterCtrl-Z).

Router> enable

Password:

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# int serial 3/1/0
Router(config-int)# shutdown
Ctrl-z

Router#

Step2  Locate and remove the adapter cable to be replaced.

Step3  Connect the new cable between the 8T-V.35 port adapter and the network connection.
Tighten the thumbscrews at both ends of the cable to secure it in the ports.

Step4  Enter Configuration mode again, bring the port back up, and save the running
configuration to NVRAM.

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)# int serial 3/1/0

Router(config-int)# no shutdown

Ctrl-z

Router#

Router# copy running-config startup-config

These steps will prompt the system to poll the interface and recognize new interface immediately.

When you configure a port for a DCE intagé for the first time, or when you set up a loopback test,
you must set the clock rate for the port. When you connect a DCE cable to a port, theeinéglf
remain down, and the interface will not function until you set a clock rate (regardless of the DCE
mode default).

If you are changing the mode of the intexd from DCE to DTE, you do not need to change the clock
rate for the port. After you replace the DCE cable with a DTE cable and the system recognizes the
interface as a DTE, it will use thaternal clock signal from the remote DCEvabe and ignore the
internal clock signal that the DCE intacke normally uses. Therefore, once you configure the clock
rate on a port for either a DCE interface or loopback, you can leave the clock rate configured and
still use that port as a DTE interface.

This completes the procedure for replacing an 8T-V.35 compact serial cable on the 8T-V.35 port
adapter.
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Using the EXEC Command Interpreter

Before you use theonfigure command to configure the interfaces or change an existing
configuration, you must enter thepleged level of the EXEC command interpreter with theable
command. The system will prompt you for a password if one has been set.

The system prompt for the privileged level ends with a pound sign (#) instead of an angle bracket
(>). At the console terminal, enter the privileged level as follows:

Stepl  Atthe useilevel EXEC prompt, enter thenablecommand. The EXEC prompts you for
a privileged-level password, as follows:

Router> enable

Password:
Step2  Enter the passovd (the passaerd is case-sensit). For security purposes, the passad/
is not displayed.

Step3  When you enter the correct password, the system displays the privileged-mode system
prompt (#) as follows:

Router#

Proceed to the following section to configure the new interfaces.

Configuring the 8T-V.35 Interfaces

If you installed a new 8T-V.35-equipped VIP2 or if you want to change the configuration of an
existing interface, you must enter Configuration mode usingahiggure command. If you

replaced a 8T-V.35 port adapter that was previously configured, the system will recognize the new
8T-V.35 port adapter interfaces and bring each of them up in their existing configuration.

After you \erify that the ney 8T-V.35 port adapter is installed correctly (the enabled LED goes on),
use the privileged-levelonfigure command to configure the new interfaces. Be prepared with the
information you will need, such as the following:

® Protocols you plan to route on each new interface

® Internet protocol (IP) addresses if you will configure the interfaces for IP routing
® Whether or not the new interfaces will use bridging

® Timing source for each new interface and clock speeds for internal timing

Refer to the appropriate software documentation for descriptions of the configuration options
available and instructions for configuring a serial interface.

The following sections describe the commands for configuring an external clock signal for a DCE
interface and for configuring a port for NRZI encoding or 32-bit CRC. Configuration commands are
executed from the privileged level of the EXEC command interpreter, which usually requires
passverd access. (See the section “ShuttingvDan Interhce” on page 30.) Refer to the description
that follows and contact your system administrator, if necessary, to obtain access.
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Selecting Chassis Slot, Port Adapter, and Port Adapter Port Numbers

The following section describes how to identify chassis slot, port adapter, and serial interface port
numbers.

Note Although the processor slots in the seven-slot Cisco 7000, Cisco 7507, and 13-slot
Cisco 7513 are vertically oriented and those in the five-slot Cisco 7010 and Cisco 7505 are
horizontally oriented, all models use the same method for slot and port numbering.

In the router, physical port addresses specify the actual physical location of each interface port on
the router intedce processor end. (See Figlide) This address is composed of a three-part number
in the formatchassis slot number/port adapter number/interface port number

® The first number identifies the chassis slot in which the VIP2 is installed (as shown in the
example system in Figure 14).

® The second number identifies theypical port adapter number on the VIP2, and is either 0 or 1.

® The third number identifies the intace ports on each 8435 port adapter arevehys numbered
in sequence as interface 0 through 7.

Interface ports on the 8T-V.35 port adapter maintain the same address regardless of whether other
interface processors are installed or removed. However, when you move a VIP2 to a different slot,
the first number in the address changes to reflect the new slot number.

Figure 14 shows some of the slot port adapter and interface ports of a sample Cisco 7505 system.
For example, on the 8T-V.35-equipped VIP2 in chassis slot 3, the addresses for the interface ports
are 3/1/0 through 3/1/7 (chassis slot 3, port adapter slot 1, anddetpdrt® through 7). If the port
adapter \as in port adapter slot 0, these same iaterports wuld be numbered 3/0/0 through 3/0/7.

The first port adapter slot number igiays 0; the second port adapter slot numbemiays 1. The
individual interface port numbers always begin with 0. The number of additional ports depends on
the number of ports on a port adapRart adapters can ocgupither port adapter slot. There are no
restrictions.

Note If you remaove the 8FV.35-equipped VIP2 (shn in Figurel4) from chassis slot 3 and install
it in chassis slot 2, the addresses of those same ports become 2/1/0 through 2/1/7.
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Figure 14 Serial Interface Port Number Example (Cisco 7505 Shown)
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You can identify interface ports by physically checking the slot/port-adapter/interface port location
on the back of the router or by usisigowcommands to display information about a specific

interface or all interfaces in the router.

Shutting Down an Interface

Before you remove an intade that you will not replace, replace a compact serial cable, or replace
port adapters, shut dm (disable) the intesices to preent anomalies when you reinstall thevnar
reconfigured inteece processowWhen you shut den an interfce, it is designatetiministratively

downin theshowcommand displays.

Follow these steps to shut down an interface:

Step1  Enter the privileged level of the EXEC command interpreter. (Refer to the previous
section for instructions.)

Step 2 At the privileged-level prompt, enter Configuration mode and specify that the console
terminal will be the source of the configuration subcommands, as follows:
Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Step 3 Specify the slot/port address of the first irded that you ant shut davn by entering the
subcommanidhterface, followed by thetlype(serial) andslot/port(interface processor
slot number/0). The example that follows is for a VIP2 in interface processor slot 1:
Router(config)# interface serial 1/1/0

Step4  Enter theshutdown command, as follows:

Router(config-int)# shutdown
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Step5  To shut davn additional interdices, enter the slot/port address of each additionaldogerf
followed by theshutdown command. When you tia entered all the intex€es to be shut
down, pres€trl-Z (hold down the&Control key while you pres&) to exit Configuration
mode and return to the EXEC command interpreter prompt, as follows:

Router(config-int)# int serial 1/1/0
Router(config-int)# shutdown
Router(config-int)# int serial 1/1/1
Router(config-int)# shutdown
Ctrl-z

Router#

Step6  Write the new configuration to memory, as follows:

Router# copy running-config startup-config
[OK]
Router#

The system displays an OK message when the configuration has been stored.

Step 7  To verify that new interfaces are now in the correct state (shutdown), usteothie
interface serialslot/portcommand to display the specific interface, or useshiosy
interfacescommand, without variables, to display the status of all interfaces in the
system.

