
































































































































































































































































































































































































































Step 5:  Turn on the system for an installation check.

Step 6:  Check the LEDs. The CSC-MT card has one green and three red LEDs. The red
LEDs each indicate battery status. If one of the three on-board backup batteries
should fail, its corresponding LED lights. The green LED indicates power is
supplied to the card. It is normally on when the system is powered up.

Step 7:  Replace the card access panel or the cover.

Step 8:  When the procedure is complete, enter the time, date, and your initials next to
the appropriate entry in the Installation Checklist. Enter any additional comments
on the procedure in the site log, if desired.

Network Interface Controller Subsystems

This section describes the network interface controller cards. Cisco Systems offers a variety
of interfaces contained on different types of controller cards. Some controller cards contain
more than one interface type.There are also restrictions on the types and number of
interfaces you may configure in each of the chassis; these are noted throughout the
descriptions.

The Cisco network interface controller cards include the following:

m  Fiber Distributed Data Interface card (CSC-FCI)

m  Multiport Ethernet Controller card (CSC-MEC)

m  Serial-Port Communications Interface card (CSC-SCI)

m  High-Speed Serial Communications Interface card (CSC-HSCI)

® Multiport Communications Interface card providing both serial and Ethernet network
connections (MCI)

m  4Mbps Token Ring interface card (CSC-R)
B 4 or 16Mbps Token Ring interface card (CSC-R16)

Each card is described in the following subsections.

Installing the CSC-FCI Controller Card

The Cisco Fiber Distributed Data Interface controller card (CSC-FCI) is the system interface
for both single-mode and multimode FDDI networks. It is connected to the cBus backplane
in the AGS+. Each FDDI applique requires one CSC-FCI controller card. The CSC-FCI
contains a 16-million-instructions-per-second (MIPS) processor for fast packet switching. It
uses Advanced Micro Devices AM79C83 FORMAC chips for media access control
functions.
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Figure 5-20 is a line drawing of the CSC-ECI FDDI controller card viewed from the
component side.
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Figure 5-20 CSC-FCI Card — Component Side View

Procedure:
Install the CSC-FCI card in a chassis as follows:

Step 1:  Turn off the unit and unplug it.
Step 2: Remove the AGS+ card access panel to gain access to the card cage.

Step 3:  Switch settings: the CSC-FCI card has no user-selectable settings. It comes
preconfigured from the factory and needs no other configuration.

Step 4:  Insert the CSC-FCI in the card cage. See Figure 5-20 for an illustration of slot
placement.

There are four cables coming from the applique card. The cables are labeled P1,
P2,P3,and P4. Refer to Figure 5-20 for an illustration of the connectors on the
CSC-FCI controller card. In general, route cables under the card cage through

the space provided, and then up to the card where they attach. Be careful not to
restrict the airflow or destroy the integrity of the electrical grounding or power

supply

Step 5:  Connect the 16-pin cable labeled P4 to the 16-pin connector labeled P4.

Step 6:  Connect the 26-pin cable labeled P1 to the 26-pin connector labeled P1.

Step 7:  Connect the 26-pin cable labeled P2 to the middle 26-pin connector labeled P2.

Step 8: Connect the 26-pin cable labeled P3 to the 26-pin connector at the far edge of
the card labeled P3.
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Step 9:  Turn on the system for installation check.

Upon power-up, all LEDs light, indicating the card is active. Once the system is
booted and the cBus Controller card firmware has completed its discovery phase,
it then lights only those LEDs that indicate the presence of a card in any cBus slot.
There are four sets of LEDs, one for each interface slot in the cBus. One light
from each set will light upon detection of an interface card. Figure 5-21 illustrates
which LED will light to indicate the presence of a card in the cBus. The orien-
tation of Figure 5-21 is looking at the card as installed—edge on, component side
up.The numbers above each LED indicate the cBus slot number.

slot numbers
0 1 2 3

| [ ' '
componen®® [0 o o oJo o o oJo o 0 o]o o o o] LeDs
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Figure 5-21 CSC-CCTL LED Indications — Edge-on View

An error condition is indicated if no LEDs light at power-up, or after the booting
sequence. If this happens, check that all cards are firmly seated. If there is still no
indication upon a second power-up attempt, contact a Cisco Systems at the
number provided in the “Service and Support” section in the front of this publi-
cation.

Step 10: When the card tests successfully, turn off power to the system and replace the
panel. Then, reboot the system.

Installing the CSC-MEC Card

The Cisco Multiport Ethernet Controller (CSC-MEC) card provides two, four, or six
high-speed Ethernet ports. It operates on Cisco’s proprietary cBus backplane in the AGS+

router, and provides switching rates of over 20,000 packets per second for both bridging and
routing functions.

The card contains a 16-million-instructions-per-second (MIPS) bit-slice processor to

provide a high-speed data path between the CSC-MEC and other high-speed interfaces on
the cBus.

Figure 5-22 is a line drawing of the CSC-MEC card viewed from the component side.
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Figure 5-22 CSC-MEC Card — Component Side View
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The CSC-MEC Ethernet ports support the IEEE 802.3/Ethernet Version 2 specifications
by default, and EthernetVersion 1 specifications with modifications.

Procedure:
Install the CSC-MEC card in a chassis as follows:

Step 1:  Turn off the unit and unplug it.
Step 2: Remove the AGS+ card access panel to gain access to the card cage.

Step 3:  Check that the jumper settings are correct. Figure 5-23 shows the default jumper
/ settings, which are correct for operation with IEEE 802.3 and Ethernet Version
2 specification transceivers. To connect Ethernet Version 1 specification
transceivers, you must change the jumper setting as specified in Figure 5-24. -

Step 4:  Insert the CSC-MEC in the card cage. See Figure 5-1 for an illustration of slot
placement in the cBus.

Step 5: Internally, connect a cable and 15-pin Ethernet connector to a port on the card
and to an Ethernet connector on the back panel.

Step 6:  Externally, attach an Ethernet transceiver cable from the 15-pin slide latch
connector to a transceiver or MAU.

Make sure that the connecting cable is an IEEE 802.3 cable if connecting to an
IEEE 802.3 transceiver, or an Ethernet-compatible cable if connecting to an
EthernetVersion 1 or 2 transceiver. See step 3 for instructions to make the jumper

settings necessary to attach to an Ethernet Version 1,Version 2, or IEEE 802.3
transceiver.
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Note: Follow the same internal cabling pattern established at the factory.

Step 7:

Step 8:

Turn on the system for an installation check and watch for the Ethernet LEDs to
light. Depending upon the configuration of the card, there will be two, four, or
six LEDs lit upon turn on.The ports are activated from left to right when viewing
the card edge-on, component side up.The LED is located to the right of the
connector. The LEDs light to indicate the interface is functional, even when it is
not attached to a transceiver. Use the monitoring commands described in the
section “Unit Numbering,” earlier in this chapter, to display the interface
configuration.

If, after the power-up and boot sequence, no LED is lit for a connector that
should be functional, turn off power and check that the card is firmly seated in
the card cage, then go through the installation check again. If after a second
power-up and boot sequence the LED is not lit, contact customer service with
the phone numbers provided in the section titled “Service and Support” in the
front of this guide.

When the card tests successfully, turn off power and replace the panel, then reboot
the system.

CSC-MEC Jumper Settings for Ethernet Version 1

Figure 5-24 shows the appropriate jumper settings to use when you attach EthernetVersion
1 cables to the Ethernet connector. Figure 5-23 shows the appropriate jumper settings to
use when you attach EthernetVersion 2 and IEEE 802.3 cables to the Ethernet connector.

Ethernet connectors
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Figure 5-23 Jumper Settings for Ethernet Version 2 and IEEE 802.3
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Figure 5-24  Jumper Settings for Ethernet Version 1
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Jumpers on pin sets W1 through W6 set the electrical specifications for the Ethernet
transceiver connection. Each jumper is moved right one pin, as shown in Figure 5-24 to
change the electrical specifications of its corresponding connector. Pin set W1 corresponds
to the far left connector when using the orientation seen in Figure 5-24 (facing the
component side of the card with the connectors at the top). Each connector corresponds
consecutively to a pin set, moving right to left. These designations do not correspond to the
unit numbers assigned to each Ethernet port by firmware; that process is described in the
section “Unit Numbering,” earlier in this chapter.

Installing the HSCI Card

EPROMS (15)

Al

The High-speed Serial Communications Interface (HSCI) is a higher-speed version of the
Serial Communications Interface (CSC-SCI) card. The HSCI provides a full duplex
synchronous serial interface for transmitting and receiving data at rates of up to 52 Mbps
with the HSA applique, or 125 Mbps with the ULA applique; the actual rate is determined
by the external DSU and the service.

The HSCI card resides on the cBus in the system card cage. Before installing the card, read
the “cBus Configuration” section earlier in this chapter. Figure 5-25 shows the HSCI card
viewed from the component side.

In addition to normal network diagnostics, the HSCI card provides a ribbon cable loopback
hardware diagnostic, which is described later in this section.

connectors

i 1/ \A 1
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Figure 5-25 HSCI Network Interface Card — Component Side View
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You will need a standard (#1) Phillips screwdriver, and an ESD-prevention wriststrap to
install the HSCI Network Interface Card in one of the cBus slots in the system card cage.
You need only remove the front card cage access panel to install the HSCI card.

Caution: Be sure to follow the ESD prevention procedures described in the previous
section. Failure to do so may cause intermittent or immediate equipment failure.

Procedure:

Install the HSCI card as follows:

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:

Step 6:
Step 7:
Step 8:

Step 9:
Step 10:

Step 11:

Turn off the AGS+ and unplug it.

Remove the front access panel to gain access to the card cage.

Insert the HSCI in cBus slot 3 or other predetermined cBus slot.

Place any additional HSCI cards into slots 2, then 1, then 0, respectively.

Connect the 6-pin cable, from the HSA or ULA applique, to the power
connector on the card.

Connect 50-pin Receive (R) cable from the applique to the Receive (R)
connector on the card.

Connect the 50-pin Transmit (T) cable from the applique to the Transmit (T)
connector on the card.

With HSA applique only—Connect the 34-pin cable from the HSA to the 34-pin
connector on the card.

Replace the front access panel.

Turn on the system for an installation check.

Check the LEDs on the applique. If any of the cables are crossed, the red ER
indicator, shown in Figure 5-26, will light.
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Figure 5-26 HSA Error Indicator

Ribbon Cable Loopback Test

The ribbon cable loopback is a hardware troubleshooting and verification feature. After
installing or swapping an HSCI card, or ULA or HSA applique, or if the HSSI complex or
the UltraNet complex is not functional, use this test to verify operation of the HSCI card.

Note: When performing the hardware ribbon cable loopback function, it is not necessary
to use the software loopback command, since a physical loopback is already created.

Procedure:
To perform the ribbon cable loopback test:

Step 1:  Turn off the AGS+ power, and remove the front card cage access panel.

Step 2:  On the HSCI card, disconnect both 50-pin cables and, if present, the 34-pin
cable.

Connect a cable with two 50-pin connectors between the Transmit and Receive ports of the
HSCI card (see Figure 5-27).
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Figure 5-27 Cable Connections for Loopback Test

Step 3:  Turn the AGS+ power back on.The software will recognize the HSCI as an
UltraNet interface, which is the default when no applique is installed.

Step 4: At the # prompt, enter the following commands. For the ultra address, use any
non-0/0 value. For the ip address, use any valid ip address, such as the one already
assigned to the serial interface you're testing.

#config

interface ultranet 0
ultra address 88/20

ip address [addr] [mask]
no shutdown

~Z

Installing Interface and System Cards @ 5-43



Step 5:  Then ping the interface.

ping [addr]

Step 6:  If the ping returns a series of exclamation points (!!!!!), the ping was successful.
Any fault with the installation of the interface is now isolated to the applique or
farther out on the interface. If the ping returns a series of ellipses (.....), the ping
was not successful; the fault is isolated to the HSCI card.

Step 7:  Turn off the AGS+ power, and remove the 50-pin cable from the HSCI Transmit
and Receive ports.

Step 8: Reconnect the two internal 50-pin cables (and, if present, the 34-pin cable) to
the HSCI card.

Step 9:  Replace the front card cage access panel, and turn the AGS+ power back on.

Installing the SCI Card

The Cisco Serial-port Communications Interface (SCI) card, shown in Figure 5-28,
provides up to four 4-megabit per second, channel-independent, serial interface ports on
two 50-pin connectors. Each connector supports two synchronous serial ports. The 50-pin
cable is split so that appliques of varying types can share the same cable.

Most Cisco systems routers will contain either the Serial Port Communications Interface
(SCI) cards, which offers up to four fast serial ports, and/or the Multiport Communications
Interface (MCI) cards (described in a later section), which offer both fast serial and Ethernet
ports.

Power Requirements: 4.2A at +5V.

Ribbon Connectors
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Figure 5-28 SCI Card — Component Side View
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Warning: Each end of the 50-pin ribbon cable is keyed for correct attachment. Reversal
of the cable at either end causes permanent damage to the SCI card.

Chassis Restrictions

The chassis limitations of the SCI and MCI controllers are shown in Table 5-4. The CSC-R
card consumes as much power as an MCI-type interface. If using both MCI and CSC-R
interfaces in any chassis, the total number of controllers must not exceed the numbers
indicated.

Table 5-4  Number of SCI/MCI Interfaces per Chassis

Chassis No./Controllers

AGS+ 7
AGS 4
MGS 3; one must be an MCI to which the CSC-MC attaches
CGS 1; MCI only
Procedure:

Install the SCI card in a chassis as follows:

Step 1:  Turn off the unit and unplug it.
Step 2:  Remove the card access panel (A-type and M-chassis) or the cover (C-chassis) to

gain access to the card cage.

Step 3:  Select jumper settings. Configurable options for the SCI include serial interface
clocking and the system bus unit number.

Step 4:  Unit number selection—Select the appropriate dip switch setting, located in the
upper left-hand corner of the card, next to the bank of LEDs. (Table 5-5 shows
the SCI switch settings for unit numbering.)

