CHAPTER 1

Hardware Overview

The hardware elements of a LightStream 2020 multiservice ATM switch (LS2020 switch) are
outlined in Tablel-1. This chapter describes each component of an LS2020 node, starting with the
chassis and midplaneofFa detailed description of line cards, access cardsaatail§ refer to the
chapter entitled “Interface Modules.”

Table 1-1 LS2020 Hardware Components

Hardware Description

Chassis Skeleton

Midplane Internal wiring

Blowers Cooling

Power Supplies Power

Switch Card Card-to-card communication
Network Processor Card (NP card) Computing

Disk Assembly Storage

Interface Modules (line and access cards) Send and receive data

The LS2020 switch is a Class A device, as defined by FCC rules. For information about
certifications, compliances, and standards met by the LightStream 2020, refdrightB&eam
2020 Site Planning and Cabling Guide.

Chassis

The chassis serves as a skeleton and container for the LS2020 system. It provides access to
components from both the front and back. It contains all the laaedstements listed irable 1-1.
Figure 1-1 and Figure 1-2 show front and rear views of the chassis.

From the front of the LS2020 chassis, youdhaccess to netwk processor cards, line cards, switch
cards, disk drive units, and one of the two blowers. Power supplies, access cards, external cabling,
connectors for consoles and modems, and the other blower are accessible from the rear of the
chassis.

The 12 slots in the chassis are divided into function card slots, numbered 1 through 10, and switch
card slots, designated A and B.
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Chassis

The LS2020 chassis can be mounted in a standard 19 inch wide rack. Guidelines for selecting racks
are preided in thelLightSteam 2020 Site Planning and Cabling Guidigk mounting instructions
appear in th&ightStream 2020 Installation Guide

Figure 1-1 Front View of an LS2020 Switch

Blower (behind cover)

0000000000000 O l

0000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOO
000000000000 O0O0 * 1
LS LS MJ LightStream 2020
0000000000000 O0

ciscoSvsTems

Disk assembly =

000O0OO0O00OOOOOOOO
O000000O0000O0O0

¢] ¢] OO
000000000000 O0O0

¢ )

® ®

0000000000000 O0

2o @ O

(o]

0=08020

O
O
O
O
O

50%0

O =020
O

0000000000000 O

»050%0
0=020

0083
0=0!

° #0>0:

00000000000000 |o o o
0000000000000 AT RSt RSt

20 .0.05
(e}

RST RST RST RST RST

Y
2
]

RST RST

0000000000000 O0

—————————
0O00O0000OOOOOOO

000000000000
00000000 0O0OOOOO
0000000000000
0000000000000 O

C D)

®© ®

0O00O0000OOOOOOO
O0000000O00OO00OO0
0000000000000 O
O000000000O0O00
000O0000OOODOOOO
0000000000000
0O00O0000OO0ODOOOO

L @]
®

>» o

0000000000000 OOwA)ooooooooo‘ oo<\)oo\oo k)oooooooooooo‘
PP LLLILIL 20C| 000000000 (|>00 |0O0C|)>

00/|>000000000 | 00(|[>00 |00
B A AR 20c| 000000000 (|>00 |00(]|)
00000 0006000000 00I|>000000000 | 00(|[>00 |00

¢] 0000000
000000000000 OO0/ |>200000000O0 Ooo0¢|(>00 | 0O J0000000000O0O

H4810

Chassis dimensions ESD jack

18.9in. (48 cm.) wide \ \ \
26.1in. (66 cm.) high NP card Line cards Switch Line cards
24.7 in. (63 cm.) deep cards
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Midplane

Figure 1-2
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Each LS2020 node has a midplane that contains most of the internal wiring for the node. The
midplane is a field-replaceable unit (FRU) that
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Midplane

Connects the network processors (NPs) and line cards to switch cards.
Connects the function card (NPs and line cards) to their I/O access cards.

Distributes high currentdlk power to the function and switch cards and carrieselBpower to
all the cards in the system.

Interconnects the Test and Control System (TCS) hub and slave processors.

Acts as the main logic ground point in the LS2020 chassis.

The midplane is designed to simplify system assenmityease reliability, and improve mean time
to repair Figurel-3 shavs a top-dan conceptual vie of a midplane with seral cards connected.