Router# show int serial 1/1/0

Serial 1/1/0 is administratively down, line protocol is down
Hardware is M8T-V.35
[display text omitted]

Step 8  To reenable the inteates, repeat the ptieus steps, but use the shutdowncommand
in Step 4; then write the new configuration to memory, as follows:

Router(config)# int serial 1/1/0
Router(config-int)# no shutdown
Ctrl-z

Router#

Router# copy running-config startup-config
[OK]
Router# show int serial 1/1/0

Serial 1/1/0 is up, line protocol is up
Hardware is M8T-V.35
[display text omitted]

For complete descriptions of sofwe configuration commands, refer to the publications listed in the
section “If You Need More Information” on page 2.
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Configuring Interfaces

Following are instructions for a basic configuration: enabling an adeyspecifying IP routing, and
setting up external timing on a DCE interface. You might also need to enter other configuration
subcommands, depending on the requirements for your system configuration and the protocols you
plan to route on the interface. For complete descriptions of configuration subcommands and the
configuration optionswailable for serial intekfces, refer to the appropriate safteydocumentation.

Each 8T-V.35 port adapter contains four serial interfaces. The following steps describe a basic
configuration. Press thieturn key after each step unless otherwise noted. gtiame you canxt
the privileged level and return to the user level by entetfis@ple at the prompt as follows:

Router# disable

Router>

Following is an example of a basic configuration procedure:

Step1l At the privileged-level prompt, enter Configuration mode and specify that the console
terminal will be the source of the configuration subcommands, as follows:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Step2 At the prompt, specify the first interface to configure by entering the subcommand
interface, followed by theype(serial) and slot/por{interface processor slot number/0).
The example that follows is for the first interface of the first port adapter, on a VIP2 in
interface processor slot 1:

Router(config)# interface serial 1/0/0
Step 3 If IP routing is enabled on the system, you can assign an IP address and subnet mask to

the interface with the addressconfiguration subcommand, as in the following
example:

Router(config-int)# ip address 1.1.1.10 255.255.255.0

Step4  Add ary additional configuration subcommands required to enable routing protocols and
set the interface characteristics.

Step5  If you are configuring a DTE interface, proceed to Step 7. If you are configuring a DCE
interface, you also need to configure the external clock signal, as described in the next
step.

Step6  Set the clock rate with thedock rate command. (See the section “Configuring Timing
(Clock) Signals” on page 33.)

Router(config-int)# clock rate 72000

Step7  Change the shutdown state to up and enable the interface as follows:

Router(config-int)# no shutdown

Step 8  Configure additional interfaces as required.
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Step9  When you have included all of the configuration subcommands to complete the
configuration, pres€trl-Z to exit Configuration mode.

Step 10  Write the new configuration to nonvolatile memory as follows:

Router# copy running-config startup-config
[OK]
Router#

This completes the procedure for creating a basic configuration.

Configuring Timing (Clock) Signals
All interfaces support both DTE and DCE mode, depending on the mode of the interface cable
attached to the portoTuse a port as a DTE intace, you need only connect a DTE compact serial
cable to the port. When the system detects the DTE mode cable, it automatically uses the external
timing signal. B use a port in DCE mode, you must connect a DCE aueidable and set the clock
speed with thelock rate configuration command. You must also set the clock rate to perform a
loopback test. This section describewtio set the clock rate on a DCE port and, if neceshany
to invert the clock to correct a phase shift between the data and clock signals.

Setting the Clock Rate

The deéult operation on a 8V.35 port adapter DCE intexte is for the DCE dice to generate its

own clock signal (TxC) and send it to the remote DTE. The remote DTE device returns the clock
signal to the DCE. Thelock rate command specifies the rate as a bits-per-second value. In the
following example, the clock rate for the serial interface on a 8T-V.35 port adapter on a VIP2 in
interface processor slot 3 (3/1/0) is defined as 72 kbps:

Router(config)# interface serial 3/1/0
Router(config-int)# clock rate 72000

Use theno clock rate command to remove the clock rate.
Following are the acceptable clockrate settings:

1200, 2400, 4800, 9600, 19200 38400, 56000, 64000,
72000, 125000 148000, 250000, 500000, 800000, 1000000,
1300000, 2000000, 4000000, 8000000

Inverting the Clock Signal

Systems that use long cables or cables that are not transmitting the TxC (clock) signal may
experience high error rates when operating at the higher transmission speeds. If an 8T-V.35 port
adapter DCE port is reporting a high number of error packets, a phase shift might be the problem.
Inverting the clock may correct this shift.

When the 8T-V.35 port adapter interface is a DTEjrhert-txc command inverts the TxC signal
it receives from the remote DCE. When the\8B5 port adapter inteate is a DCE, this command
inverts the clock signal to the remote DTE port. Usenthivert-txc command to change the clock
signal back to its original phase.
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Inverting the Data Signal

If the interface on the 8T-V.35 synchronous serial port adapter is used to drive a dedicated T1 line
that does not have B8ZS encoding (a method to avoid 15 zeros), the data stream must be inverted
(both TXD and RXD) either in the connecting CSU/DSU or the iatexf To invert the data stream
coming out of the 8T-V.35 port adapter, useitivert data command.

By inverting the HDLC data stream, the HDLC zero insertion algorithm becomes a ones insertion
algorithm that satisfies the T1 requirements. Be careful not to invert data both on the interface and
on the CSU/DSU as two data inversions will cancel each other out.

Configuring NRZI Format

All 8T-V.35 interfaces support nonreturn-to-zero (NRZ) and nonreturn-to-zero inverted (NRZI)
formats. Both formats use two different voltage levels for transmission. NRZ signals maintain
constant voltage levels with no signal transitions (no return to a zero voltage level) during a bit
interval and are decoded using absolwakigs (0 and 1). NRZI uses the same constant sigiedd le

but interprets the absence of data (a space) at ¢jvertieg of a bit interal as a signal transition and

the presence of data (a mark) as no transition. NRZ| uses relational encoding to decode signals rather
than determining absolute values.

NRZ format, the factory default on all interfaces, is most common. NRZI format, which is
configured with a software command, is commonly used with EIA/TIA-232 connections in IBM
environments.

To enable NRZI encoding onyaimterface, specify the slot and port address of the exterfollaved
by the commandrzi-encoding [mark]. EnterCtrl-Z when you hee finished with the configuration
change. In the example that follows, the first serial port on a 8T-V.35 port adapter in interface
processor slot 3 is configured for NRZI encoding:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 3/1/0
Router(config-int)# nrzi-encoding
Ctrl-Z

Router#

To disable NRZI encoding on a port, specify the slot and port address andus@&thieencoding
command. For complete command descriptions and instructions, refer to the related software
documentation.

Configuring CRCs

CRC is an error-checking technique that uses a calculated numeric value to detect errors in
transmitted data. All interfaces use a 16-bit CRC (CRC-CITT) by default, but also support a 32-bit
CRC. The sender of a data frame calculateB time tied sequenc@-CS). Before it sends a frame,

the sender appends the FCS value to the message. The receiver recalculates the FCS and compares
its calculation to the FCS from the sender. If there is a difference between the two calculations the
receiver assumes that a transmission error occurred and sends a request to the sender to resend the
frame.
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The deéult for all serial intedces is 16-bit CRC.olenable 32-bit CRC on an intack, specify the
slot and port address of the ingé follaved by the commancrc 32 In the &ample that follows,
the first serial port on a 8\.35 port adapter on a VIP2 in intaecke processor sl8tis configured for
32-bit CRC:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 3/1/0
Router(config-int)# crc 32

Ctrl-z

Router#

To disable CRC-32 and return to thealdf CRC-16 (CRC-CITT) setting, specify the slot and port
address and use the crc 32command. For command descriptions, refer to the related software
documentation.