Note: The unit numbers of the CCTL, SCI, MCI, and CSC-R 16 cards must be unique.

Step 5:  Choose the clock options. The SCI card has four clock options; they are
controlled by the jumpers located just under the 50-pin ribbon cable connectors.
(Table 5-7 shows the appropriate settings.) The jumper settings must agree with
the requirements of the appliques for proper operation. DTE appliques usually
require normal External Transmit Clock.

Step 6: Insert the SCI card in the card cage.
Step 7:  Connect a 50-pin ribbon cable to the SCI card serial port.
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Step 8:

Step 9:

Connect one half of the opposite end of the cable to a 25-pin connector on the
appropriate applique. Connect the other half to the auxiliary port, if your system
is configured with one.

Attach these connectors to an applique on the back panel (RS-232,V.35, or
R S-449) as ordered.

Note: On the newer Cisco-designed RS-232 applique, the cable between the SCI card
and the applique is keyed on both ends. This means that the cable connector is installed on
the serial port so the connector pins are aligned.

Step 10:
Step 11:

Step 12:
Step 13:

When making this connection with older, non-Cisco designed appliques, it is
important to determine the location of pin-1 for each port and match it correctly
to pin-1 on the applique. If the connectors are not installed correctly, it will cause
damage to the interface controller card.

Turn on the system for installation check.

Check LEDs. The SCI card contains a bank of 16 LEDs; however, only four are
currently used. The LEDs listed in Table 5-6 light when the interface
acknowledges the Carrier Detect signal from the CSU/DSU.

Replace the card access panel or the cover.

When the procedure is complete, enter the time, date, and your initials next to
the appropriate entry in the Installation Checklist. Enter any additional
comments on the procedure in the site log, if desired.

Table 5-5 shows the SCI Switch S1 settings for unit numbering.

Table 5-5

Unit

N o WD O

SCI Switch S1 Settings for Unit Numbering

S1-1 S1-2 S1-3 S1-4
off off off off
off off off on
off off on off
off off on on
off on off off
off on off on
off on on off
off on on on
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Table 5-6 shows the SCI card LED descriptions. When the indicated LED is lit, Carrier
Detect is present on that serial interface. To identify the LEDs, LED O is at the left side as you
face the bank of LEDs.

Table 5-6  SCI LED Descriptions

LED Port
Serial O
Serial 1
Serial 2

12 Serial 3

Table 5-7 shows the appropriate SCI jumper settings for the clock options. The last two
columns of the table (DTE and DCE) indicate the setting that should be used with either the
DTE or DCE applique. Cisco products are shipped with the factory default set to work with
the DTE appliques. These appliques require external clocking; the CSU/DSU provides the
clocking for the circuit.

Table 5-7  SCI Jumper Settings for Clock Options

Jumper Pair Signal Description Interface DTE DCE
N24 Normal External Transmit Clock Serial 0 X —_
N23 Inverted External Transmit Clock  Serial 0 — -
N22 Normal Internal Transmit Clock Serial 0 — X
N21 Inverted Internal Transmit Clock Serial 0 — —
N28 Normal External Transmit Clock Serial 1 X —
N27 Inverted External Transmit Clock  Serial 1 — —
N26 Normal Internal Transmit Clock Serial 1 — X
N25 Inverted Internal Transmit Clock Serial 1 — —
N14 Normal External Transmit Clock Serial 2 X —
N13 Inverted External Transmit Clock  Serial 2 — —
N12 Normal Internal Transmit Clock Serial 2 — X
N11 Inverted Internal Transmit Clock Serial 2 — —
N18 Normal External Transmit Clock Serial 3 X —
N17 Inverted External Transmit Clock  Serial 3 — —
N16 Normal Internal Transmit Clock Serial 3 — X
N15 Inverted Internal Transmit Clock Serial 3 — —

Most DTE interfaces require Normal External Transmit Clock. All DCE interfaces require
Internal Transmit Clock (non-inverted). See the section “Clock Rates” earlier in this chapter
for information about setting the clock rates.

Installing Interface and System Cards B 5-47



Installing the MCI Card

The Cisco Systems Multiport Communications Interface (MCI) card provides up to two
Ethernet ports and one 50-pin serial interface that supports up to two synchronous serial
ports by means of a split 50-pin cable and ribbon connector. The MCI card also supports the
CSC-MC nonvolatile memory card. This memory is attached to the MCI card by a special
50-pin connector located just behind the Ethernet connectors; see Figure 5-29.

No special configuration changes are necessary on the MCI card when using nonvolatile
memory, and such use does not affect the card’s performance.

Power Requirements: 5.2A @ +5V
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Figure 5-29 MCI Card — Component Side View

4 Warning: Each end of the 50-pin ribbon cable is keyed for correct attachment, and
reversal of the cable at either end causes permanent damage to the MCI card.

The Ethernet ports support Ethernet Versions 1 and 2, and IEEE 802.3.The serial ports can
be ordered with software support for low-speed (maximum of 64 kilobits) or high-speed (up
to 4 Megabits) data rates.

Chassis Restrictions
Refer to Table 5-4 for the number of MCI cards that can be used per chassis.
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Procedure:

Install the MCI card in a chassis as follows:

Step 1:
Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Turn off the unit and unplug it.

Remove the card access panel (A-type and M-chassis) or the cover (C-chassis) to
gain access to the card cage.

Select jumper settings. Refer to Figure 5-29 for a view of the 16 jumper areas and
the one dip switch, S1.

Set jumper areas W40 through W53 to select the appropriate serial clocking
options. Refer to Table 5-8 for settings, and to the section “Clock Rates,” earlier
in this chapter, for information about setting the clock rates.

Select grounding options with jumper areas W90 through W62. Table 5-9 lists
the grounding options. Inserting a jumper grounds a signal, and removing a
jumper allows the signal to float. The MCI card provides these options to
accommodate the differences between the EthernetVersion 1 and IEEE 802.3
electrical specifications. Ethernet permits certain signals to float, whereas IEEE
802.3 requires the signals to be grounded.

The factory default is to ground all signal pairs, which is compatible with both
Ethernet and IEEE 802.3 requirements.

Jumpers W94 and W93 are 3-pin jumpers that select between Ethernet and IEEE
802.3 electrical levels. Using the orientation shown in Figure 5-29, place a
jumper on the lower pair of pins to select IEEE 802.3 or Ethernet Version 2, or
on the upper pair of pins to select EthernetVersion 1.

Jumper W94 controls the first Ethernet and jumper W93 controls the second
Ethernet. The factory default is to select IEEE 802.3/Ethernet Version 2.This
setting must be changed to operate with an EthernetVersion 1 transceiver.

Select unit numbers. Switch S1 determines the unit number of the MCI card.
Unit numbers are shown in Table 5-10 for this four-position switch.

Note: The unit numbers of the CCTL, SCI, MCI, and CSC-R 16 cards must be unique.

Step 7:
Step 8:

Step 9:

Insert the MCI card in the card cage.

Once you have the MCI card installed, you may use the EXEC command show
controller mci to display the hardware type for this card.

Internally, connect a 50-pin ribbon cable to the MCI card serial connector.

Step 10: Connect each half of the opposite end of the cable to a 25-pin connector.
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Step 11: Attach these connectors to an applique on the back panel (RS-232,V.35, or
RS-449) as ordered. When making this connection with older, non-Cisco
designed appliques, it is important to determine the location of pin-1 for each
port and match it correctly to pin-1 on the applique.

Note: On the newer Cisco-designed appliques, the cable between the control card and
the applique is keyed on both ends. This means that the cable connector is installed on the
port so the connector pins are aligned.

A Caution: Ifthe connectors are not installed correctly, it will cause damage to the interface
controller card.

Step 12: Internally, connect a cable and a connector to the port on the card and to the
Ethernet connector on the back panel.

Step 13: Externally, attach an Ethernet transceiver cable from the 15-pin slide latch
connector to a transceiver or MAU.

Step 14: Turn on the system for installation check.

Step 15: Check LEDs.The MCI card contains a bank of 16 LEDs; however, only four are
currently used. The LEDs listed in Table 5-11 light to indicate when an interface
is running,.

In Ethernet systems, this means that the interface is attached to the multibus
correctly, but it may not be functional. For serial lines, this means that Carrier
Detect is true and the interface is enabled.

Step 16: Replace the card access panel or the cover.

Step 17: When the procedure is complete, enter the time, date, and your initials next to
the appropriate entry in the Installation Checklist. Enter any additional
comments on the procedure in the site log, if desired.

Table 5-8 shows the appropriate MCI jumper settings for the clock options. The last two
columns of the table (DTE and DCE) indicate the setting that should be used with either
the DTE or DCE applique. Note that all Cisco products are shipped with the factory default
set to work with the DTE appliques.

Occasionally, delays occur between the SCTE clock and the transmit data that may push the
data transition out to the point where using an inverted clock is appropriate (jumpers W52
and W42). Both ends of the wire may have variances that differ slightly. Typical delays
measured at Cisco indicate that the inverted clock may be appropriate above 1.3 MHz,
depending upon the DTE-clock-to-data skews and setup required, and allowing some
margin for temperature, cable, and other variables. Some DCE will not accept SCTE, so
SCT must be used. Inverting the clock may be the only way to compensate for the cable
length and circuit delays in the DTE and DCE.
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Table 5-8  MCI Jumper Settings for Clock Options

Jumper Pair Signal Description Interface DTE DCE
W53 Normal External Transmit Clock  First Serial X —
W52 Inverted External Transmit Clock  First Serial — —
W51 Normal Internal Transmit Clock First Serial — X
W50 Inverted Internal Transmit Clock First Serial — —
W43 Normal External Transmit Clock  Second Serial X —
W42 Inverted External Transmit Clock  Second Serial — —
W41 Normal Internal Transmit Clock Second Serial — X
W40 Inverted Internal Transmit Clock Second Serial — —

Table 5-9 shows the jumper settings for grounding options on the MCI card.

Table 5-9  MCI Jumper Settings for Grounding Options

Jumper Pair Signal Description Interface

W90 Receive Pair Shield First Ethernet
Wa1 Transmit Pair Shield First Ethernet
W92 Power Pair Shield First Ethernet
W60 Power Pair Shield Second Ethernet
W61 Transmit Pair Shield Second Ethernet
W62 Receive Pair Shield Second Ethernet
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Table 5-10 shows the MCI Switch S1 settings for unit numbering. Ensure that the unit
switches on the MCI cars, SCI cards, and cBus CCTL card each have different settings.

Table 5-10 MCI Switch S1 Settings for Unit Numbering

Unit S1-1 S1-2 S1-3 S1-4
0 off off off off
1 off off oft on
2 off off on off
3 off off on on
4 off on off off
5 off on off on
6 off on on off
7 off on on on

Table 5-11 shows indications for the four LEDs currently used by the MCI card. These
LEDs are numbered from left to right, as you face them.

Table 5-11 MCI LED Descriptions

LED Port
Ethernet 0
Serial 0
Ethernet 1
12 Serial 1
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Installing the CSC-R Token Ring Interface

The Cisco Systems Token Ring interface (CSC-R) provides interconnection of Cisco routers
and terminal servers to IEEE-802.5 and IBM Token Ring media. The implementation is
based on the TI-TMS380 chipset and an Intel 80186 controller. The data rate for this media
is a maximum of four megabits per second and is fully compatible with the IEEE 802.5
standard.

Power Requirements: 4.7A at +5V
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Figure 5-30 CSC-R Card — Component Side View

Chassis Limitations
The CSC-R and other controller cards must not exceed the number indicated in Table 5-12.

Table 5-12 Number of CSC-R Interfaces per Chassis

- Chassis No./Controllers

AGS+ with a CSC/3 processor card 3
AGS with a CSC/3 processor card 3
AGS with CSC/2 processor card 4
MGS 1
CGS 0

There must be a CSC-MT or CSC-ENVM card in the system to provide shared system bus
memory for the CSC-R cards.You also need to take into account the power requirements
of the CSC-MT or CSC-ENVM cards.
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Procedure:
Install the CSC-R card in a chassis as follows:

Step 1:  Turn off the unit and unplug it.

Step 2:  Remove the card access panel (A-type and M-chassis) or the cover (C-chassis) to
gain access to the card cage.

Step 3:  Select jumper settings. The CSC-R card contains a number of jumpers that
determine how the card behaves, including two jumper blocks that set the I/O
address and the card number of this interface. Modify only these jumper blocks,
where appropriate; leave all other jumper blocks at the factory-default settings.

Step 4:  Figure 5-30 shows the location of the 16 jumpers and the firmware ROMs.

Step 5:  Select unit number. When shipped, the CSC-R card is configured as unit 0.
Table 5-13 shows how to change jumper area W9 to relocate the Token Ring
interface to another unit number.

Step 6:  Ensure that the processor card is installed in the second slot.

Step 7:  Insert CSC-R card in the third slot from the top of the card cage, just below the
processor card (see Figure 5-34 for correct placement).

The CSC-R card acts as a system bus master in the server. There must be an
uninterrupted series of bus master cards in the card cage slots, immediately below
the processor. Install all CSC-R cards (and any other bus masters such as the
CSC-P interface card) next to each other in the chassis. Allow no gaps between
these cards; the CSC-MT or the EVNM card must be in the top slot in the
chassis. See Table 5-14 for the recommended card placement order.

Step 8: Internally, connect the permanently-attached ribbon from the of the Token Ring
connector to the port on the CSC-R card.

Step 9:  Externally, connect a Token Ring lobe cable to the 9-pin Token Ring connector.
Step 10: Turn on the system for installation check.

Step 11: Replace the card access panel or the cover.

When the procedure is complete, enter the time, date, and your initials next to the

appropriate entry in the Installation Checklist. Enter any additional comments on the
procedure in the site log, if desired.
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Table 5-13 shows how to change jumper W9 to reset the Token Ring interface to another
unit number.