Figure 1-3 Looking Down Onto a Midplane in an LS2020 Switch
Midplane
Front P Rear
Slot 1 e 0 ] 1/0 access card
Slot 2 NP — 1 | ] I/0 access card
Slot 3 line card e 1/0O access card
Slot 4 line card =1 I/O access card
Slot 5 line card ] INN RN I/O access card
Slot A switch card — bulkhead for modem and
— — 7T console ports
Slot B switch card bulkhead for modem and
—————— console ports
Slot 6 linecard L - - - _____ 1/0O access card
Slot 7 linecard | --------1 1/0O access card
Slot 8 linecard | ________| I/0 access card
Slot 9 linecard | - _______] I/0 access card
S
Slot 10 linecard |- ----- - I/0 access card S
I

77777 Connections to dedicated I/O access card
Connections between function cards and switch cards

— — — -Connections between switch cards and modem and console port

The diagram depicts the connections between the first 5 function cards and 2 switch cards.
Connections of the same type exist for cards 6—10.
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Midplane

NPs, line cards, and switch cards plug into the front of the midplane, and I/O access cards associated
with each function card plug into the rear of the midplane. Function cards and their /O access cards
are connected by connector pins that pass through the midplane (without making an electrical
connection with the midplane). The midplane contains all the internal wiring to connect the function
cards to the switch cards.

Up to ten function cards anddvewitch cards can be connected to the front of the LS2020 midplane.
Figure 1-4 shows the connectors on the front of the midplane.

In a fully redundant system, the following items are connected to the midplane:
® Eight interface modules (line cards and their associated access cards)

® Two NP cards and their associated access cards

® Two switch cards

® Two serial communications ports for console and modem access

® Two bulk power supplies

At a minimum, a system must have at least one of each item. On a system with only one NP card,
the extra slot can be used for an additional interface module.

The function cards connect to the switch card by way of the center 96-pin DIN connector in each
slot. The upper and\eer 96-pin DIN connectors are used to connect the function card to the access
card on the other side of the midplane.

Figure 1-4 Connectors on the Front of the Midplane
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Midplane

Caution Function card and switch card midplane connectors drrelit. Do not attempt to place
A a function card in a switch card slot or vice versa. Attempts to do so may result in damage to the
connectors on the midplane or the cards.

Up to ten 1/O access cards, two console/modem assemblies, and two power supplies can be
connected to the back of the midplane. Figifeshavs the connectors on the back of the midplane.

The 96-pin DIN connectors in each slot connect the access card to the function card on the other side
of the midplane.

Each lulk pover tray connects to one connector on the rear of the midplane. The console and modem
ports for each switch card share one shrouded-pin header connector located on the rear of the
midplane behind the switch card.

Figure 1-5 Connectors on the Rear of the Midplane

/ Chassis GND pins

® e o
—— Connects to
H| [H function card
D D
R R

20 pin shrouded 15 pin AMP |:|

pin headers for Mate-N-Lok |:|
console/modem connectors
assemblies ‘
Power tab with
connectors for
power trays
e \8 o o o e o o o o
Connects to
function card &
&
/ T
Chassis GND pins 10 access card slots, each

with 2 DIN96 connectors

Midplane EEPROMSs

On the midplane are two EEPROM chips whose contents, which are written in the factory, include
® Chassis ID number for the node

® Midplane assembly number, serial number, board revision, and board type

® Modem initialization string for each modem port

® Modem password for each modem port

(A modem port is associated with each switch card.)
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Blowers

Blowers

If you replace the midplane, you may need to program some of the information listedrabdhe
EEPROMSs on the new midplane. Refer to the midplane replacement procedure in the chapter
entitled “Replacing FRUs.”

The chassis IDs in the two midplane EEPROMSs in an LS2020 switch must be identical, and they
must be otherwise unigue in your netk. For this reason, Cisco assigns a unique chassis ID number
to every LS2020 switch. d ensure that the correct chassis ID is restored irvidrg ef an EEPRM
failure, you should keep a record of the chassis ID for every system in your network.

Caution You may wish to change the modem initialization string and modem password on your
system. If you change thesalwes for one switch card slot, be sure to changeathes for the other

slot to match. If modem information is not consistent across slots, you could have modem access
problems if you mee a switch card from one slot to another or if, in a redundant configuration, your
backup switch card becomes active.

The LS2020 chassis takes in cooling air from the front. Air is drawn up through the chassis and is
exhausted at the back and the right side by blower units like the one shown in Figure 1-6.

Figure 1-6 Front and Rear Views of an LS2020 Blower

Rotating
impeller
(inside box)

Front view

BE555H

H3239

Power connector /

There are two blowers located at the top of the chassis in each LS2020 system. One blower is
accessible from the front and the other from the rear. Each blower is an FRU. During normal
operation, both blowers should be running. If one blower fails, the system can continue to operate;
however, the failed blower should be replaced as soon as possible.

é
il

Rear view

Each blever has a green LED that illuminates to indicate that the impeller is spinning at a rate of at
least 1500 rotations per minute. On the reanblpthe LED is visible through the bl@r cover. You
must remove the blower cover to see the LED on the front blower.