Checking the Configuration

After configuring the new interface, use gt®wcommands to display the status of the new
interface or all interfaces, and use gileg andloopback commands to check connectivity.

Using show Commands to Verify the VIP2 Status

The following steps usghow commands to verify that the new interfaces are configured and
operating correctly.

Step1  Display the system hardwe configuration with thehow versioncommand. Ensure that
the list includes the new serial interfaces.

Step2  Display all the current intesite processors and their intexés with thehow controllers
cbuscommand. Verify that the new VIP2 appears in the correct slot.

Step3  Specify one of the new serial interfaces withghew interfacestype slot/port
adapter/interfaceeommand and verify that the first line of the display specifies the
interface with the correct slot numbéiso \erify that the inteidce and line protocol are
in the correct state: up or down.

Step4  Display the protocols configured for the entire system and specific interfaces with the
show protocolscommand. If necessary, return to Configuration mode to add or remove
protocol routing on the system or specific interfaces.

Step5  Display the running configuration file with tehow running-configcommand. Display
the configuration stored in NVRAM using tehow startup-configcommand. Verify
that the configuration is accurate for the system and each interface.

If the interface is down and you configured it as up, or if the displays indicate that the hardware is
not functioning properlyensure that the nebrk interface is properly connected and terminated. If
you still have problems bringing up the interface, contact a customer service representative for
assistance.

To display information about a specific interface, usesttmv interfacescommand with the
interface type and port address in the forafaiw interfaces[type slot/port adapter/pdt
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Following is an @ample of hav theshow interfaces[type slot/port adapter/pgrtommand displays
status information (including the physical slot and port address) for the interfaces you specify. In
these examples, most of the status information for each interface is omitted, and the eight serial
interfaces (0—7) are in chassis slot 3, in port adapter slot 1. oésréire administraély shut devn

until you enable them.)

Router# sh int serial 3/1/0
Serial3/1/0 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.0
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

Router# sh int serial 3/1/1
Serial3/1/1 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.1
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

Router# sh int serial 3/1/2
Serial3/1/2 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.2
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

Router# sh int serial 3/1/3
Serial3/1/3 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.3
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

Router# sh int serial 3/1/4
Serial3/1/4 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.4
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

Router# sh int serial 3/1/5
Serial3/1/5 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.5
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

36 PA-8T-V35 Synchronous Serial Port Adapter Installation and Configuration



VIP2 and the 8T-V.35 Port Adapter

Router# sh int serial 3/1/6
Serial3/1/6 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.6
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

Router# sh int serial 3/1/7
Serial3/1/7 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.7
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
(display text omitted]

With the VIP2 configuration shown in Figure 14, a 8T-V.35 port adapter is in port adapter slot 1.

With theshow interfacegype slot/port adapter/podommand, use guments such as the intece

type (serial, and so forth) and the slot, port adapter, and port numbers (slot/port adapter/port) to

display information about a specific serial interface only.

The following example of thehow interfaces seriaklot/port adapter/portommand shows all of

the information specific to the first 8T-V.35 interface port (interface port 0) in chassis slot 3, port

adapter slot 1:

Router# sh int serial 3/1/0
Serial3/1/0 is up, line protocol is up
Hardware is cyBus Serial
Internet address is 1.1.1.0
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive not set
Last input 2d18h, output 00:00:54, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0 (size/max/drops); Total output drops: 0
Queueing strategy: weighted fair
Output queue: 0/64/0 (size/threshold/drops)
Conversations 0/1 (active/max active)
Reserved Conversations 0/0 (allocated/max allocated)
5 minute input rate 0 bits/sec, O packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
16 packets input, 1620 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants
0 input errors, 0 CRC, 0 frame, 0 overrun, 1 ignored, 0 abort
3995 packets output, 1147800 bytes, 0 underruns
0 output errors, O collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out
1 carrier transitions
RTS up, CTS up, DTR up, DCD up, DSR up

For complete VIP2 command descriptions and examples, refer to the publications listed in the
section “If You Need More Information” on page 2.
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Theshow version (or show hardware) command displays the configuration of the system hanelw
(the number of each intexée processor type installed), the saftsnersion, the names and sources
of configuration files, and the boot imagesliéwing is an &ample of theshow versioncommand

used with a Cisco 7500 series system:

Router# show version

Cisco Internetwork Operating System Software

10S (tm) GS Software (RSP-A), Version 11.1(471) [amcrae 125]
Copyright (c) 1986-1996 by cisco Systems, Inc.

Compiled Sat 10-Aug-96 17:56 by amcrae

Image text-base: 0x600108A0, data-base: 0x60952000

ROM: System Bootstrap, Version 5.3(16645) [szhang 571], INTERIM SOFTWARE
ROM: GS Software (RSP-BOOT-M), Version 11.1(6), RELEASE SOFTWARE (fc1)

gshen_7500 uptime is 5 days, 4 minutes
System restarted by reload
System image file is "rsp-jv-mz", booted via slotO

cisco RSP2 (R4600) processor with 16384K bytes of memory.
R4600 processor, Implementation 32, Revision 2.0

Last reset from power-on

G.703/E1 software, Version 1.0.

SuperLAT software copyright 1990 by Meridian Technology Corp).
Bridging software.

X.25 software, Version 2.0, NET2, BFE and GOSIP compliant.
TN3270 Emulation software (copyright 1994 by TGV Inc).
Chassis Interface.

1 EIP controller (6 Ethernet).

1 VIP2 controller (8 Ethernet)(1 HSSI).

14 Ethernet/IEEE 802.3 interfaces.

1 HSSI network interface.

125K bytes of non-volatile configuration memory.

8192K bytes of Flash PCMCIA card at slot O (Sector size 128K).
8192K bytes of Flash internal SIMM (Sector size 256K).
Configuration register is 0x0

To determine which type of port adapter is installed on a VIP2 in your system, skevtttiag slot
command. Specific port adapter information is displayed, as shown in the following example of a

8T-V.35 port adapter in chassis slot 9:

Router# show diag 9
Slot 9:
Physical slot 9, ~physical slot 0x7, logical slot 8, CBus 0
Microcode Status 0xC
Master Enable, LED, WCS Loaded
Board is analyzed
Pending I/O Status: Console /0
EEPROM format version 1
VIP2 controller, HW rev 2.3, board revision UNKNOWN
Serial number: 03513619 Part number: 73-1684-03
Test history: 0x00 RMA number: 00-00-00
Flags: cisco 7000 board; 7500 compatible

EEPROM contents (hex):

0x20: 01 15 02 03 00 35 9D 13 49 06 94 03 00 00 00 00
0x30: 06 3D 00 2A 1A 00 00 00 00 00 00 00 00 00 00 00
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Slot database information:
Flags: Ox4  Insertion time: Ox12A0 (08:56:58 ago)

Controller Memory Size: 8 MBytes

PA Bay 0 Information:
Mueslix Serial PA, 8 ports
EEPROM format version 1
HW rev FF.FF, Board revision UNKNOWN
Serial number: 4294967295 Part number: 255-65535-255

PA Bay 1 Information:
Fast-Serial PA, 4 ports
EEPROM format version 1
HW rev 1.0, Board revision AOQ
Serial number: 02024473 Part number: 73-1389-05

Using the ping and loopback Commands

Thepaclet internet goper(ping) andloopback commands allw you to \erify that an interdice port

is functioning properly and to check the path between a specific port and connected devices at
various locations on the netwk. This section pnades brief descriptions of these commands. After
you \erify that the system and VIP2vebooted successfully and are operational, you can use these
commands to verify the status of interface ports. Refer to the publications listed in the section “If
You Need More Information” on page 2, for detailed command descriptions and examples.