Table 5-13 CSC-R Jumper W9 Settings for Unit Selection

Unit A2 A3 A4 A5 A6 A7
0 in in in out in out
1 out in in out in out
2 in out in out in out
3 out out in out in out

Table 5-14 shows the recommended card placement order for the CSC-R card and
associated bus masters.

Table 5-14 CSC-R Card Placement in Card Cage

Position Card

1 CSC-MT

2 CSC/2 or CSC/3
3 CSC-R

4 CSC-pP
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Installing the CSC-R 16 Token Ring Intetface

The Cisco Systems CSC-R 16 Token Ring interface card provides interconnection of Cisco
routers and terminal servers to IEEE-802.5 and IBM Token Ring media from either a 16
megabits per second (Mbps) or a 4 Mbps Token Ring LAN. A single jumper setting selects
either speed (4 or 16 Mbps). The CSC-R 16 supports a single Token Ring interface.

Figure 5-31 shows the CSC-R 16 Token Ring interface card viewed from the component
side with its jumpers configured according to the factory settings. The enlargement in
Figure 5-31 gives a close-up view of the factory-set jumper settings on the card.
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Selecting Token Ring Speed

The speed of the CSC-R 16 interface card is user-configurable. CSC-R 16 interface cards are
shipped configured to run at 16 Mbps. Jumper area J22 configures the CSC-R 16 for either
4 Mbps or 16 Mbps operation. No jumper at jumper area 22 (the factory default setting)
selects 16 Mbps Token Ring operation; installing a jumper at location J22 selects 4 Mbps
Token Ring operation.

Note: A spare jumper is supplied, placed on the posts at jumper area J21. For 4 Mbps
operation, remove the jumper from J21 and place it on the posts at jumper area J22.

Table 5-15 shows jumper area J22 configurations for both 16 Mbps and 4 Mbps.

Table 5-15 Jumper Area J22 Function

16 Mbps TR operation (default setting) .

4 Mpbs TR operation m

Note: Setting the speed jumper (J22) to an incompatible speed for the Token Ring causes
no damage to the card. However, the entire Token Ring will be nonfunctional for the time
that the misconfigured card is attempting to use the ring. This is true of all speed-selectable
Token Ring cards.

Unit Numbering

Software-readable switches 1-8 control the unit number of the interface card within the
router. Configure the switches as in Table 5-16 to select the desired unit number.
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Table 5-16 Dip Switch Settings to Select Unit Number of Interface Card

Switches Control Software

Unit Number CSC-R 16

Switches

1 2 3 4 5 6 7 8
¥ o/ D DDD DDDD
5/1|uDDD DDDD
2| DUDD DDDD
3/ UUDD DDDD
4| DDUD DDDD
5(!UDUD DDDD
6| DUUD DDDD
7/UUUD DDDD g

Key: D - Down position - Edge on view
U - Up position - Edge on view

Key: D — Down Position — Edge-0n View
U — Up Position — Edge-On View

Note: Unit numbers of the CCTL, SCI, MCI, and CSC-R 16 cards must be unique. Also,
unit numbers must be unique within the set of all CSC-R 16 interface cards in the same
chassis. This is what allows the system to distinguish one CSC-R 16 interface card from
another. (The same is true for most types of cards in the system.)

CSC-R 16 interface card unit numbers begin after CSC-R interface card unit numbers. For
example, if there are already two CSC-R interface cards in a system and two CSC-R 16
interface cards are added, configured as unit 0 and unit 1, they will be seen by the system as
interface Token Ring 2 and 3.

Figure 5-32 shows the numbered positions of the software-readable switches viewed from
the edge of the card.

component side 12 3 4 5 6 7 8
of card oo 0 0 o

Figure 5-32 Software-R eadable Switches — Card-Edge View
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Other Configuration Considerations

The CSC-R 16 interoperates with the 4 Mbps CSC-R Token Ring interface card, with any
of the MCI family of cards, and with any cards in the cBus complex. (The CSC-R interface
card’s limitations still apply when used in conjunction with the CSC-R16.) The CSC-R16
interface card will also work with the CSC-16 card for use with a Token Ring terminal
server.

The CSC-R 16 Token Ring interface card will operate from any slot in the chassis.

Note: The CSC-R16 will not interoperate with the older Type 1 and Type 2 Ethernet cards,
nor with the CSC-S and CSC-T cards.

Chassis Configurations
The CSC-R 16 can be installed in the AGS+, AGS, and MGS chassis:

Table 5-17 shows the maximum number of CSC-R 16 cards which can be supported in the
AGS+,AGS, and MGS chassis models with the CSC/3 processor card configured with

different card combinations.

Table 5-17  CSC-R16 Chassis Configurations with a CSC/3

No. of No. of CSC-R16 & No. of CSC-R16 &
Chassis CSC-R16 1 MCI/SCI 2 MCI/SCI
AGS+ 7 6 5
AGS 4 4 3
MGS 2 2 1

Figure 5-18 shows the maximum number of CSC-R 16 cards which can be supported in the
AGS and MGS chassis models with the CSC/2 processor card configured with different card
combinations.

Note: Fewer cards can be supported in conjunction with the CSC/2 processor card due
to the higher current draw when compared to the CSC/3 processor card.
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Table 5-18 Maximum Chassis Configurations with the CSC/2 Processor Card

No. of No. of CSC-R16 & No. of CSC-R16 &
Chassis CSC-R16 1 MCI/SCI 2 MCI/SCI
AGS 4 3 2
MGS 2 1 0
LED Descriptions

Along the top edge of the CSC-R 16 interface card are 13 red status LEDs and one green
LED, as shown in Figure 5-33.The descriptions of their functions and layout are shown in
Table 5-19.

slot numbers

ABCDEFGHI JKLMN
[o]o 0 0 oJ]o 0 0 oo o0 o o]o0] LEDs

|
Red Green

component side
of card
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Figure 5-33 CSC-R16 LED Indicators — Edge-on View

Table 5-19  CSC-R16 Indicators

A Processor Halted
B -12V Fused

C +12V Fused

D +5V Fused

E +5V

F-M Activity Lights
N Run (Green)

In normal operation, the activity lights on LEDs, F-M, will cycle back and forth.

5-60 @ Modular Products Hardware Installation and Reference



Installation

Before installing any new cards, be sure to read through this entire document for complete
installation instructions and information on configuring the card for proper operation.

Before beginning any procedures, turn off system power and unplug the power cord.

Installing the CSC-R16 Card
Install the CSC-R 16 interface card in a chassis as follows:

Procedure:

Step 1:
Step 2:

Step 3:

Step 4:
Step 5:

Turn off the unit and unplug it.

Remove the card access panel (A-type and M-chassis) to gain access to the card
cage.

Select jumper settings. For 16 Mbps operation leave open the jumper setting at
jumper area J22. For 4 Mbps operation apply a jumper at location J22. Modify
only jumper block ]J22, if appropriate, using the spare jumper from jumper area
J21. Leave all other jumper blocks at the factory-default settings.

Figure 5-32 shows the eight switches controlling the unit number. Configure the
switches as shown in Table 5-16 to select a unique R 16 unit number within the
router

Insert the CSC-R 16 card in the card cage.

Attach the 10-pin DIP header cable to the keyed connector as shown in
Figure 5-34.

Note: The red stripe on the cable is on the right in the orientation shown in Figure 5-34.
In addition, the arrows on the connectors indicate the cable’s correct position.
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Figure 5-34 10-Pin DIP Header Cable Attachment

Step 6:
Step 7:

Step 8:
Step 9:

Internally, connect the permanently attached ribbon from the Token Ring
connector to the port on the CSC-R16 card.

Externally, connect a Token Ring lobe cable to the 9-pin Token Ring
connector.

Turn on the system for installation check.

When the installation is successful, replace the card access panel.

5-62 @ Modular Products Hardware Installation and Reference



Peripheral Device Controllers

Installing the CSC-16 Terminal Server Serial Line Card

The CSC-16 is Cisco Systems’ 16-port asynchronous serial attachment; it is also called the
Terminal Server Serial Line card.

15 0
e L S - o R = B QA
Rota Lines 8 - 15 LEDs Lines0-7
Switc
Slsw1 i J1 5

QRUTTTTTTTTCTETTTTTTTETTTTTITTTTTTTITTTTT 1

Figure 5-35 CSC-16 Card — Component Side View

Chassis Limitations

This card can be used in the A-type and M-~chassis only. Table 5-20 shows the number of
CSC-16 serial line cards allowed in the various chassis.

Note: If you are installing a new CSC/3 processor card in your system the CSC-16 card
must be returned to the factory to have a jumper unsoldered and moved to a new location.

Table 5-20 Number of CSC-16 Interfaces per Chassis

Chassis No. of Controllers

ASM 6
MSM 2
TRouter 1
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Procedure:

Install the CSC-16 terminal server serial line card in a chassis as follows:

Step 1:
Step 2:
Step 3:

Step 4:
Step 5:

Turn off the unit and unplug it.
Remove the card access panel (A- and M-chassis) to gain access to the card cage.

Check the unit number switch SW1, which is described in the following section,
“Unit Number Selection.”

Insert the CSC-16 card in the card cage.

The CSC-16 card has two connectors; each carries signals for eight asynchronous
serial lines. (Refer to Figure 5-35 .) Attach a 50-pin cable to each connector on
the interface card. Attach the opposite end of the cable to the 50-pin master
connector, which is attached to one of the following external connector and/or
appliques assembly types:

m  Two 25-pair Telco (Amphenol) connectors
m  Eight RJ-11 Telco applique assemblies
m  Eight enclosed RS-232 (DTE or DCE) assemblies

Note: Follow the same cabling pattern established at the factory. In general, route cables
under the card cage through the space provided, and then up to the card where they attach.
Be careful not to restrict the airflow, especially when using the flat 25-pair cables. Always
preserve the integrity of the electrical grounding and power supply.

Step 6:
Step 7:

Turn on the system for installation check.

Check the LEDs. Near the center of the card edge, which is visible when the card
is installed, are ten LEDs that display the line state of two RS-232 ports (one port
on each half). Near the right edge of the card (on the left side as oriented in
Figure 5-35 ) is a 10-position rotary switch that can be operated with a small
screwdriver. At one end of the screwdriver slot is a pointer. This pointer identifies
which pair of ports are being monitored in the LED display. (Figure 5-36
describes the LED display.)

The position of the rotary switch determines which pair of ports are monitored,
for example, 0 and 8, or 1 and 9, etc. The default position of the switch as shipped
is set to position to 0, and therefore will display the signals for ports 0 and 8.The
ports shown in each half of the display are selected according to Table 5-21.
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Table 5-21 CSC-16 Rotary Switch Descriptions

*Switch Position Left 5 LEDs Right 5 LEDs

0 0
1 1
2 2 10
3 3 11
4 4 12
5 5 13
6 6 14
7 7 15
8 0
9 1

Step 8:  Replace the card access panel.

Step 9:  When the procedure is complete, enter the time, date, and your initials next to
the appropriate entry in the Installation Checklist. Enter any comments on the
procedure in the site log, if desired.

The LEDs display the line state in the order shown in Figure 5-36, as viewed from the card
edge.

R T C R D R T C R D
X X T N T X X N T
D D S G R D D S G R

Ports 0-7  Ports 8-15

RXD = Received Data

TXD = Transmitted Data

CTS = Clear to Send

RNG= Ring Indication

DTR = Data Terminal Ready

Figure 5-36 (CSC-16 LED Descriptions
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Unit Number Selection

The switch SW1 controls selection of the system bus memory unit number. SW1-2 should
be on, and SW1-1 and SW1-3 through SW1-8 should be off. Figure 5-37 shows the

CSC-16 default SW1 switch settings.

SW OFF ON

© 00N WN =

Switch Settings”
table for settings

} See "SW1 Optional
other than default.

=]

Figure 5-37 CSC-16 Default SW1 Switch Settings

Table 5-22 lists the settings for SW1-9 through SW1-12, which are optional, and depend
on the card unit number. The default setting is shown as card unit “0.”

Table 5-22 CSC-16 SW1 Optional Switch Settings

Unit 9 10

0 off off
1 off off
2 off off
3 off off
4 off on
5 off on

11

off
off
on
on
off
off

12

off
on
off
on
off

on

The ports shown in each half of the LED display are selected according to Table 5-21.

Note: The system software addresses the terminal lines in octal, so that port 0 is addressed
as tty1, and port 15 is addressed as tty20.
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Installing the CSC-P Parallel Printer Card

The CSC-P is Cisco Systems’ parallel printer interface card. Figure 5-43 shows the
component side view of the CSC-P card.
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Figure 5-38 CSC-P Card — Component Side View

Chassis Limitations

The ASM Terminal Server can support up to two parallel interface units, each of which can
control two printers.

Memory Requirements

There must be a CSC-MT enhanced memory or CSC-ENVM card in the system to provide
shared system bus memory for the CSC-P cards, which require a minimum of 32 kilobytes.
You also need to take into account the power requirements of the CSC-MT or CSC-ENVM
card. Note that certain combinations of CSC-R and CSC-P cards may demand more
memory than the amount supplied by the CSC-MT or CSC-ENVM card. The software
automatically detects this requirement. If this occurs, contact Cisco Systems for assistance.

Procedure:
Install the CSC-P card in a chassis as follows:

Step 1:  Turn off the unit and unplug it.
Step 2:  Remove the card access panel (A-type chassis).
Step 3:  Select the CSC-P switch settings according to Table 5-23:

Installing Interface and System Cards B 5-67



Table 5-23 CSC-P Switch Settings

Switch

SwW1

Sw2

SW3-1
SW3-2
SW3-3
SW3-4
SW4—4

Setting Description
center Self-test
all on system bus address bits
on Select style of system bus address decoding
— On for unit 0, off for unit 1
off system bus address bits
off system bus address bits
on Interrupt level of card; all other SW4 switches off

Step 4:

Step 5:

Step 6:

Step 7:
Step 8:
Step 9:
Step 10:

Insert CSC-P card in the card cage.The placement of the interface in the chassis
backplane is critical for correct operation. See Table 5-24 for the recommended

card placement order. If your system has a mixture of bus master cards, refer to
Table 5-14 for the recommended card placement order.