Theping command sends an echo request out to a remote device at an IP address that you specify.
After sending a series of signals, the commaadsaa specified time for the remoteside to echo

the signals. Each returned signal is displayed as an exclamation point (!) on the console terminal;
each signal that is not returned before the specified timeout is displayed as a period (.). A series of
exclamation points (!!!'!') indicates a good connection; a series of periods (.....) or the messages
[timed out] or [failed] indicate that the connection failed.

Following is an &@ample of a successfping command to a remote serwith the address 1.1.1.10:

Router# ping 1.1.1.10 <Return>
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echoes to 1.1.1.10, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/15/64 ms
Router#

If the connection fails, verify that you have the correct IP address for the server and that the server
is active (powered on), and repeat pir\g command.

The loopback test ales you to detect and isolate equipment malfunctions by testing the connection
between the 8T-V.35 port adapter interface and a remote device such as a modem or a CSU/DSU.
Theloopback subcommand places an interface in loopback mode, which enables test packets that
are generated from thegng command to loop through a remote device or interface cable. If the
paclets complete the loop, the connection is good. If not, you can isotik tofthe remote déce

or interface cable in the path of the loopback test.

Note You must configure a clock rate on the gmeforeperforming a loopback test. However, if
no cable is attached to the port, the port is adminigdfgtip, and the port is in loopback mode, you
do not have to configure a clock rate on the port before performing a loopback test.
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Depending on the mode of the port, issuingltlmpback command checks the following path:

® When no interface cable is attached to the 8T-V.35 port adapter interface, or if a DCE cable is
attached to a port that is configured as line protocol upotipdack command tests the path
between the VIP2 and the interface port only (without leaving the VIP2 and port adapter).

® When a DTE cable is attached to the port|dopback command tests the path between the
VIP2 and the near (VIP2) side of the DSU or modem to test the 8T-V.35 port adapter interface
and interface cable.

Refer to the appropriate software configuration document for command descriptions and examples.

Cisco 7200 Series and the 8T-V.35 Port Adapter

The 8T-\/35 port adapter is used in the Cisco 7200 series and can be installedfitheraailable
port adapter slots. Figufies shows a 8T-85 port adapter installed in port adapter &lof a Cisco
7206.

Figure 15 Cisco 7206 with a 8T-V.35 Port Adapter in Port Adapter Slot 1
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The followving sections include information that is specific to the/&8b port adapter and its use in
the Cisco 7200 series routers:

® |Installing or Replacing a Port Adapter in Cisco 7200 Series Routers, page 41
® Attaching an 8T-V.35 Compact Serial Cable, page 44
® Replacing an 8T-V.35 Compact Serial Cable, page 46
® Using the EXEC Command Interpreter, page 47
® Configuring the 8T-V.35 Interfaces, page 48
— Selecting Port Adapter Slot and Serial Interface Port Numbers, page 48
— Shutting Down an Interface, page 49
— Configuring Interfaces, page 51
— Configuring Timing (Clock) Signals, page 52
— Checking the Configuration, page 54
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Installing or Replacing a Port Adapter in Cisco 7200 Series Routers

Depending on your circumstances, you might need to install a new port adapter in a Cisco 7200
series router or replaceailed port adapter in the field. In either case no tools are necessary; all port
adapters available for the Cisco 7200 series connect directly to the router midplane and are locked
into position by a port adaptevkr. When remang and replacing a port adaptgou will need an
antistatic mat onto which you can place a reatiport adapter and an antistatic container into which
you can place a failed port adapter for shipment back to the factory.

Note The Cisco 7200 series routers support OIR; therefore, you do not have to power down the
Cisco 7200 series routers when removing and replacing a 8T-V.35 port adapter.

When a port adapter slot is not in use, a blank port adapter must fill the empty slot tbelouter

to conform to EMI emissions requirements and to allow proper air flow across the port adapters. If
you plan to install a new port adapter in a slot that is not in use, you must first remove a blank port
adapter.

Removing a Port Adapter
Following is the procedure for removing a port adapter from a Cisco 7200 series router:

Step1l  Attach an ESD-preventative wrist strap between you and an unfinished chassis surface.

Step2  Place the port adaptewnksr for the desired port adapter slot in the undackosition. The
port adapter lever remains in the unlocked position. (Refer to Figure 16.)

Figure 16 Placing the Port Adapter Lever in the Unlocked Position (Cisco 7206 shown)
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Step3  Grasp the handle on the port adapter and pull the port adapter from the midplane, about
half way out of its slot. If you are removing a blank port adapter, pull the blank port
adapter from the chassis slot.
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Note As you disengge the port adapter from the router midplane, OIR adminighathuts dan
all active interfaces on the port adapter.

Step4  With the port adapter halfay out of the slot, disconnect all cables from the port adapter

Step5  After disconnecting the cables, pull the port adapter from its chassis slot.

Caution Always handle the port adapter by the carrier edges and handle; never touch the port
A adapter’s components or connector pins. (Refer to Figure 17.)

Figure 17 Handling a Port Adapter
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Step6  Place the port adapter on an antistaticasgfwith its componentading upvard, or in a
static shielding bag. If the port adapter will be returned toatify, immediately place
it in a static shielding bag.

This completes the procedure for removing a port adapter from a Cisco 7200 series router.

Replacing a Port Adapter
Following is the procedure for installing a new port adapter in a Cisco 7200 series router:

Step1l  Attach an ESD-preventative wrist strap between you and an unfinished chassis surface.

Step2  Use both hands to grasp the port adapter by its metal carrier edges and position the port
adapter so that its components are downward. (Refer to Figure 17).

Step3  Align the left and right edge of the port adapter metal carrier between the guides in the
port adapter slot. (Refer to Figure 18.)
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Figure 18 Aligning the Port Adapter Metal Carrier Between the Slot Guides (Cisco 7206 Shown)
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Step4  With the metal carrier aligned in the slot guides, gently slide the port adapter half way
into the slot.

Caution Do not slide the port adapter all thayinto the slot until you v& connected all required
cables. Trying to do so will disrupt normal operation of the router.

Step5  With the port adapter halfay in the slot, connect all required cables to the port adapter

Step 6  After connecting all required port adapter cables, carefully slide the port adapter all the
way into the slot until you feel the port adapter’s connectors mate with the midplane.

Step 7  After feeling the connector’'s mate, move the port adapter lever to the locked position.
Figure 19 shows the port adapter lever in the locked position.

Note If the port adapter lever does not move to the locked position, the port adapter is not
completely seated in the midplane. Carefully pull the port adapter half way out of the slot, reinsert
it, and move the port adapter lever to the locked position.
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Figure 19 Placing the Port Adapter Lever in the Locked Position (Cisco 7206 Shown)
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This completes the procedure for installing a new port adapter in a Cisco 7200 series router.

Attaching an 8T-V.35 Compact Serial Cable

A

On a single3T-V.35 port adapteyou can use only one compact serial cable/8b compact serial
cables are\ailable only from Cisco Systems; thare not gailable from outside commercial cable
vendors.

Caution Only attach a V.35 compact serial cable to the 8T-V.35 port adapter installed in your
router. Attaching a compact serial cable of another interface type to the port adapter could damage
your router or the hardware at the network end of the cable.

Connect a compact serial cable to the 8T-V.35 port adapter as follows:

Step1l  Attach the compact serial cable directly to the receptacle on tke38Tport adapter and
tighten the strain-relief screws. (See Figure 20.)

Note Port adapters have a handle attached, but it is not shown in Figure 20 to allow a full view of
detail on each port adapter’s faceplate.

When attaching the cable receptacle on th& 85 port adapteuse the cable-management betck
that shipped with your router for extra strain relief.
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Figure 20 Connecting a 8T-V.35 Compact Serial Cable (Front View—Shown without Handle)
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Caution Compact serial cables must be attached correctly or damage to the cable plug will result.
Attempting to force a cable plug on the 200-pin receptacle can damage the plug. Figure 21 shows
the correct orientation of the compact serial cable to the 8T-V.35 port adapter.

Figure 21 Connecting the Compact Serial Cable
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Step2  Attach the network end of your serial cable to your DSU, CSU, DTE, or other external
synchronous-serial equipment and tighten the strain-relief screws.

This completes the procedure for attaching an 8T-V.35 compact serial cable to the 8T-V.35 port
adapter.
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Replacing an 8T-V.35 Compact Serial Cable

The compact serial cable connected to each port determines the mode of the port (the electrical
interface type is always V.35). The default mode of the ports is DCE, which allows you to perform
a loopback test on gport without h&ing to attach a compact serial cabler kformation related

to theloopback command, refer to the section “Using the ping Command” later in this document.
Although DCE is the default, there is no default clock rate set on the interfaces. When there is no
cable attached to a port, the software actually identifies the prabbestype: None preserather

than either a DTE or DCE interface.

Caution Only attach a V.35 compact serial cable to the 8T-V.35 port adapter installed in your
router. Attaching a compact serial cable of another interface type to the port adapter could damage
your router or the hardware at the network end of the cable.

Following is an example of thehow controllerscommand that shows an interface port (1/0) that
has a V.35 DCE cable attached:

Router# sh cont serial 1/0

M8T-V.35: show controller:
PAS unit O, subunit 0, f/w version 1-19, Rev id 0x2800001, version 2
idb = 0x60942688, ds = 0x608A6570, ssb=0x608C6CFO
Clock mux=0x0, ucmd_ctrl=0x1C, port_status=0xC
maxdgram=1524, bufpool=32Kb, 64 particles
DCD=up DSR=up DTR=down RTS=down CTS=up
line state: down
cable type : V.35 DCE cable, received clockrate 123984
[display text omitted]

To change the mode of a port online, you replace the compact serial cable and use software
commands to restart the interface and, if necessary, reconfigure the port for the new interface. At
system startup or restart, the network processing engine polls the interfaces and determines the
electrical interface type of each port (according to the type of compact serial cable attached).
However, it does not necessarily repoll an interface when you change the adapter cable online. To
ensure that the system recognizes the interface type, shut dn and reenable the intade after
changing the cable.

Perform the follaving steps to change the mode of a port by replacing the compact serial cable. First
shut devn the interéce, then replace the cable and bring up the aterkith the n@ cable attached

so that the system recognizes the imgerface. (Refer to the section “ShuttingMdoan Interface”

later in this document when shuttingadoan interéce.) If you are replacing a cable with one of the
same mode, these steps are not necessary (simply replace the cable without interrupting operation).

Stepl  Atthe prvileged level of the EXEC, specify the port address, shutrdthe interfice, and
write the configuration to neolatile random-access memory (NVRAM). Add additional
configuration commands, if any, before you exit from Configuration mode (before you
enterCtrl-Z).

Router> enable

Password:

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# int serial 3/1/0
Router(config-int)# shutdown
Ctrl-z

Router#

Step2  Locate and remove the adapter cable to be replaced.
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Step3  Connect the new cable between the 8T-V.35 port adapter and the network connection.
Tighten the thumbscrews at both ends of the cable to secure it in the ports.

Step4  Enter Configuration mode again, bring the port back up, and save the running
configuration to NVRAM.

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)# int serial 3/1/0

Router(config-int)# no shutdown

Ctrl-z

Router#

Router# copy running-config startup-config

These steps will prompt the system to poll the interface and recognize new interface immediately.

When you configure a port for a DCE intagé for the first time, or when you set up a loopback test,
you must set the clock rate for the port. When you connect a DCE cable to a port, theamélf
remain davn, the clock LEDs will remain &fand the intedce will not function until you set a clock
rate (regardless of the DCE mode default).

If you are changing the mode of the intexd from DCE to DTE, you do not need to change the clock
rate for the port. After you replace the DCE cable with a DTE cable and the system recognizes the
interface as a DTE, it will use thaternal clock signal from the remote DCEvabe and ignore the
internal clock signal that the DCE intacke normally uses. Therefore, once you configure the clock
rate on a port for either a DCE interface or loopback, you can leave the clock rate configured and
still use that port as a DTE interface.

This completes the procedure for replacing an 8T-V.35 compact serial cable on the 8T-V.35 port
adapter.

Using the EXEC Command Interpreter

Before you use theonfigure command to configure the interfaces or change an existing
configuration, you must enter thepleéged level of the EXEC command interpreter with teable
command. The system will prompt you for a password if one has been set.

The system prompt for the privileged level ends with a pound sign (#) instead of an angle bracket
(>). At the console terminal, enter the privileged level as follows:

Stepl  Atthe useilevel EXEC prompt, enter thenablecommand. The EXEC prompts you for
a privileged-level password, as follows:

Router> enable

Password:

Step2  Enter the passovd (the passaerd is case-sensit). For security purposes, the passd/
is not displayed.

Step3  When you enter the correct password, the system displays the privileged-mode system
prompt (#) as follows:

Router#

Proceed to the following section to configure the new interfaces.
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Configuring the 8T-V.35 Interfaces

If you installed a n@ 8T-V.35 port adapter or if youamt to change the configuration of aiséng
interface, you must enter Configuration mode to configure the new interfaces. If you replaced a
8T-V.35 port adapter thatag preiously configured, the system will recognize the/83-V.35 port
adapter interfaces and bring each of them up in their existing configuration.

After you \erify that the n&v 8T-V.35 port adapter is installed correctly (the enabled LED goes on),
use the privileged-levelonfigure command to configure the new interfaces. Be prepared with the
information you will need, such as the following:

® Protocols you plan to route on each new interface

® |Internet protocol (IP) addresses if you will configure the interfaces for IP routing
® Whether or not the new interfaces will use bridging

® Timing source for each new interface and clock speeds for external timing

For a summary of the configuration options available and instructions for configuring a serial
interface on a Cisco 7200 series router, refer to the appropriate configuration publications listed in
the section “If You Need More Information” on page 2.