Ensure that the processor card is installed in the second slot; the CSC-MT card

must be in the top-most slot of the chassis.

Install the CSC-P cards and any other bus masters (such as the CSC-R interface
card) next to each other in the chassis; there must be an uninterrupted series of
bus master cards in the card cage slots, immediately below the processor.Allow no

gaps between these cards.

Attach the internal cables.

Turn on the system for installation check.

Replace the card access panel (A-type chassis).

When the procedure is complete, enter the time, date, and your initials next to
the appropriate entry in the Installation Checklist. Enter any additional
comments on the procedure in the site log, if desired.

Table 5-24 shows the recommended card placement order for the CSC-P in the chassis

backplane.

Table 5-24 CSC-P Card Placement in Card Cage

Position Card

1
2

Memory card
Processor card

Printer Card
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Appendix A
CPU Bootstrap Program

Appendix A describes how to test for problems with system memory and the central pro-

cessing unit (CPU) cards using the bootstrap program.This program can help you isolate or
rule out hardware problems encountered when installing your Cisco server. The diagnostic
LED:s on the CPU cards assist you in monitoring and diagnosing problematic system activity.

Use the processor configuration register information contained in this appendix to set the
console baud rate. This appendix also provides a summary of the bootstrap diagnostic tests
and command options.

Appendix B lists the signals for the CPU console port and the CPU auxiliary port.

Complete hardware troubleshooting procedures are found in the Field Service Manual. For
further assistance, contact Cisco or your nearest field service representative.

Processor Cards

Cisco Systems offers two processors for use in its servers. The CSC/3 card is an MC68020
processor running at 30 MHz with four megabytes of RAM and up to two megabytes of
ROM.The CSC/2 card is an MC68020 processor running at 12.5 MHz with one megabyte
of RAM and up to two megabytes of ROM.

The CSC/3 and CSC/2 Processor

Figure A-1 shows a partial view of the component side of the CSC/3 and CSC/2 processor
cards as viewed with the bus connectors at the bottom.

Note: This card orientation is opposite from the card orientation in most of the other il-
lustrations in this guide.
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Figure A-1  Partial View of CSC/3 and CSC/2 Processor Cards

For both cards, the 50-pin connector in the center of the card is used as a configuration
register for the processor diagnostics. The section “Configuration Register Settings”
describes the settings for this register.

To the right of the configuration register, both processor cards have two red LEDs and a
green LED. The leftmost LED is a software-programmable status light; it lights during ini-
tialization, flashes to indicate an error, and remains off under normal operation. The middle
LED is the processor halt light; it lights when the processor halts for any reason. The green
LED is another software-programmable status light; it lights when the system has passed its
self-test and has begun normal operation.

The 50-pin header to the right of the LEDs is the console cable attachment. A cable connects
this header to an RS-232 connector on the back panel of the A-type, C-, and M-chassis.

Configuration Register Settings

The CSC/3 and CSC/2 cards have a 16-bit hardware configuration register which are the
far right 16 pairs of jumper pins on the 50-pin connector in the center of the card (refer to
Figure A-1). Bit 0 is the far right pair of pins.To set a bit to 1, insert a vertical jumper. To
clear a bit to 0, remove the vertical jumper.

To change configuration register settings, turn off the server, set or clear the bits, and restart
the server, or, alternately, change the jumper settings while the power is still on, and then
give the privileged command # reload. It is not necessary to remove the processor card from
the backplane to change the jumper setting. Configuration register setting changes take
effect when the server restarts. Figure A-2 shows the configuration register with the factory
settings for the CSC/3 and Figure A-3 shows the configuration register with the factory
settings for the CSC/2.

Configuration Console Cable
Register Attachment
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Figure A-2  CSC/3 Configuration Register with Factory Settings
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Figure A-3  CSC/2 Configuration Register with Factory Settings

The lowest four bits of the processor configuration register (bits 3,2, 1, and 0) form the boot
field. The boot field specifies a number in binary. If you set the boot field value to 0, you
must boot the operating system manually by giving a b command to the system bootstrap
program. If you set the boot field value to 1 (the factory default), the server boots using the
default ROM software. If you set the boot field to any other bit pattern, the server uses the
resulting number to form a boot file name for netbooting.

The server creates a boot file name as part of the automatic configuration processes.To form
the boot file name, the server starts with “Cisco” and links the octal equivalent of the boot

field number, a dash, and the processor type name. Table A-1 lists the default boot file names
or actions for the CSC/3 processor. The list is the same for the CSC/2 processor card, with
“csc2” substituted for “csc3.”

Table A-1  Default Boot File Names

Action/File Name Bit 3 Bit 2 Bit 1 Bit 0
bootstrap mode 0 0 0 0
ROM software 0 0 0 1
cisco2-csc3 0 0 1 0
cisco3-csc3 0 0 1 1
cisco4-csc3 0 1 0 0
cisco5-csc3 0 1 0 1
ciscob-csc3 0 1 1 0
cisco7-csc3 0 1 1 1
cisco10-csc3 1 0 0 0
ciscoll-csc3 1 0 0 1
ciscol2-csc3 1 0 1 0
ciscol3-csc3 1 0 1 1
ciscol4-csc3 1 1 0 0
ciscol5-csc3 1 1 0 1
ciscol6-csc3 1 1 1 0

ciscol7-csc31111
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The four bits after the boot field (bits 4, 5, 6, and 7) in the configuration register are unused
and must be left cleared (0).

Bit 8 in the configuration register controls the console Break key. Setting bit 8 (the factory
default) causes the processor to ignore the console Break key. Clearing bit 8 causes the
processor to interpret Break as a command to force the system into the bootstrap monitor,
suspending normal operation.

Bit 9 in the configuration register controls the use of a secondary bootstrap procedure when
netbooting. If inserted, a secondary bootstrap with the filename boot-csc?2 is first loaded
into the system over the network. This bootstrap image then loads in the desired boot file,
completing the netbooting process.

Note: Bit 9 is inserted on the CSC/2 processor card by factory default, but by default is
not present on the CSC/3 processor card.

Bit 10 in the configuration register controls the host portion of the Internet broadcast
address. Setting bit 10 causes the processor to use all zeros; clearing bit 10 (the factory
default) causes the processor to use all ones. Bit 10 interacts with bit 14, which controls the
network and subnet portions of the broadcast address. Table A-2 shows the combined effect
of bits 10 and 14.

Table A-2  Configuration Register Settings for Broadcast Address Destination

Bit 14 Bit 10 Address (<net><host>)
out out <ones><ones>

out in <zeros><zeros>

in in <net><zeros>

in out <net><ones>

Bits 11 and 12 in the configuration register determine the baud rate of the console terminal.
Table A-3 shows the bit settings for the four available baud rates. The factory default is 9600
baud.

Table A-3  System Console Terminal Baud Rate Settings

Baud Bit 12 Bit 11
9600 0 0
4800 0 1
1200 1 0
2400 1 1
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Bit 13 in the configuration register determines the server response to a boot-load failure.
Setting bit 13 causes the server to load operating software from ROM after five unsuccessful
attempts to load a boot file from the network. Clearing bit 13 causes the server to continue
attempting to load a boot file from the network indefinitely. By factory default, bit 13 is
cleared to 0.

Bit 14 in the configuration register controls the network and subnet portions of the Internet
broadcast address. Setting bit 14 causes the server to include the network and subnet portions
of its address in the broadcast address. Clearing bit 14 causes the server to set the entire
broadcast address to all ones or all zeros, depending on the setting of bit 10. By factory
default, bit 14 is cleared to 0. See Table A-2 for the combined effect of bits 10 and 14.

Bit 15 in the configuration register controls factory diagnostic mode in the server. Setting bit
15 causes the server to produce detailed CPU self-check messages, to automatically prompt
for interface addresses (not look for addresses on the network), not to read configuration files
or non-volatile memory, and automatically set to diagnostic tracing modes using the debug
commands. Clearing bit 15 (the factory default) causes the server to operate normally.

Bits 20 through 23 (the four pairs of pins on the far left of the 50-pin header) are not used
in normal operation, however, they can be used to invoke the Slave mode, External Reset
function, Halt Processor, and Cache Disable mode functions.

Figure A-4 shows the optional jumper configurations. This is an edge-on view of the con-
figuration register on a processor card installed in the backplane.

Configuration Console Cable

Register Attachment
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Figure A-4  Optional CSC/3 and CSC/2 Configuration Register Settings
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Bootstrap Diagnostic Tests

The system bootstrap diagnostics for both the gateway system and terminal servers help ini-
tialize the processor hardware and boot the main operating system software. If you remove
the jumpers from the boot file number field (bits 3, 2, 1, and 0) of the configuration register,

you can start the server in stand-alone bootstrap mode. The bootstrap mode prompt is >
(angle bracket).

Once in bootstrap mode, type ? to see a list of commands and options available to you.

?
Toggle cache state
[filename] Bootload filename and start it
[address] Continue [optional address]
/S MLV Deposit value V of size S into location L with modifier M
/SML Examine location L with size S with modifier M
[address] Start up execution
Offer help with commands
Initialize
Stack trace
filename Bootload filename, but do not start it
Show configuration register option settings
Set break point
Single step next instruction
function Test device (? for help)
Deposit and Examine sizes may be B (byte), L (long) or S (short).
Modifiers may be R (register) or S (byte swap).

H YO XRHIDO®HRITDOQWEW®» YV

The following bootstrap commands are among the most useful:

m The H command prints a summary of the bootstrap commands.

m  The I command causes the bootstrap program to re-initialize the hardware and clear the
contents of memory.

8 The K command runs a stack trace on system hardware.

m  The B command with no argument boots the default software from ROM, assuming
there are no jumpers in the boot field portion of the configuration register. You may
include an argument, filename, to specify a file to be booted over the network using
TFTP.You may also include a second argument, host, which is the Internet address or
name of a particular server host.

m  The T command runs various diagnostic tests.

Type T 2 to display a list of the diagnostic tests:

M  Memory test
P Probe IO/memory space

Use the Memory test to test memory. By default, the test examines on-board memory.You
can test nonvolatile memory by supplying starting and ending addresses as described in
Table A-4. (The CSC-MC memory cannot be tested in this way.)
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Table A-4  Nonvolatile Memory Addresses

Test CSC/2 and CSC/3

CSC-ENVM 64K Start: 2000000
System memory End: 200FFFF

CSC-ENVM 64K Start: 20B0000
Nonvolatile memory  End: 20BFFFF

CSC-MT 48K Start: 2000000
System memory End: 200BFFF
CSC-MT 32K Start: 20B0000

Nonvolatile memory ~ End: 20B7FFF

Use the Probe IO/memory space test to look at the mapped I/O space in main memory
and test for interface card responses. The test starts at address 2000000 for both the CSC/2
and CSC/3.You can specify probe increments in order to look for specific regions. The test
uses the probe increments to search for registers that can be read from and written to (see
samples, below).

Running the Diagnostics

Follow these steps to run the server diagnostics:

Step 1:  Turn off the server.

Step 2:  Remove the jumpers from the boot file number field (bits 3, 2, 1, and 0) of the
processor configuration register. (Note jumper positions before removal.)

Step 3:  Restart the system. Wait for the server to print the two-line banner message and
prompt you with an angle bracket (>).

Note: I1f you start the server with the Break disable (bit 8) jumper removed from the con-
figuration register, you can press the Break key on the console terminal to force the gateway
server into bootstrap mode. Type ¢ to continue normal execution of the system software.

Memory/Bus Diagnostic

To test memory, type the following, and then press the Return key.
>t m

Press the Return key after each prompt displayed to use the default addresses and select the
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default tests. The following is a sample of the Memory/Bus Diagnostic on the CSC/3
processor card:

Memory/Bus diagnostic

Starting Address [1000]?

Ending Address [400000]?

Hex argument for variable tests [FFFF]?

Select Tests [all]?

Number of passes to run [2]?

Message Level (O=silence, l=summary, 2=normal) [2]?

Testing addresses between 0x1000 and 0x400000

Begin pass 0, test 01 2 3 456 7 8 9 10 11 12 13 14 15 End pass
Begin pass 1, test 01 23456 7 8 9 10 11 12 13 14 15 End pass
No errors during 2 passes

Note: All values are in hexadecimal; do not use the prefix “0x” when entering a number.

Running a single pass of the diagnostic takes only a few minutes. If the program encounters
memory problems, it displays appropriate error messages on the console terminal.

IO/Memory Space Probe
To test I/0 space, type the following, and press the Return key.

>t p

The probe begins at address 2000000 for the CSC/3 card.You can specify probe increments.
The following example shows a test done in probe increments of 10 on the

CSC/3:

IO/memory space probe

Starting address [2000000]?

Ending address [210FFFF]?

Probe increment (in shorts) [1]? 10

Probing from 0x2000000 to Ox210FFFF with interval 0x10
Region 0x210C000 to 0x210C060 exists (OK)

Done

>

This example shows a test done in probe increments of 1:

I0/memory space probe

Starting address [2000000]2

Ending address [210FFFF]?

Probe increment (in shorts) [1]?

Probing from 0x2000000 to 0x210FFFF with interval Ox1l
Region 0x210C000 to 0x210CO7E exists (OK)

Done

>
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Appendix B
Signal Summaries

Appendix B lists the pinout signal summaries for Cisco’s asynchronous serial interface and
for connecting terminal and nonterminal devices. It also describes the pinouts for each
applique type and each connector type.

Note: All pins not specifically listed are not connected.

Following is a list of the pinout signal summaries contained in this chapter:

m  RS-232 asynchronous serial line card (CSC-16) connectors—Telco 50-pin connectors
m  Connecting terminals—RS-232 DTE devices

— RS-232 DTE with modem control

— RS-232 DTE with CTS required

— RS-232 DTE with hardware flow control
m  Connecting NonTerminal Devices—DCE, and DCE with CTS

— CPU console port wiring scheme

— CPU auxiliary port wiring scheme

— Connectors and appliques

(For a description of the obsolete applique pinouts, refer to the Cisco Field
Service Manual.)

— RJ-11 pin signals (Converting RJ-11 to DB25 output)
— RJ-11 pinout

— Champ to female DB-25 connector pinout

— Champ to male DB-25 connector pinout

— Cisco synchronous DTE RS-232 pinout

— Cisco synchronous DCE RS-232 pinout

— Cisco DTE RS-449 pinout

— Cisco DCE RS-449 pinout

— Cisco X.21 to RS-449 transition cable

— Cisco V.35 applique pinouts
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— Ethernet (AUI) pinout
— Token Ring connector pinout

— Fiber optical bypass switch pinout

RS-232 Asynchronous Serial Line Card Connectors

The serial RS-232 lines on the terminal server appear at the rear of the chassis as female Telco
50-pin connectors. Each connector supports eight RS-232 lines. Each serial line card
(CSC-16) has two such connectors.

Table B-5 describes the first two lines on a Telco 50-pin connector. For each RS-232 signal,
the color code from in Appendix C is shown, as is the pin number on the Telco 50-pin
connector, and the signal source. The remaining lines of the connector follow the same
pattern. The signal names used in this chapter assume that the terminal server is viewed as a
DTE (data terminal equipment) device.

Table B-5  Telco 50-pin Connector Pin-Out

Brief Full Color Pin Signal
Line Name Signal Name Code Number Source
1 GND  Signal Ground White-Blue 26 —
1 TxD Transmit Data Blue-White 01 Server
1 RxD Receive Data White-Orange 27 Device
1 RING Ring Indicate Orange-White 02 Device
1 DTR  DataTerminal Ready = White-Green 28 Server
1 CTS Clear to Send Green-White 03 Device
2 GND  Signal Ground White-Brown 29 —
2 TxD Transmit Data Brown-White 04 Server
2 RxD Receive Data White-Slate 30 Device
2 RING Ring Indicate Slate-White 05 Device
2 DTR  DataTerminal Ready = Red-Blue 31 Server
2 CTS Clear to Send Blue-Red 06 Device
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Connecting Terminal (D'TE) Devices

In the simplest case of connecting a terminal (a DTE device) to the terminal server, you need
connect only Signal Ground, Transmit Data, and Receive Data signals. Table B-6 shows the
pinouts.

Table B-6  Connecting an RS-232 DTE Without Controls

Signal Female

Signal Name Source  DB-25 (DCE)
GND Signal Ground — Pin 7

TxD Transmit Data Server Pin 3

RxD Receive Data Device Pin 2

RING Ring Indicate Device —

DTR Data Terminal Ready  Server —

CTS Clear to Send Device —

For more line control, connect the DTR output (pin 20) of the terminal to the CTS (Clear
to Send) input line of the terminal server (see Table B-7). Then configure the line with the
modem cts-required subcommand of the line configuration command. In this mode, the
terminal server always asserts DTR (Data Terminal Ready) except when it briefly lowers the
signal before entering the idle state. The terminal server requires that the attached device
assert the CTS input at all times. If CTS goes down, any connections are closed and the
terminal server enters the idle state. The terminal server will not respond to the activation
character or form a reverse connection while the CTS signal is low on such a line.

Table B-7  Connecting an RS-232 DTE with CTS Required

Signal Female
Signal Name Source  DB-25 (DCE)
GND Signal Ground — Pin 7
TxD Transmit Data Server Pin 3
RxD Receive Data Device Pin 2
RING Ring Indicate Device —
DTR Data Terminal Ready  Server —
CTS Clear to Send Device Pin 20

If you want RTS/CTS or hardware flow control on a directly connected line, connect the
RTS (Request to Send) output (pin 4) of the terminal to the CTS input of the terminal
server (see Table B-8). Then configure the line with the flowcontrol subcommand of the
line configuration command. RTS/CTS flow control is not possible on a line using modem
control.
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Table B-8 Connecting an RS-232 DTE with Hardware Flow Control

Signal Female

Signal Name Source  DB-25 (DCE)
GND Signal Ground — Pin 7

TxD Transmit Data Server Pin 3

RxD Receive Data Device Pin 2

RING Ring Indicate Device —

DTR Data Terminal Ready  Server —

CTS Clear to Send Device Pin 4

Connecting Nonterminal (DCE) Devices

When you attach a DCE device with modem control to the terminal server, you may want
to use the pin-out described in Table B-9.

Table B-9  Connecting a DCE with Modem Control

Signal Male

Signal Name Source  DB-25 (DTE)
GND Signal Ground — Pin 7

TxD Transmit Data Server Pin 2

RxD Receive Data Device Pin 3

RING Ring Indicate Device Pin 22

DTR Data Terminal Ready  Server Pin 20

CTS Clear to Send Device Pin 8

You may vary this construction. For example, if you set up the device so that CTS follows
DCE, you then wire the terminal server CTS input to pin 5 (standard CTS) instead of to
pin 8 (standard DCE).

When you attach a dial-in modem (or a terminal switch with modem controls) to the
terminal server, configure the terminal server line with the modem callin subcommand of
the line configuration command. The terminal server handles the signals as follows:

1. The terminal server waits for a transition on its RING input signal.

2. The terminal server asserts its DTR output signal and waits up to 20 seconds for the
attached device to assert the CTS input signal.

3. When CTS goes high, the RS-232 connection is complete.
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If CTS does not go high within 20 seconds, the terminal server drops its DTR output and
returns to the idle state. If the CTS input is dropped at any time after the connection is
completed, the terminal server drops its DTR output and returns to the idle state.

If a device with modem control is to be attached to the terminal server and accessed by telnet
to that particular serial line on the terminal server, then configure the line with the modem
callout subcommand. The terminal server handles the signals as follows:

1. The terminal server creates a driver process associated with the line.

2. The terminal server raises the DTR output signal for that line, and waits up to 20
seconds for the device to assert the CTS input signal.

3. When CTS is asserted, the RS-232 connection is complete.

If the CTS input is not asserted within 20 seconds, the terminal server drops its DTR output.
The terminal server advances to the next line in the rotary group if the first line is part of a
rotary group. The terminal server then raises DTR on that line and waits again for CTS.

If the terminal server cannot complete a handshake with a line or runs to the end of a rotary
group without successfully connecting, it closes the connection. If the CTS input drops at
any time after the connection is completed, the terminal server drops its DTR output, closes
the connection, and returns to the idle state.

CPU Console Port Wiring Scheme

By default, the console ports on the CPU cards are wired for DCE. The following table lists
the DCE wiring scheme for the console port.

Table B-10 CPU Console Port RS-232 DCE Wiring Scheme

Pin Signal

GND

RxD (in)

TxD (out)
(RTS)
(CTS)

DSR (out)

GND

DCD (out) 3

0O N OhAE WD =

Both DSR and DCD are active when your system is running. The RTS (connector 4) signal
tracks the state of the CTS (connector 5) input as shown in Table B-10.The console port
does not support flow control.
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CPU Auxiliary Port Wiring Scheme

An auxiliary port is supported for all processors. This is a DTE port on the CPU card
(CSC/3 and CSC/2) to which an RS-232 port from a CSU/DSU or protocol analyzer may
be attached for access from the network.The CSC/2 auxiliary port asserts DTR only when
aTelnet connection is established.

A special internal cable must be ordered for use with this auxiliary port. The auxiliary port
shares the ribbon cable between the processor card (CSC/2 or CSC/3) and the console port.
The console-port end of the cable is split, so it has two RS-232 connectors at the connector-
panel end, one for the console port, one for the auxiliary port. The processor-card end of
the cable has one 50-pin ribbon connector, which connects to the console cable port on the
processor card.

Table B-11 shows the RS-232 signals used on this port.

Table B-11 CPU Auxiliary Port RS-232 DTE Wiring Scheme

Pin Signal

2 TxD (out)

3 RxD (in)

7 Signal Ground
20 DTR (out)

24 TxClk (out)

Both DTR and RTS are active when your system is running. Modem control signals are
ignored. The auxiliary port does not support flow control.

Connectors and Appliques

RJ-11 Pin Signals (Converting RJ-11 to DB-25 Output)

Figure B-5 shows an RJ-11 plug, and the pin assignments for an RJ-11 plug and socket.
Both male (DCE) and female (DTE) adapters, which convert RJ-11 to DB-25, are shown
in Figure B-6.The pin signals for these adapters are provided in Table B-12.
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654321 Pin Slgnal

Data Terminal Ready (DTR)
Received Data (RxD)
Transmitted Data (TxD)
Ground (GND)

Ring Indicate (RING)

Clear to Send (CTS)

1000

ONhWN =

Figure B-5 RJ-11 Plug and Pin Signals

Table B-12 R]J-11 to DB-25 Adapter Pinout

Female Male Female Male Modular

Signal Direction DCE DCE DTE DTE Jack
GND 7 7 7 7 4
TxD From Cisco 3 3 2 2 3
RxD To Cisco 2 2 3 3 2
RING To Cisco 22 22 5 5 5
DTR From Cisco 5 5 20 20 1
CTS To Cisco 20 20 5 5 6
Female DTE Male DCE

oy o iy n
OO LO. ——

= — ="

Figure B-6 DB-25 Adapters—Front and RearViews
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“Champ-to-D Octopus” Connectors

The “champ-to-D octopus” connector provides one 50-pin connector that consolidates
wires from eight DB-25 male or female connectors.

Table B-13 lists the pinout for the female DB-25 connectors attached to the first of eight
positions on the champ 50-pin Telco connector.

Table B-13 Champ-to-Female DB-25 Connector Pinout

Telco ~DB-25 | Signal
1 3 TxD

2 22 RING
3 20 CTS
26 7 GND
27 2 RxD
28 5 DTR

Table B-14 lists the pinout for the male DB-25 connectors attached to the first of eight
positions on the champ 50-pin Telco connector.

Table B-14 Champ-to-Male DB-25 Connector Pinout

Telco DB-25 Signal
1 2 TxD

2 22 RING
3 5 CTS
26 7 GND
27 3 RxD
28 20 DTR
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Cisco Synchronous RS-232 DTE Applique Pinout
Table B-15 lists the pinout for the Cisco synchronous RS-232 DTE applique.

Table B-15 Cisco Synchronous RS-232 DTE Applique Pinout

Mnemonic

RXD
RXC
TXD
TXC
DTR
RTS
CTS
CD
DSR

Pin

3

Signal Direction
To Cisco
To Cisco
To modem (DCE)
To Cisco
To modem (DCE)
To modem (DCE)
To Cisco
To Cisco
To Cisco

Cisco Synchronous RS-232 DCE Applique Pinout

Table B-16 lists the pinout for the Cisco synchronous RS-232 DCE applique. This applique
is used to make connections to synchronous serial lines.

Table B-16 Cisco Synchronous RS-232 DCE Pinout

Mnemonic

RXD
RXC
TXD
TXC
DTR
RTS
CTS
CD

Pin’

3
17
2
15
20

N U1 A

Signal Direction
From DTE device
From Cisco
From Cisco
From Cisco
From DTE device
From DTE device
From Cisco
From Cisco
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Cisco RS-449 DTE Applique Pinout

Table B-17 shows the standard Cisco RS-449 DTE pinout. Using the interface configura-
tion subcommand loopback drives the LL signal to the modem or CSU/DSU, to switch
into local loopback mode. All Cisco RS-449 DTE appliques return transmit clock on TT.
This is designed to compensate for clock phase shift on long cables. It is important that the
RS-449 modem be configured to accept TT.

Table B-17 Cisco RS-449 DTE Applique Pinout

Mnemonic Pin Signal Direction

Chassis ground 1 —

Not connected 2 —

SDA (TXD+) 4 To modem
SDB (TXD-) 22 To modem
STA (SCT+) 5 To Cisco
STB (SCT-) 23 To Cisco
RDA (RXD+) 6 To Cisco
RDB (RXD-) 24 To Cisco
RSA (RTS+) 7 To modem
RSB (RTS-) 25 To modem
RTA (SCR+) 8 To Cisco
RTB (SCR-) 26 To Cisco
CSA (CTS+) 9 To Cisco
CSB (CTS-) 27 To Cisco
DMA (DSR+) 11 To Cisco
DMB (DSR-) 29 To Cisco
TRA (DTR+) 12 To modem
TRB (DTR-) 30 To modem
RRA (RLSD+,CD+) 13 To Cisco
RRB (RLSD-,CD-) 31 To Cisco
TTA (SCTE+) 17 To modem
TTB (SCTE-) 35 To modem
LL 10 To modem
Not connected 36 —_

Signal Ground 37 —
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Cisco RS-449 DCE Applique Pinout
Table B-18 shows the standard Cisco RS-449 DCE applique pinout.

This interface responds to the LL signal by looping signals SDA and SDB to signals RDA and
RDB, forming an outbound loopback. It forms a local loopback by looping local data back
to the MCI card or the SCI card.

This applique requires that the clock be supplied from the MCI card or the SCI card. It then
generates signals RT and ST. It is important that the DCE attached to this interface returns
TT along with its data (SD) to avoid cable-induced clock problems.

Table B-18 Cisco RS-449 DCE Applique Pinout

Mnemonic Pin Signal Direction
Chassis ground 1 —

Not connected 2 —

SDA (TXD+) 4 From DTE
SDB (TXD-) 22 From DTE
STA (SCTH) 5 From Cisco
STB (SCT-) 23 From Cisco
RDA (RXD+) 6 From Cisco
RDB (RXD-) 24 From Cisco
RSA (RTS+) 7 From DTE
RSB (RTS-) 25 From DTE
RTA (SCR+) 8 From Cisco
RTB (SCR-) 26 From Cisco
CSA (CTS+) 9 From Cisco
CSB (CTS-) 27 From Cisco
DMA (DSR+) 11 From Cisco
DMB (DSR-) 29 From Cisco
TRA (DTR+) 12 From DTE
TRB (DTR-) 30 From DTE
RRA (RLSD+,CD+) 13 From Cisco
RRB (RLSD-,CD-) 31 From Cisco
TTA (SCTE+) 17 From DTE
TTB (SCTE-) 35 From DTE
LL 10 From DTE
Not connected 36 —

Signal Ground 37 —
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X.21 to RS-449 Transition Cable

The following table provides the pinouts for constructing an X.21 to RS-449 transition
cable. This is of particular importance for X.21 connections in the UK and Germany.