The following sections describe the commands for configuring an external clock signal for a DCE
interface and for configuring a port for NRZI encoding or 32-bit CRC. Configuration commands are
executed from the privileged level of the EXEC command interpreter, which usually requires
passwverd access. (See the section “Shuttingdan Interfice” on page 30.) Refer to the description
that follows and contact your system administrator, if necessary, to obtain access.

Selecting Port Adapter Slot and Serial Interface Port Numbers
The following section describes how to identify port adapter slot and serial interface port numbers.

Physical port addresses specify the actugigtal location of each intex€e port on the route(See
Figure 22.) This address is composed of a two-part number in the foomaidapter slot
number/interface port numheas follows:

® The first number identifies the chassis slot in which the 8T-V.35 port adapter is installed.

® The second number identifies the inaed ports on each 84.35 port adaptevhich are aliays
numbered in sequence as interface 0 through 7.

Interface ports on the 8T-V.35 port adapter maintain the same address regardless of whether other
port adapters are installed or removed. However, when you move a port adapter to a different slot,
the first number in the address changes to reflect the new slot number.

Figure 22 shows the interface ports of a 8T-V.35 port adapter in slot 1 of a Cisco 7206 router. The
port adapter slot numbers start with 1 and continue through 6 for the Cisco 7206 and continue
through 4 for the Cisco 7204 (slot 0 is always reserved for the Fast Ethernet port on the 1/O
controller—if present). The individual interface port numbers always begin with 0. The number of
additional ports depends on the number of ports on a port adamteadapters can ocguany port
adapter slot. There are no restrictions.

For ekample, the addresses of the irhed ports on the 8V.35 port adapter in chassis sloare 1/0
through 1/7 (chassis slot 1 and interface ports 0 through 7). If the 8T-V.35 port adapter was in port
adapter slot 4, these same interface ports would be numbered 4/0 through 4/7.
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Figure 22 Serial Interface Port Number Example
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You can identify interface ports by physically checking the slot/port adapter/interface port location
on the back of the router or by using software commands to display information about a specific
interface or all interfaces in the router.

Shutting Down an Interface

Before you remove an intade that you will not replace, replace a compact serial cable, or replace
port adapters, shut dm (disable) the intesices to preent anomalies when you reinstall thevnar
reconfigured inteece processowhen you shut den an interlce, it is designateatiministratively
downin theshowcommand displays.

Follow these steps to shut down an interface:

Step1  Enter the privileged |l@l of the EXEC command interpretéRefer to an earlier section
for instructions.)

Step2 At the privileged-level prompt, enter Configuration mode and specify that the console
terminal will be the source of the configuration subcommands, as follows:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Step3  Specify the slot/port address of the first irded that you ant shut davn by entering the
subcommandhterface, followed by thetype(serial) andslot/port(port adapter slot
number/0). The example that follows is for a port adapter in slot 1:

Router(config)# interface serial 1/0

Step4  Enter theshutdown command, as follows:

Router(config-int)# shutdown
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Step5  To shut davn additional interdices, enter the slot/port address of each additionaldogerf
followed by theshutdown command. When you tia entered all the intex€es to be shut
down, pres€trl-Z (hold down the&Control key while you pres&) to exit Configuration
mode and return to the EXEC command interpreter prompt, as follows:

Router(config-int)# int serial 1/0
Router(config-int)# shutdown
Router(config-int)# int serial 1/1
Router(config-int)# shutdown
Ctrl-z

Router#

Step6  Write the new configuration to memory, as follows:

Router# copy running-config startup-config
[OK]
Router#

The system displays an OK message when the configuration has been stored.

Step 7  To verify that new interfaces are now in the correct state (shutdown), usteothie
interface serialslot/portcommand to display the specific interface, or useshiosy
interfacescommand, without variables, to display the status of all interfaces in the
system.

Router# show int serial 1/0

Serial 1/0 is administratively down, line protocol is down
Hardware is M8T-V.35
[display text omitted]

Step 8  To reenable the inteates, repeat the ptieus steps, but use the shutdowncommand
in Step 4, then write the new configuration to memory, as follows:

Router(config)# int serial 1/0
Router(config-int)# no shutdown
Ctrl-z

Router#

Router# copy running-config startup-config
[OK]
Router# show int serial 1/0
Serial 1/0 is up, line protocol is up
Hardware is M8T-V.35
[display text omitted]

For complete descriptions of sofwe configuration commands, refer to the publications listed in the
section “If You Need More Information” on page 2.
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Configuring Interfaces

Following are instructions for a basic interface configuration: enabling an interface, specifying IP
routing, and setting up external timing on a DCE interface. You might also need to enter other
configuration subcommands, depending on the requirements for your system configuration and the
protocols you plan to route on the interface. For complete descriptions of configuration
subcommands and the configuration options available for serial interfaces, refer to the appropriate
software documentation.

Each 8T-V.35 port adapter contains four serial interfaces. The following steps describe a basic
configuration. Press thieturn key after each step unless otherwise noted. gtiame you canxt
the privileged level and return to the user level by entefis@ple at the prompt as follows:

Router# disable

Router>

Following is an example of a basic configuration procedure:

Step1l At the privileged-level prompt, enter Configuration mode and specify that the console
terminal will be the source of the configuration subcommands, as follows:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Step2 At the prompt, specify the first interface to configure by entering the subcommand
interface, followed by thetype(serial) and slot/interfac€port adapter slot number and
interface number). The example that follows is for the first interface of the first port
adapter in slot 1:

Router(config)# interface serial 1/0

Step 3 If IP routing is enabled on the system, you can assign an IP address and subnet mask to
the interface with the addressconfiguration subcommand, as in the following
example:

Router(config-int)# ip address 1.1.1.10

Step4  Add ary additional configuration subcommands required to enable routing protocols and
set the interface characteristics.

Step5  If you are configuring a DTE interface, proceed to Step 7. If you are configuring a DCE
interface, you also need to configure the external clock signal, as described in the next
step.

Step6  Set the clock rate with thedock rate command. (See the section “Configuring Timing
(Clock) Signals” on page 52.)

Router(config-int)# clock rate 72000

Step7  Change the shutdown state to up and enable the interface as follows:

Router(config-int)# no shutdown

Step 8  Configure additional interfaces as required.
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Step9  When you have included all of the configuration subcommands to complete the
configuration, pres€trl-Z to exit Configuration mode.

Step 10  Write the new configuration to nonvolatile memory as follows:

Router# copy running-config startup-config
[OK]
Router#

This completes the procedure for creating a basic configuration.

Configuring Timing (Clock) Signals
All interfaces support both DTE and DCE mode, depending on the mode of the interface cable
attached to the portoTuse a port as a DTE intace, you need only connect a DTE compact serial
cable to the port. When the system detects the DTE mode cable, it automatically uses the external
timing signal. B use a port in DCE mode, you must connect a DCE aueidable and set the clock
speed with thelock rate configuration command. You must also set the clock rate to perform a
loopback test. This section describewtio set the clock rate on a DCE port and, if neceshany
to invert the clock to correct a phase shift between the data and clock signals.