Table B-19 15-Pin X.21 Adapter Cable Pinouts

15-Pin X.21 Adapter Cable

DTE (cisco) DCE
RS-449 X.21
37-Pin Female "D" 15-Pin Male "D"

Dir Name Pin Pin Name
TXD+ 4 —— 2 TX Data A
— TXD- 22— 9 TX Data B
RXD+ 6 —— 4 RX Data A
< RXD- 24 —— 11 RX Data B
<« gg;: 2 “—— 6 ClockA
SCT - 23 13 Clock B
<— SCR -26
RTS+ 7 ——— 3 Control A
— RIS- 25 ———— 10  Control B
DCD + 13 —
<— DSR+ 11 — 5 Indicate A
CTS+ 9 —
DCD- 31 —
<— DSR- 29 — 12 Indicate B

cTs - 27 —

SIG Ground 19 ]
RCV Common 20 —]
SND Common 37 —

8 Zero Volts

1048
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Cisco V735 Applique Pinout

Table B-20 shows the CiscoV.35 dual-mode applique pinout. The HD-22 referenced in this
table is a 26-pin high-density 3-row “D” connector mounted on the dual-mode applique.
TheV.35 cable connector is the square V.35 connector. Table B-21 shows the CiscoV.35 DTE
applique pinout. Using the interface configuration command loopback drives the LT signal
to the modem to change into local loopback mode. When operating at speeds above 300
KHz per second, the SCTE becomes especially important. All Cisco V.35 appliques return
Transmit Clock on SCTE. This is designed to compensate for clock phase shift on long
cables. The V.35 modem must be configured to accept SCTE.

With the V.35 dual-mode applique in DCE mode, the applique can be configured to use
SCTE or SCT.The default is to use SCTE, which is selected when the jumper is in; to set
SCT, remove the jumper.

The default mode of the dual-mode applique is DCE.To select DTE mode, connect pin 9
to pin 18 on the HD-22 connector.

Table B-20 V.35 Dual-mode Applique Pinout

Tie together 9
for DCE :: 18

V.35 Cable
Connector .
Pin Signal . Function . ... . . Direct

26 26 A FG Frame Ground —

17 17 B SG Signal Ground —

23 24 C RTS Request to Send To modem
24 23 D CTS Clear to Send To Cisco
22 25 E DSR Data Set Ready To Cisco
20 19 F RLSD Receive Line Signal To Cisco

Detect (Carrier Detect)

19 20 H DTR Data Terminal Ready To modem
21 22 K LT Local Test (Loopback) To modem
2 4 R RD+ Receive Data+ To Cisco
12 14 T RD- Receive Data- To Cisco

6 5 \Y% SCR+ Serial Clock Receive+ To Cisco
16 15 X SCR- Serial Clock Receive- To Cisco

4 2 P SD+ Send Data+ To modem
14 12 S SD- Send Data- To modem
5 6 U SCTE+ Serial Clock Transmit External+ To modem
15 16 W  SCTE- Serial Clock Transmit External- To modem
1 3 Y SCT+ Serial Clock Transmit+ : To Cisco
1 13 a SCT- Serial Clock Transmit- To Cisco

DCE/DTE Selects DCE mode —
DCE/DTE  Selects DCE mode —
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Table B-21 V.35 DTE Applique Pinout

Pin Signal Function Direction
A FG Frame Ground —

B SG Signal Ground —_—

C RTS Request to Send To modem
D CTS Clear to Send To Cisco
E DSR Data Set Ready To Cisco

F RLSD Receive Line Signal Detect To Cisco

(Carrier Detect)

H DTR Data Terminal Ready To modem
] RI Ring Indicate (na) To Cisco
K LT Local Test (Loopback) To modem
R RD+ Receive Datat+ To Cisco
T RD- Receive Data- To Cisco
\% SCR+ Serial Clock Receive+ To Cisco
X SCR- Serial Clock Receive- To Cisco
P SD+ Send Data+ To modem
N SD- Send Data- To modem
U SCTE+ Serial Clock Transmit External+ To modem
\\ SCTE- Serial Clock Transmit External- To modem
Y SCT+ Serial Clock Transmit+ To Cisco

a SCT- Serial Clock Transmit- To Cisco

Ethernet (AUI) Pinout

A transceiver must be used with all Cisco Systems Ethernet products (MCI and CSC-E
cards). Transceivers are available from a variety of sources for thick LAN, thin LAN, twisted-
pair Ethernet, and other media. Table B-22 gives the pinout designations.

B-14 B Modular Products Hardware Installation and Reference



Table B-22 Ethernet (AUI) Pinout

Pin Circuit Description

3 DO-A Data Out Circuit A

10 DO-B Data Out Circuit B

1 DO-S Data Out Circuit Shield (na)
5 DI-A Data In Circuit A

12 DI-B Data In Circuit B

4 DI-S Data In Circuit Shield

7 CO-A Control Out Circuit A (na)
15 CO-B Control Out Circuit B (na)
8 CO-S§ Control Out Circuit Shield (na)
2 CI-A Control In Circuit A

9 CI-B Control In Circuit B

1 CI-S Control In Circuit Shield

6 vC Voltage Common

13 VP Voltage Plus

14 VS Voltage Shield (na)

Shell PG Protective Ground

Token Ring Connector Pinout

Cisco Systems Token Ring network attachment card (CSC-R) uses a standard DE-9
(PC-type) Token Ring connector. This requires a Token Ring adapter cable which is not
supplied. The pinout for this female DE-9 connector is shown in Table B-23.

Table B-23 Token Ring Connector Pinout

Pin Signal

1 Ring Receive-

6 Ring Receive+
5 Ring Transmit-

9 Ring Transmit+
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Optical Bypass Switch Pinout

Table B-24 lists the signal descriptions for the optical bypass switch available for systems con-
figured with FDDI.

Table B-24 Optical Bypass Switch Pinout

Pin Description

+5 volts to secondary switch

+5 volts to primary switch

Ground to enable primary switch
Ground to enable secondary switch
Sense circuit — 1 kilohm to +5 volts
Ground — sense circuit return

(o NS B S N S

HSSI Interface

Table B-25 lists the pinouts for the 50-pin, male connectors on the interface cable required
for connecting to an HSSI network.

Table B-25 HSSI Interface Cable Pinout

DTE Direction DTE

Pin # DTE &DCE  Pin # Signal Name

1 — 26 SG - Signal Ground

2 «— 27 RT - Receive Timing

3 «— 28 CA - DCE Available

4 «— 29 RD - Receive Data reserved
5 « 30 LC - Loopback Circuit C
6 «— 31 ST - Send Timing

7 — 32 SG - Signal Ground

8 — 33 TA - DTE Available

9 - 34 TT - Terminal Timing

10 - 35 LA - Loopback circuit A
11 - 36 SD - Send Data

12 - 37 LB - Loopback circuit B
13 — 38 SG - Signal Ground
14-18 - 39-43 5 ancillary to DCE

19 —_ 44 SG - Signal Ground
20-24 “— 45-49 5 ancillary from DCE

25 — 50 SG - Signal Ground
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Appendix C
Industry-Standard Wiring Plans

When you install more than a few terminals, you face the problem of organizing the wiring.
AT&T has devised, for the telephone industry, a uniform scheme for dealing with large
numbers of wires. The scheme uses two color codes—one for large numbers of wires
organized in pairs,and the other for smaller numbers of wires often organized in pairs. Cisco
Systems recommends the use of this wiring scheme whenever possible.

For large numbers of wires, each pair is assigned a two-color code.The colors are selected
from two groups of five, resulting in what is called a binder-group of 25 pairs. The colors
used for a group are white, red, black, yellow, and violet. The colors used for “pair within
group” are blue, orange, green, brown, and slate.

Each pair must have a unique color combination. One wire within each pair has a solid
background of its group color and stripes of the “pair within group” color, and the second
wire has the colors reversed. Table C-1 lists the sequences. Note that red-brown and red-
orange wires can be easily confused.
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Table C-1  Telephone Industry 25-Pair Color Code and Pin Numbers — Part 1 of 2

Pair Wire Solid Stripe Pin
Number Number Color Color Number
1 1 White Blue 26
1 2 Blue White 1
2 1 White Orange 27
2 2 Orange White 2
3 1 White Green 28
3 2 Green White 3
4 1 White Brown 29
4 .2 Brown White 4
5 1 White Slate 30
5 2 Slate White 5
6 1 Red Blue 31
6 2 Blue Red 6
7 1 Red Orange 32
7 2 Orange Red 7
8 1 Red Green 33
8 2 Green Red 8
9 1 Red Brown 34
9 2 Brown Red 9
10 1 Red Slate 35
10 2 Slate Red 10
11 1 Black Blue 36
11 2 Blue ‘ Black 11
12 1 Black Orange 37
12 2 Orange Black 12
13 1 Black Green 38
13 2 Green Black 13
14 1 Black Brown 39
14 2 Brown Black 14
15 1 Black Slate 40
15 2 Slate Black 15
16 1 Yellow Blue 41
16 2

Blue Yellow 16
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Table C-2  Telephone Industry 25-Pair Color Code and Pin Numbers — Part 2 of 2

Pair Wire Solid Pin

Number “Number Color Number
17 1 Yellow Orange 42
17 2 Orange Yellow 17
18 1 Yellow Green 43
18 2 Green Yellow 18
19 1 Yellow Brown 44
19 2 Brown Yellow 19
20 1 Yellow Slate 45
20 2 Slate Yellow 20
21 1 Violet Blue 46
21 2 Blue Violet 21
22 1 Violet Orange 47
22 2 Orange Violet 22
23 1 Violet Green 48
23 2 Green Violet 23
24 1 Violet Brown 49
24 2 Brown Violet 24
25 1 Violet Slate 50
25 2 Slate Violet 25

Cables with more than 25 pairs of wires are constructed from 25 pair groups.Very large cables
have other variations generally not encountered inside terminal wire plants.

For smaller numbers of wires, such as wires for an individual telephone station or terminal,
you may use a second color code scheme. Table C-3 shows this color code and the usual
correspondence with the paired-wire color code.The alternate color code is included
because sometimes the station wire uses the first three pairs of the standard color code (white-
blue, blue-white, and so on) while other times it uses the six alternate colored wires.

Table C-3 Second Color Code Scheme for Smaller Numbers of Wires

Pair Wire  Solid . Alternate
'Number ~  Number Color .. Color = ..

1 1 White Blue Green 4
1 2 Blue White Red 3
2 1 White Orange Black 2
2 2 Orange White Yellow 5
3 1 White Green White 1
3 2 Green White Blue 6

Industry-Standard Wiring Plans @ C-3
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Appendix D
Optional Rack-Mount Installation

This appendix describes the procedure for the optional rack-mount installation. A rack-
mount arrangement may be convenient for computer room applications and anywhere space
Is an issue.

Each A-type chassis and M-chassis is shipped with a rack-mount kit, which includes two
flanges and 13 screws for the A-type chassis and eight screws for the M-chassis. These screws
are used to attach the flanges to the front of the chassis. The A-type chassis and M-chassis are
the only two models that can be rack mounted.

Figure D-1 shows several chassis in a rack-mount installation.

———19"rack

Figure D-1  Cisco Chassis Rack-Mount Installation
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Tools Required:

The following items are required for rack-mount installation:

m  Standard 19-inch rack.
m  Phillips screwdriver for #2 Phillips flat-head screws.

m  Customer-supplied screws for mounting chassis in rack. Mounting screws are not
included because required sizes may vary from rack to rack.

Procedure:

Follow these steps to install your chassis in a standard 19-inch rack:

Step 1:  Attach flanges to side of chassis with screws provided.

Step 2:  Mount chassis in rack using the customer-supplied screws.
Step 3:  Attach external cables to chassis back panel.

Step 4:  Follow the standard start-up sequence to verify operation.

Note the following when installing chassis in a rack:

®  A-type chassis and M-chassis may be mixed in the same rack.

m  Chassis may be installed with tops and bottoms flush to each other; however, they should
not be mounted side by side. When mounted next to each other, one chassis will blow
exhaust into the fan intake of another, causing cooling problems.

A-Type Chassis Switch Guard

A switch guard is included with the rack-mount kit for the A-type chassis. The switch guard
is designed to prevent inadvertent power cut-off to the A-type chassis. It protects the power
switch from accidental shut-off.

Procedure:
Follow these steps to install the switch guard:

Step 1:  Power down the unit and unplug it.

Step 2: Remove the two screws which affix the on/off switch to the chassis. The stiff
wiring attached to the switch will prevent it from falling off inside.

Step 3:  Carefully place the switch guard over the switch. Align the large hole with the
switch and the two small holes with the screw holes. Note that the switch guard
extends further to the bottom of the switch than the top.

Step 4:  Replace the screws in the switch, passing them through the holes in the switch
guard. Tighten the screws.
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Optional Slide-Mount Kit

The M-chassis also has an optional slide-mount kit for rack-mount installations. It is only
available for the M-chassis.

Note: Rack-mount installation of the M-chassis with the slide mount, requires two people;
one person must support the chassis while the second person inserts the screws.

Tools Required:

The following items are required for slide mount installation:

m  Standard 19-inch rack.
m  Phillips screwdriver for #2 Phillips flat-head screws.

m  Customer-supplied screws for mounting chassis slide mount in rack. Mounting screws
are not included because required sizes may vary from rack to rack.

Procedure:

Follow these steps to install the M-chassis using the slide mount in a standard 19-inch rack:
Step 1:  Install the slide mount in the rack with the four screws provided.

Step 2:  Fully extend the slide mount.

Step 3:  Have one person lift and support the M-chassis; align the pinouts on the chassis
with the screw holes on the inner-most section of the slide mount; insert the
customer-provided screws.

Note: The M-chassis has five pinouts while the slide mount requires four screws. With the
M-chassis facing toward you, insert the screws starting with the second pinout.

Step 4:  With the slide mount fully extended, insert the first two screws through the
inner-most section; insert the third screw through the access hole; then retract the
slide mount until you can insert the fourth screw through the access hole.

Step 5:  Attach external cables to the chassis back panel.

Step 6:  Follow the standard start-up sequence to verify operation.

Optional Rack-Mount Installation @ D-3
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Glossary

The following is a glossary of terms commonly used in Cisco Systems’ literature.

access list A list kept by the gateway to control access to or from the gateway
for a number of services (for example, to restrict packets with a certain IP address
from leaving a particular interface on the gateway).

APP Abbreviation for “applique.”

applique A printed circuit board that is mounted on the rear of the chassis; it
contains the connector hardware for attachment to a network. Appliques
translate and transpose the serial communications signals into the signals
expected by the communication standard of choice, such as RS-232,V.35, and
so on.

ARP Address Resolution Protocol. A protocol which is used to bind an IP
address to an Ethernet/802.3 address.

ASCII American Standard Code for Information Interchange. The standard
code used for information interchange among data processing systems, data
communication systems, and associated equipment; the ASCII set consists of
control and graphic characters.

asynchronous transmission A mode of data transmission, often referred to as
start-stop transmission. Each character is transmitted with its own start and stop

bits to inform the receiving device of the beginning and end of a character.

AUI Attachment Unit Interface. An Ethernet transceiver cable, or the back panel
connector to which such a cable might attach.

bandwidth A capacity of an interface, usually defined in bits per second (bps).

binary A numbering system characterized by ones and zeros (on and off); also
referred to as base 2. :

bit Binary digit. The units used in the binary numbering system, O and 1.

bit rate The speed at which bits are transmitted, usually expressed in bits per
second (bps).

BootP A protocol which is used by a server to determine the IP address of its
Ethernet interfaces.
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bridge A device that connects two network segments using the same medium.
Bridges operate at Level 2 of the ISO model (the data-link layer) and are
protocol-insensitive.

broadband IEEE specification 802.4 standard for connecting a set of network
hosts using a single multichannel cable. The broadband standard permits
simultaneous multiple high-bandwidth channels, with each channel occupying a
particular frequency range; channel access uses modems. Broadband systems are
commonly used to transmit video data.

broadcast A packet or frame whose destination address contents an address to
which all entities on the network must listen. Typically, this address contains all
ones.

cBus Cisco’s proprietary high-speed bus used with the FDDI and other high-
speed cards.

CCITT French acronym for International Telegraph and Telephone Consultative
Committee, an international organization that develops communication
standards such as Recommendation X.25.

checksum A method for checking the integrityof transmitted data. A checksum
is an integer value computed from a sequence of octets by treating then as
integers and computing the sum. The value is recomputed at the receiving end
and compared for verification.

cross talk Interfering energy transferred from one circuit to another.

CSMA/CD Carrier-Sense Multiple Access with Collision detection. The style
of network access used by Ethernet and IEEE 802.3.

CSU/DSU Customer Service Unit/Data Service Unit. A device that converts
V.35 or RS-449 signals to a properly coded T'1 transmission signal.

DCC Data Communications Channel. The transmission media and intervening
equipment involved in the transfer of information between DCEs. DCCs may
be half- or full-duplex.

DCE Data Communications Equipment. The devices and connections of a
communications network which connect the communication circuit with the
end device (data terminal equipment). A modem can be considered DCE.

DDN Defense Data Network. This is the MILNET and associated parts of the
Internet that connect military installations. Used loosely, it refers to the

MILNET, ARPANET, and the TCP/IP protocols they use.

DECnet A protocol suite developed and supported by Digital Equipment
Corporation.

DoD Department of Defense.

domain names A directory service for matching host names with IP addresses.
See RFC 882.
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DS3 Digital Signal level 3. Also known as T3. The bit rate for DS3 transmission
is 44.736 Mbps.

DSU Data Service Unit. Provides a DTE with access to digital
telecommunications facilities.

DTE Data Terminal Equipment. The part of a data station that serves as a data
source, destination, or both, and that provides for the data communications
control function according to protocols. DTE includes computers, protocol
converters, and multiplexers.

EGP Exterior Gateway Protocol. A protocol for exchanging routing information
with the DDN core gateway system and similar large groups of networks. See
REFC 904.

EPROM Erasable Programmable Read-Only Memory integrated circuit.

ESD Electrostatic discharge. Undesirable discharge of static electricity that can
damage equipment and impair electrical circuitry.

encapsulation The wrapping of data in a certain protocol header. For example,
on Ethernet, all data is encapsulated in either an Ethernet header or IEEE 802.2
header.

Ethernet A local area network (LAN) developed by Xerox Corporation.
Ethernet networks operate at 10 megabits per second using CSMA/CD.
Ethernet is a baseband-type connection. The IEEE 802.3 standard is similar to
Ethernet, but not identical.

EXEC The interactive command processor of the Cisco software.

gapped clock A clock stream at a nominal bit rate, which may be missing clock
pulses at arbitrary intervals for arbitrary lengths of time.

gateway A multiprotocol, multimedia network level routing device. Also called
a router, it forwards packets of data from one network to another, based on
network-level (ISO model Level 3) information, and is protocol sensitive.

HDH HDLC Distant Host protocol (HDH or 1822-]) which is a means of
running the 1822 protocol over synchronous serial links instead of over special
purpose 1822 hardware. HDH is essentially 1822 leaders and data encapsulated
in LAPB (X.25 Level 2) packets.

HDLC High-Level Data Link Control, which specifies an encapsulation method
of data on synchronous serial data links. The Cisco HDLC support performs only
framing and checksumming functions. No retransmission or windowing is done.

host Any entity which only accepts or generates data on a network, and does not
forward data.

HSA High-speed applique, the connector/circuit card assembly which provides

the interface between the CSS-HSCI system card and the external interface cable
to the DSU.
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HSCI High-Speed Serial Communications Interface, the system card for the HSSI
and UltraNetwork options in the AGS+.

HSSI High-Speed Serial Interface, and defacto standard for transmission at rates
of up to 52 Mpbs.

ICMP Internet Control Message Protocol. Provides message packets to report
changes in packet processing. See RFC 792.

IEEE Institute of Electrical and Electronic Engineers.

IGRP Interior Gateway R outing Protocol. A proprietary protocol developed by
cisco Systems to address the problem of routing within a large network of general
topology comprised of segments having different bandwidth and delay
characteristics.

interface (1) The connections between two separate systems or pieces of
equipment. (2) The specifications of a connection between two systems or pieces
of equipment, including type and function of interconnecting circuits and type
and form of signals to be interchanged via those circuits.

internetwork A network of networks; also called an internet. An internetwork
is a group of LANs and WANSs that are geographically or organizationally
separate, but appear to users as one integrated network.

interoperability The ability of computing equipment manufactured by
different vendors to communicate over one integrated network. This
communication includes mail, file transfer, and remote access.

IP Internet Protocolis a Level 3 protocol which contains addressing information
and some control information which allows packets to be routed. See
MIL-STD-1777.

ISO International Standards Organization. An international group that drafts,
discusses, proposes, and specifies standards for network protocols. ISO is best
known for its seven-layer reference model that describes the conceptual
organization of protocols. :

ISO layer Any of seven levels in a model proposed by the International Standards
Organization (ISO) to describe the functions and relationships in computer
networks.The lowest layers (1 and 2) specify media standards; upper layers specify
functions more visible to users and programs using the network.

LAN Local Area Network. A LAN consists of local segments of Ethernet cable,
broadband cable, or token rings.

lapb link access procedure balanced. X.25 represents two levels of the OSI
reference model, Levels 2 and 3. Level 2 or lapb is the protocol that implements
Level 2. This protocol provides a mechanism to exchange data (frames), detect out
of sequence or missing frames, and provide for retransmission and
acknowledgment.
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load-balancing The ability of a gateway to distribute traffic overall its network
ports that are the same distance from the destination address. Good load-
balancing algorithms use both line speed and reliability information. Load-
balancing increases the utilization of network segments, thus increasing effective
network bandwidth.

MAU Medium Attachment Unit. Also known as an Ethernet transceiver,a MAU
is a device that converts digital data from the Ethernet interface for connection
to the appropriate medium.

MEC Multiport Ethernet Controller.
MCI Multiport Communications Interface.

media The physical cabling plant, satellite, or microwave circuits over which
network data passes. Common network media are coaxial and fiber optic cable,
twisted-pair wiring, and telephone circuits.

MTU Maximum Transmission Unit. Refers to the maximum packetsize, in bytes,
that a particular interface will handle.

name server A server provided on the network which responds to domain name
requests. See RFC 882.

network Refers to a collection of computers and other devices that are able to
communicate with each other over distances.

NV  Nonvolatile memory. Memory whose contents is not lost when power is
removed.

Octet Eight bits.

OSI  Open System Interconnect. A reference to protocols for the interconnection
of cooperative computer systems (specifically ISO standards).

packet A collection of bits that constitutes one network transmission. Packets
must include relevant network address and accounting information, as well as user
data.

packet-switched Type of network on which each packet contends with others
for data transmission. The channel is occupied only for the duration of the packet.
Routers are called packet switches as they move along the route to its destination.
In contrast, a circuit-switched network system dedicates one circuit at a time to
data transmission.

PAD Packet Assembler/Disassembler. A term used with X.25 networks that refers
to a terminal multiplexer device that forms a connection between terminals and
hosts across the network.

PAL Programmable Array Logic integrated circuit.

parallel A method of transmission in which all bits of a data character are
transmitted simultaneously over separate paths. Contrast with serial transmission.
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parity Provides a low overhead method of detecting single bit errors. A bit is
attached to a binary word to make the total number of digits always odd (odd
parity) or even (even parity).

ping The ICMP echo message and its reply. See RFC 792.

protocol The language a network uses to pass information among the various
computers and other hosts such as gateways and terminal servers.

protocol translator A network device that converts one protocol into another
similar protocol. For example, the CPT performs conversion between X.25 PAD
and TCP/IP Telnet.

Proxy ARP The function of a router sending an ARP response to a host which
does not know how to use a router.

PSN Packet Switch Node; the central switching node in the X.25 architecture.
Usually the PSN is a DCE and allows for connection of multiple DTEs. See
Recommendation X.25.

public data network A network operated either by a government (as in
Europe) or by a private concern to provide computer communications to the
public, usually for a fee. Public data networks enable small organizations to create
a WAN without all the equipment costs of long-distance circuits.

public standard protocol A network specification available to the public.
Anyone may write a program that implements a public standard protocol and
thus enables network hosts to communicate in this language.

PUP PARC Universal Protocol; developed at Xerox Palo Alto Research Center,
and is similar to IP.

RARP Reverse Address Resolution Protocol; the logical reverse of ARP and
provides a method for finding IP addresses based on Ethernet/802.3 addresses.
See RFC 903.

redirect A part of the ICMP protocol suite which allows a router to tell a host
to use another router.

reset A function of the software which clears the existing data on a single
interface when a significant number of input or output errors are detected. A
reset differs from a restart in that a reset acts upon a single interface, and a restart
acts upon more than one. A reset clears the single problematic interface and the
system continues operation; a restart completely shuts down the firmware/
software on a card then restarts it.

restart A function of the software which completely shuts down and restarts the
firmware/software on an interface card when it detects significant errors in more
than one interface. See reset. For multiple interface cards, the number of restarts
is shown with the show controller command.
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router A multiprotocol, multimedia network level routing device. Also called a
gateway, it forwards packets of data from one network to another, based on
network-level (ISO model Level 3) information.

routing The act of forwarding an incoming packet toward the destination host.
Routing is very complex in large networks, because of the many potential
intermediate destinations a packet might traverse before reaching its destination
host.

RS-232 An interface between terminals and computers, or between two
computers, that uses a serial binary data interchange. Although the standard most
commonly used in the United States is RS-232-C, most people refer to it as
simply RS-232.

serial A method of data transmission in which the bits of a data character are
transmitted sequentially over a single channel. Contrast with parallel
transmission.

SCI Serial-Port Communications Interface.

SLIP Serial Line Internet Protocol. This standard for connecting personal
computers to a LAN supports the use of low-cost telephone wiring and serial
interfaces, while providing all the connectivity of a TCP/IP network.

SNMP Simple Network Management Protocol. Provides a means to access and
set configuration and run time parameters of the router and terminal servers. See
RFC 1155, RFC 1156, and RFC 1157.

SONET Synchronous Optical NETwork. An ANSII/CCITT standard for
standardizing the use of optical communications equipment.

subnet An extension of the Internet addressing scheme that allows a site to use a
single Internet address for multiple physical networks.

synchronous transmission A high efficiency signaling method used for
medium-distance and long-distance serial communication. Synchronous lines
usually have modems at each end. Unlike asynchronous transmission, the
synchronous signaling scheme continually transmits data; if no useful data is
available, the scheme sends special symbols called idle characters. This is also
known as block transmission mode.

T1 Refers to a telephone signaling standard used for transmission of data through
the telephone hierarchy. The rate of transmission is 1.544 megabits per second.

T1 Converter Device that converts the HDLC synchronous serial datastream of
the server into a T'1 data stream with the correct framing and ones density.

TCP Transmission Control Protocol. The so-called level 4 or “Transport” layer

in the OSI model. When used with IP, it provides for the reliable transmission of
data through retransmission. TCP/IP was developed by the U.S. Department of
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Defense to support the construction of worldwide internetworks. This protocol
is the most commonly used public standard protocol available today. Most
computer systems can support TCP/IP.