Setting the Clock Rate

The default operation on an 8T-V.35 port adapter DCE interface is for the DCE device to generate
its avn clock signal (TxC) and send it to the remote DTE. The remote DviEsdeturns the clock
signal to the DCE. Thelock rate command specifies the rate as a bits-per-second value. In the
following example, the clock rate for the serial interface on an 8T-V.35 port adapter in port adapter
slot 1 (1/0) is defined as 72 kbps:

Router(config)# interface serial 1/0
Router(config-int)# clock rate 72000

Use theno clock rate command to remove the clock rate.
Following are the acceptable clockrate settings:

1200, 2400, 4800, 9600, 19200 38400, 56000, 64000,
72000, 125000 148000, 250000, 500000, 800000, 1000000,
1300000, 2000000, 4000000, 8000000

Inverting the Clock Signal

Systems that use long cables or cables that are not transmitting the TxC (clock) signal may
experience high error rates when operating at the higher transmission speeds. If an 8T-V.35 port
adapter DCE port is reporting a high number of error packets, a phase shift might be the problem.
Inverting the clock may correct this shift.

When the 8T-V.35 port adapter interface is a DTEjrhert-txc command inverts the TxC signal
it receives from the remote DCE. When the\8B5 port adapter inteate is a DCE, this command
inverts the clock signal to the remote DTE port. Usenthivert-txc command to change the clock
signal back to its original phase.
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Inverting the Data Signal

If the interface on the 8T-V.35 synchronous serial port adapter is used to drive a dedicated T1 line
that does not have B8ZS encoding (a method to avoid 15 zeros), the data stream must be inverted
(both TXD and RXD) either in the connecting CSU/DSU or the iatexf To invert the data stream
coming out of the 8T-V.35 port adapter, useitivert data command.

By inverting the HDLC data stream, the HDLC zero insertion algorithm becomes a ones insertion
algorithm that satisfies the T1 requirements. Be careful not to invert data both on the interface and
on the CSU/DSU as two data inversions will cancel each other out.

Configuring NRZI Format

All 8T-V.35 interfaces support nonreturn-to-zero (NRZ) and nonreturn-to-zero inverted (NRZI)
formats. Both formats use two different voltage levels for transmission. Both formats use two
different wltage leels for transmission. NRZ signals maintain constatlitge le&els with no signal
transitions (no return to a zero voltage level) during a bit interval and are decoded using absolute
values (0 and 1). NRZI uses the same constant signal levels but interprets the absence of data (a
space) at the lginning of a bit interal as a signal transition and the presence of data (a mark) as no
transition. NRZI uses relational encoding to decode signals rather than determining abiadste v

NRZ format, the factory default on all interfaces, is most common. NRZI format, which is
configured with a software command, is commonly used with EIA/TIA-232 connections in IBM
environments.

To enable NRZI encoding onyaimterface, specify the slot and port address of the exterfollaved

by the commandrzi-encoding [marK. EnterCtrl-Z when you hee finished with the configuration
change. In the example that follows, the first serial port on an 8T-V.35 port adapter in port adapter
slot 1 is configured for NRZI encoding:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 1/0
Router(config-int)# nrzi-encoding
Ctrl-Z

Router#

To disable NRZI encoding on a port, specify the slot and port address andus@&thieencoding
command. For complete command descriptions and instructions, refer to the related software
documentation.

Configuring CRCs

CRC is an error-checking technique that uses a calculated numeric value to detect errors in
transmitted data. All interfaces use a 16-bit CRC (CRC-CITT) by default, but also support a 32-bit
CRC. The sender of a data frame calculateB time tied sequenc@-CS). Before it sends a frame,

the sender appends the FCS value to the message. The receiver recalculates the FCS and compares
its calculation to the FCS from the sender. If there is a difference between the two calculations the
receiver assumes that a transmission error occurred and sends a request to the sender to resend the
frame.

The dedult for all serial intedces is 16-bit CRC.olenable 32-bit CRC on an inteck, specify the
slot and port address of the interface followed by the comrmiansl.
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In the example that follavs, the first serial port on an-8135 port adapter in sldtis configured for
32-bit CRC:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# interface serial 1/1
Router(config-int)# crc 32

Ctrl-z

Router#

To disable CRC-32 and return to thealdf CRC-16 (CRC-CITT) setting, specify the slot and port
address and use the crc 32command. For command descriptions, refer to the related software
documentation.

Checking the Configuration

After configuring the new interface, use gt®wcommands to display the status of the new
interface or all interfaces, and use gileg andloopback commands to check connectivity.

Using show Commands to Verify the New Interface Status

The following steps usghow commands to verify that the new interfaces are configured and
operating correctly.

Step1  Display the system hardwe configuration with thehow versioncommand. Ensure that
the list includes the new serial interfaces.

Step2  Display all the current intesite processors and their intexés with thehow controllers
command. Verify that the new 8T-V.35 port adapter appears in the correct slot.

Step3  Specify one of the new interfaces with 8few interfacesport adapter type
slot/interfacecommand anderify that the first line of the display specifies the irsteef
with the correct slot number. Also verify that the interface and line protocol are in the
correct state: up or down.

Step4  Display the protocols configured for the entire system and specific interfaces with the
show protocolscommand. If necessary, return to Configuration mode to add or remove
protocol routing on the system or specific interfaces.

Step5  Display the running configuration file with tehow running-configcommand. Display
the configuration stored in NVRAM using tehow startup-configcommand. Verify
that the configuration is accurate for the system and each interface.

If the interface is down and you configured it as up, or if the displays indicate that the hardware is
not functioning properlyensure that the nebrk interface is properly connected and terminated. If
you still have problems bringing the interface up, contact a service representative for assistance.
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Using show Commands to Display Interface Information

To display information about a specific interface, usesttmv interfacescommand with the
interface type and port address in the forafeiw interfacegtype slot/pori

Following is an example of how tlslow interfaceqtype slot/poftcommand displays status
information (including the physical slot and port address) for the interface you specify. In this
example, most of the status information for each iatfis omitted, and an 8135 serial interdice

in slot 1 is used. In thesgamples, most of the status information for each iateris omitted, and
the eight serial inteaices (0—7) are in port adapter slot 1. (Istees are administragly shut devn
until you enable them.)

Router# sh int serial 1/0
Serial1/0 is up, line protocol is up
Hardware is M8T-V.35
Internet address is 1.1.1.0
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]

Router# shint serial 1/1
Seriall/1 is up, line protocol is up
Hardware is M8T-V.35
Internet address is 1.1.1.1
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]

Router# sh int serial 1/2
Seriall/2 is up, line protocol is up
Hardware is M8T-V.35
Internet address is 1.1.1.2
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]

Router# sh int serial 1/3
Seriall/3 is up, line protocol is up
Hardware is M8T-V.35
Internet address is 1.1.1.3
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]

Router# shint serial 1/4
Seriall/4 is up, line protocol is up
Hardware is M8T-V.35
Internet address is 1.1.1.4
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]

Router# sh int serial 1/5
Seriall/5 is up, line protocol is up
Hardware is M8T-V.35
Internet address is 1.1.1.5
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]
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Router# sh int serial 1/6
Seriall/6 is up, line protocol is up
Hardware is M8T-V.35
Internet address is 1.1.1.6
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]

Router#  shint serial 1/7
Seriall/7 is administratively down, line protocol is down
Hardware is M8T-V.35
Internet address is 1.1.1.7
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
(display text omitted]

With theshow interfacestype slot/porcommand, use gunments such as the intace type (serial,
and so forth), slot, and port number (slot/port number) to display information about a specific serial

interface only.