Telnet A virtual terminal protocol. See RFC 854 and MIL STD 1782.

terminal server A device that connects terminals, modems, and
microcomputers to LANs or WANs and handles the network protocol on behalf
of connected devices. Port multiplexers, TACs, and PADs are all terminal servers.

TFTP Trivial File Transfer Protocol. A simplified method of transfer of logical
files on an IP network. See RFC 783

Token Ring IEEE specification 802.5 for connecting a set of stations to some
transmission medium. A station puts a message onto the ring. Each station on the
ring, including the recipient, in turn copies the message. When the original
sender receives its own message back, the sender deletes the message from the
ring.

UDP User Datagram Protocol. Another transport layer protocol; however,
unlike TCP, it is stateless. See RFC 768.

WAN Wide Area Network. A WAN includes long-distance communication
circuits such as long-distance telephone circuits, fiber optic cable, or satellite
media. Often composed of LANs, a WAN can integrate WANs and LANs into
an internetwork.

X.25 CCITT has published Recommendation X.25 for connections between
DTE and DCE equipment. Many establishments have X.25 networks in place
that provide remote terminal access. These networks can be used for other types
of data, including the Internet Protocol, DECnet, XNS, and others.
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backpanel 1-4, 1-9
backplate assemblies 4-8
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description of 1-4
diagram of backplane configuration 1-6
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internal view 5-9
power and cooling 1-7
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AGS
maximum configuration 1-9
AGS+
back panel 1-4, 1-9
back panel plates table 1-7
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RJ-11 4-20
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asynchronous serial attachment

See CSC-16
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description of 1-9
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port locations 3-4
power and cooling 1-10
specifications 1-10
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top-panel removal 4-2

top-panel replacement 4-2
auxiliary memory

See memory cards
auxiliary outputs 5-2
auxiliary port

connector 4-46

on processor cards 5-16
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back panel
connector options 3-4
backplate
assembly installation 4-8
A-type chassis 4-8
C-chassis 4-13
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M-chassis 4-11
network interface appliques supported 4-25
supported per chassis 4-8
synchronous network interfaces 4-25
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boot load failure A-5
bootstrap diagnostics A-6
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backplate assemblies 4-13
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summary of models 1-2



verifying contents 2-5
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installation procedures 2-5
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Cisco Systems
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technical assistance xvii
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clock rate settings 4-39

on MCI serial interface 4-40
clockrate command 4-40
command

bootstrap diagnostic A-6

bootstrap help A-6

bootstrap initialize A-6
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memory test A-6

probe I/0 test A-6

show hardware 5-34

system boot A-6
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description of 1-2
configuration

nonvolatile memory for storage of 5-34
configuration options

backplate connectors per chassis 4-8
configuration register A-2

boot field A-3, A-5
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console baud rate setting A-4

CSC/2 A-1

CSC/3 A-1

diagnostic mode A-5

factory settings A-2

IP broadcast address A-5

settings A-2
connections

A-type chassis 3-4

C-chassis 3-5

electrical 3-4

M-chassis 3-5

RS-232 terminal server 3-6

terminal server 3-6
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50-pin octopus B-8
auxiliary port 4-46
champ-to-D octopus B-8
DB-25 4-21
DE-9 4-46
Ethernet 4-45
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RJ-11 4-21
Telco 4-21
Telco 50-pin 4-23
terminal server 4-19
Token Ring 4-45, 4-46
connector plates
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RJ-11 3-3, 3-6
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Break key A-4
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CSC-16 5-63
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CSC-FCI 5-35
CSC-MEC 5-37
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MCI 5-48
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configuration registers A-2
console port B-5
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console port pinout B-5
descriptions of 1-19
MC68020 A-2

CSC/1

replacing with CSC/2 5-21
replacing with CSC/3 5-16

CSC/2 A-1

cache disable mode A-5
configuration register A-1
description of 5-15

EPR OM replacement procedure 5-23
external reset mode A-5
halt mode A-5

installing in chassis 5-21
LEDs A-2

MC68020 CPU card 5-21
replacing CSC/1 5-21
replacing with CSC/3 5-16
slave mode A-5

CSC/3 A-1

component side view 5-16
configuration register A-1

description of 5-16

EPR OM replacement procedure 5-20
EPR OM sockets 5-20

installing 5-16

installing in a chassis 5-17

Jjumper settings 5-18

LEDs A-2

MC68020 CPU card 5-16

modifications to MCI and SCI cards 5-18
CSC-16

component side view 5-63
description of 5-63

installing 5-63

interfaces per chassis 5-63
LED descriptions 5-65

rotary switch descriptions 5-65
unit numbering 5-66

CSC-CCTL

component side view 5-26
description of 5-25
installing 5-25

LED indications 5-27, 5-37

CSC-ENVM
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installing 5-28
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power requirements 5-29
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component side view 5-36
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power requirements 5-32
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installing 5-37

jumper settings 5-39

power requirements 5-38
CSC-MT

and CSC-P card 5-34

and CSC-R card 5-34

component side view 5-34

enhanced memory card 5-34

installing 5-34

memory test A-6

power requirements 5-34
CSC-pP

and enhanced memory card 5-34

card placement order 5-69

installing 5-67

number per chassis 5-68

power requirements 5-67
CSC-R

and enhanced memory card 5-34

card placement order 5-55

component side view 5-53

installing 5-53

interfaces per chassis 5-53

jumper settings 5-55

number per chassis 5-53

placement in card cage 5-55



power requirements 5-53

D

DB-25
connectors and applique 4-21
DE-9 connector 4-46
destination A-4
document
conventions Xiv
organization and use xiii

E

electricity
static, discharging 2-1
electronic mailbox
to Cisco Systems xviii
electrostatic discharge
prevention procedures 2-1
See also ESD 2-1
enhanced memory card 5-34
environmental monitor card 5-2
See CSC-ENVM
environmental specifications 1-3
EPR OM replacement procedure
CSC/2 5-23
CSC/3 5-20
CSC-ENVM 5-30
EPR OM sockets
CSC/3 5-20
equipment

required for installation 2-3, 2-4

ESD
alligator clip method 2-2
definition of 2-1
grounding 2-2

manufacturing table plug method 2-3

preventing damage 2-1
Ethernet

connector pinout B-15

connectors 4-45

interface cards 5-48

F

FDDI
cable destinations table 4-30
FDDI applique
installing 4-26
FDDI controller card
See CSC-FCI
fiber-optic cable
connecting to applique 4-29
fiber-optic transceiver applique
description of 4-26
installing 4-29
LEDs description 4-31
fuse
C-chassis 1-15
M-chassis 1-13

G

grounding
preventing ESD damage 2-2

H

hardware
summary table 1-2
help bootstrap command A-6

High-speed Serial Communications Interface

See HSCI
HSA
LEDs 4-35
HSCI
component side view 5-43
installing 5-40
ribbon cable loopback test 5-42

I

initialize bootstrap command A-6
installation
applique card cage 4-15
backplate assembly 4-8
checklist of procedures 2-5

tools and equipment required 2-3, 2-4

installing cards



CSC/25-21
CSC/3 5-16
CSC-16 5-63
CSC-CCTL 5-25
CSC-ENVM 5-2
CSC-FCI 5-35
CSC-MC 5-32
CSC-MT 5-34
CSC-P 5-67
CSC-R 5-53
MCI 5-48
SCI 5-44
interface cards
descriptions of 1-6
power requirements 5-3
interface controller subsystem 5-35
interference
See RFI
Internet address
broadcast A-4
Cisco Systems xviii

L

LEDs
CSC-16 5-65
CSC-CCTL 5-27, 5-37
fiber-optic transceiver applique 4-31
HSA 4-35
MCI 5-52
RS-232 appliques 4-38
RS-449 appliques 4-42
SCI 5-47
V.35 dual-mode applique 4-44

M

mailbox

to Cisco Systems xviii
maintenance

agreements xvii

Cisco support xvii
MC68000 5-15
MC68020 5-15
M-chassis

applique installation 4-11

I-6 W Modular Products Hardware Installation and Reference

backplate assemblies 4-11
components 1-13
description of 1-12
diagram of front view 1-12
diagram of rear view 1-12
features 1-13
internal view 5-12
making connections 3-5
port locations 3-5
power and cooling 1-13
side card cage panel 5-11
specifications 1-13
top-panel removal 4-4
top-panel replacement 4-4
MCI
component side view 5-48
description of 5-48
Ethernet ports 5-48
installing 5-48
interfaces per chassis 5-45
jumper settings 5-51
LED descriptions 5-52
modifications when upgrading to CSC/3 5-18
number per chassis 5-45
power requirements 5-48
serial ports 5-48
memory cards
CSC-MC 5-32
CSC-MT 5-34
descriptions of 1-21
enhanced memory card 5-34
memory subsystem 5-32
memory test A-6
memory subsystem
description of 5-32
memory tests A-6
MGS
maximum configuration 1-12
modular connectors
types of 3-2
modular wiring systems
description of 3-3
MSM
maximum configuration 1-12
Multiport Communications Interface



See MCI

multiport Ethernet controller
See CSC-MC
See CSC-MEC

N

netbooting A-5
network interface cards
descriptions of 1-20
network interface controller cards 5-35
network interfaces
descriptions of 1-20
network server
appliques and connectors 4-25
network servers
description of 1-2
non-volatile memory
start and end addresses A-7
tests A-6
nonvolatile memory 5-32
CSC-MT 5-34
note
description xv

O

octopus connector B-8
optical bypass switch 4-29

organization of document xiii

P

parallel printer interface card
See CSC-P
peripheral device controllers 5-63
pinouts B-6
ports
locations on A-type chassis 3-4
locations on C-chassis 3-5
locations on M-chassis 3-5
power
auxiliary outputs 5-2
requirements 5-2
voltages for servers 2-4
power supply

shutdown by CSC-ENVM 5-2
printer
configuring interface card 5-67
probe I/0O test A-6
processor
card description 1-19
hardware description 1-19
processor cards
auxiliary port 5-16
configuration registers A-1
CSC/2 5-15, 5-16, 5-21, A-1
CSC/3 5-16, A-1
processor configuration register A-2
products
environmental specifications 1-3
summary table 1-2
prompt
bootstrap mode A-6
Protocol Translator
components 1-18
description of 1-18
maximum configuration 1-18
See also CPT

R

rack-mount installation D-1
radio frequency interference
See RFI
record keeping
about your system 2-7
suggested entries 2-7
RFI
implications 3-2
ribbon cable loopback test
description of 5-42
procedures for HSCI 5-42
RJ-11
description of 3-3
RJ-45
description of 3-3
RS-232
distance limitations 3-1
speed/distance table 3-1
terminal server connections 3-6

RS-232 appliques

Index WI-7



and MCI and SCI cards 4-37

Cisco DTE B-9

jumper settings 4-38

LEDs 4-38

LEDs on standard 4-38

MCI jumper settings 4-38

number per chassis 4-38

SCI jumper settings 4-40

signals on Cisco DCE B-9

signals on Cisco DTE B-9

signals on obsolete B-9

standard DCE 4-37, 4-38

standard DTE 4-37

synchronous serial 4-37
RS-232 DTE signal pinout B-9
RS-449 appliques

and MCI/SCI controller 4-40

DCE appliques 4-40

DCE pinout B-11

DTE appliques 4-40

DTE pinout B-10

Jjumper settings 4-42

LEDs on 4-42

number per chassis 4-41

signals B-10, B-11

transmit clock B-10, B-11

SCI
component side view 5-44
installing 5-44
interfaces per chassis 5-45
jumper settings 5-47
LED descriptions 5-47
modifications when upgrading to CSC/3 5-18
placement of PALs 5-19
power requirements 5-44
Serial Clock Transmit External (SCTE) B-13
serial interface
MCI 5-48
SCI 5-44
Serial-port Communications Interface
See SCI
servers
descriptions of 1-2

I-8 @ Modular Products Hardware Installation and Reference

environment requirements 2-4
power voltages 2-4
protocols supported 1-2
show controller cbus command 5-28
show hardware command 5-34
signals
Ethernet B-15
RS-232 DCE B-9
RS-232 DTE B-9
RS-449 DCE B-11
RS-449 DTE B-10
Telco 50-pin connector B-2
Token Ring B-15
V.35 DTE B-14
V.35 dual-mode B-13
site log
record keeping for your system 2-7
suggested entries 2-7
slide mount kit
installation procedures D-3
software
upgrading to v8.3 5-20
specifications
environmental 1-3
stack trace bootstrap command A-6
static electricity
discharging 2-1
support
Cisco technical assistance xvii
switch guard D-2
installation procedure D-2
system
cabling considerations 3-1
damaged components 2-5
recording keeping 2-7
unpacking 2-5
system boot bootstrap command A-6
system card cage
description of 1-6
system controller cards 5-25
descriptions of 1-19, 5-25

T

Telco connector 4-21
terminal



connectors 3-2
wiring 3-2
terminal server
cabling considerations 3-1
making connections 3-6
RS-232 connections 3-6
terminal server interface cards
descriptions of 1-20
terminal server peripheral device controllers
descriptions of 1-20
Terminal Server Serial Line card
See CSC-16
terminal servers
description of 1-2
Token Ring
DE-9 connector 4-46
Token Ring connector
pinout 4-46, B-15
Token Ring interface
bus master 5-55
See CSC-R.
tools
required for installation 2-3
TRouter
components 1-17
description of 1-17
maximum configuration 1-17

U

unit numbering
cBus cards 5-6
unpacking your system 2-5

|4

V.35 DTE applique 4-44
jumper settings on 4-44
LEDs on 4-44
number per chassis 4-44
pinout B-14
signals B-13

V.35 dual-mode applique
cable pinout B-13
jumper settings on 4-42
LEDs on 4-42

number per chassis 4-42

pinout signals 4-42
voltage

acceptable ranges 5-2

w

warranty information xvii
wirepairs

table summary C-1
wiring systems

modular 3-3
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