The following example of thehow interfaces seriaklot/portcommand shows all of the
information specific to the first 8T-V.35 interface port (interface port 0) in port adapter slot 1:

Router# sh int serial 1/0
Serial1/0 is up, line protocol is up
Hardware is M8T-V.35
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
Last input never, output 1d17h, output hang never
Last clearing of "show interface" counters never
Output queue 0/40, 0 drops; input queue 0/75, 0 drops
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
0 packets input, 0 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
24 packets output, 5137 bytes, 0 underruns
0 output errors, O collisions, O interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions DCD=down DSR=down DTR=down RTS=down CTS=down

Theshow version (or show hardware) command displays the configuration of the system hanelw
(the number of each intade processor type installed), the saftenersion, the names and sources
of configuration files, and the boot imagesliéwing is an &ample of theshow versioncommand:

Router# show version

Cisco Internetwork Operating System Software

10S (tm) 7200 Software (C7200-J-M), Version 11.1(6) [rmontino 105]
Copyright (c) 1986-1996 by cisco Systems, Inc.

Compiled Sun 04-Aug-96 06:00 by rmontino

Image text-base: 0x600088A0, data-base: 0x605A4000

ROM: System Bootstrap, Version 11.1(6) RELEASED SOFTWARE

Router uptime is 4 hours, 22 minutes
System restarted by reload
System image file is "c7200-j-mz", booted via slotO

cisco 7206 (NPE150) processor with 12288K/4096K bytes of memory.
R4700 processor, Implementation 33, Revision 1.0 (Level 2 Cache)
Last reset from power-on

Bridging software.
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SuperLAT software copyright 1990 by Meridian Technology Corp.
X.25 software, Version 2.0, NET2, BFE and GOSIP compliant.
TN3270 Emulation software (copyright 1994 by TGV INC).
Chassis Interface.

4 Ethernet/IEEE 802.3 interfaces.

2 FastEthernet/IEEE 802.3 interfaces.

4 Token Ring /IEEE802.5 interfaces.

12 Serial network interfaces.

1 Compression port adapter.

125K bytes of non-volatile configuration memory.

1024K bytes of packet SRAM memory.

20480K bytes of Flash PCMCIA card at slot O (Sector size 128K).
8192K bytes of Flash internal SIMM (Sector size 256K).
Configuration register is 0x2

To determine which type of port adapter is installed in your system, usbdvediagslot
command. Specific port adapter information is displayed, as shown in the following example of an
8T-V.35 port adapter in chassis slot 1:

Router# show diag 1

Slot 1:

Mueslix serial (V.35) port adapter, 8 ports

Port adapter is analyzed

Port adapter insertion time 2d09h ago

Hardware revision 255.255 Board revision UNKNOWN
Serial number 4294967295 Part number 255-65535-255
Test history  OxFF RMA number  255-255-255
EEPROM format version 1

EEPROM contents (hex):

0x20: 01 OD FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x30: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

For command descriptions anxbenples for the Cisc6200 series routers, refer to the publications
listed in the section “If You Need More Information” on page 2.

Using the ping Command

Thepaclet internet goper(ping) andloopbackcommands alle you to \erify that an interice port

is functioning properly and to check the path between a specific port and connected devices at
various locations on the nedwk. This section pnades brief descriptions of these commands. After

you verify that the router has booted successfully and is operational, you can use these commands
to verify the status of interface ports. Refer to the publications listed in the section “If You Need
More Information” on page 2, for detailed command descriptions and examples.

Theping command sends an echo request out to a remote device at an IP address that you specify.
After sending a series of signals, the commaaissa specified time for the remotevide to echo

the signals. Each returned signal is displayed as an exclamation point (!) on the console terminal,
each signal that is not returned before the specified timeout is displayed as a period (.). A series of
exclamation points (!!!!!) indicates a good connection; a series of periods (.....) or the messages
[timed out] or [failed] indicate that the connection failed.

Following is an @ample of a successfaing command to a remote serwvith the address 1.1.1.10:

Router# ping 1.1.1.10 <Return>

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echoes to 1.1.1.10, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/15/64 ms
Router#
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If the connection fails, verify that you have the correct IP address for the server and that the server
is active (powered on), and repeat pireg command.

The loopback test ales you to detect and isolate equipment malfunctions by testing the connection
between the 8T-35 port adapter inteate and a remote dee such a modem or a CSU/DSU. The
loopback subcommand places an interface in loopback mode, which enables test packets that are
generated from thging command to loop through a remoteide or interbice cable. If the paeks
complete the loop, the connection is good. If not, you can isolate a fault to the remote device or
interface cable in the path of the loopback test.

Note You must configure a clock rate on the gmeforeperforming a loopback test. However, if
no cable is attached to the port, the port is adminigdfgitip, and the port is in loopback mode, you
do not have to configure a clock rate on the port before performing a loopback test.

Depending on the mode of the port, issuingltlmpback command checks the following path:

® When no interface cable is attached to the 8T-V.35 port adapter interface, or if a DCE cable is
attached to a port that is configured as line protocol upotipdack command tests the path
between the netwrk processing engine and the inéed port only (without leang the netwrk
processing and port adapter).

® When a DTE cable is attached to the port|dopback command tests the path between the
network processing engine and the near (loekvprocessing engine) side of the DSU or modem
to test the 8T-V.35 port adapter interface and interface cable.

For complete descriptions of interface subcommands and the configuration options available for
Cisco7200 series-related intedes, refer to the publications listed in the sectiondlf Meed More
Information” on page 2.
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Cisco Connection Online

Cisco Connection Online (CCO), formerly Cisco Information Online (ClO), is Cisco Systems’ primary
real-time support channel. Maintenance customers and partners can self-register on CCO to obtail
additional content and services.

Available 24 hours a day days a week, CCO prides a wealth of standard aralwe-added services

to Cisco’s customers and business partners. CCO services include product information, software
updates, release notes, technical tips, the Bug Navigator, configuration notes, brochures, descripti
of service offerings, and download access to public and authorized files.

CCO serves a wide variety of users through two interfaces that are updated and enhanced
simultaneously—a character-based version and a multimedia version that resides on the World Wi
Web (WWW). The character-based CCO supports Zmodem, Kermit, Xmodem, FTP, and Internet
e-mail, and isxellent for quick access to informatiowen lower bandwidths. The WWW version of
CCO provides richly formatted documents with photographs, figures, graphics, and video, as well
hyperlinks to related information.

You can access CCO in the following ways:
® WWW: http://www.cisco.com.

* WWW: http://www-europe.cisco.com.
®* WWW: http://www-china.cisco.com.

® Telnet: cco.cisco.com.

® Modem: From North America, 408 526-8070; from Europe, 33 1 64 46 40 82. Use the following
terminal settings: VT100 emulation; databits: 8; parity: none; stop bits: 1; and baud rates up to
14.4 kbps.

For a coy of CCO5 Frequently Asiéd Questions &Q), contact ccdielp@cisco.com. For additional
information, contact cco-team@cisco.com.

Note If you are a network administrator and need personal technical assistance with a Cisco product
that is under warranty or covered by a maintenance contract, contact Cisco’s Technical Assistance
Center (TAC) at 800653-2447, 40826-7209, or tac@cisco.conp dbtain general information about

Cisco Systems, Cisco products, or upgrades, contact 800 553-6387, 408 526-7208, or
cs-rep@cisco.com.
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