The blowers have two speeds and normally run at low speed. The blower speed is temperature
controlled: the speed automaticallries as needed to maintain the temperature. Thekdoun at
the lower speed whenever possible, which provides the quietest operation.
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Power Supplies

The blowers run at high speed for 90 seconds after the system is first powered on, and then slow
down. The decrease in speed is audible to anyone standing near the chassis.

In addition to the main air fl@through the chassis, eadhlbpower tray in an £-powered system
contains its own fans.

The cooling system operates properly only when all cards, bulkheads, filler panels, covers, and
components are in place. Removing these items disrupts the flow of air through the chassis. As a
result, components may be shut down due to overheating.

Power Supplies

In an LS2020 switch, a bulk power tray unit converts power from an external source to bulk DC
voltage before distributing DC power to the individual function and switch cards. The nominal
voltage of the bulk power unit is 48 volts.

LS2020 systems are available with two power options:
® AC-powered systems for sites with alternating current (100 to 240 VAC, 50/60 Hz)
® DC-powered systems for sites with direct current (—48 VDC)

There are up to two power trays in each chassis; each power tray is an FRU. If there are two power
trays, both are connected to a 48-volt rail so that either tray can drive the entire system.

The power tray slots, designated A (on top) and B (on the bottom), are accessible from the rear of
the chassis. See Figure 1-2.

Each card in an LS2020 switch converts bulk power to its point-of-use voltages. The power
converters on each card are controlled separately by the associated on-card TCS slaves. Each TCS
slave can turn its carerter on and dfind wltage-magin the comerter This arrangement alles for

a nondisruptive hot-swap capability and aids in fault diagnosis.

The TCS is pavered independently from the rest of the system so that it can contret pod run
mauigining tests without impairing itsam operation. TCS peer is distriluted from the switch card
to all other cards in the chassis.

AC-Powered Systems

A

AC power supplies accept input power over a continuous range from 100VAC to 240VAC at 50 Hz
or 60 Hz. No adjustment or configuration is required. An AC power supply is shown in Figure 1-7.

Each AC power tray has one recessed male power inlet that conforms to IEC standard 320 C20; it
requires a peer cord with an IEC 320 C19 conneciBee the.ightSteam 2020 Site Planning and
Cabling Guidefor more information on power cords.

If a system has two power trays, the trays must be plugged into separate electrical circuits for true
redundancy.

Each AC power tray has a circuit breaker that turns that power tray on and off; it can be tripped by
an electrical event or operated manually.

Each AC power tray has a green LED that comes on when the system is powered up.

Warning To turn of power in an AC system with tw power trays, you must set the circuit breek
onboth traysto off. If you turn off only one of the two power trays, the system remains fully
powered.
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Power Supplies
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Caution The handle on the AC power tray is designed to support the weight of the tray only. Do
not use the power tray handle to lift the chassis.

Figure 1-7 Power Supply Tray for AC-powered Systems

Front view Rear view
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Power connector
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DC-Powered Systems

DC-powered LS2020 systems accepiveo o\er a continuous range from —43VDC to —-60VDC. No
adjustment or configuration is requiredwo from an gternal —48VDC source is brought into the
system by the DC power tray. A DC power tray is shown in Figure 1-8.

The green LED on each DCer tray illuminates to indicate the presence of D@gyoThe LED,
which is mounted on the p@r tray and is visible from the rear of the chassis, is connected after the
circuit breaker and before the isolation diodes. This allows the LED to indicate the presence or
absence of power individually for each tray, prior to the or-ing of the power feeds.

DC-powered LS2020 systems do not use detachable power cords; they must be permanently wired
to a DC power source by qualified service personnel. Systems with the optional second power tray
can be wired from a dual power feed. (For more information on wiring DC-powered systems, refer
to theLightStream 2020 Installation Guide

Circuit Breaker and Circuit Breaker Alarm

Each DC pwer tray has a circuit breakthat turns system per on and df it can be tripped by an
electrical event or operated manually.
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Power Supplies

Figure 1-8 Power Input Tray for DC-powered Systems

Front view Rear view
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Warning  To turn of power in a DC system with twpawver trays, you must set the circuit breek
4 onboth traysto off. If only one is turned off, the system remains fully powered.

The DC power tray is equipped with an optional circuit breaker alarm that can be connected to an
external device such as a light panel.When the circuit breaker is tripped, the alarm is triggered,
notifying you that the system is no longer receiving power through that power tray. The COM
(common), NO (normally open), and NC (normally closed) contacts on the W€ pay provide

the alarm signal by indicating whether the circuit breaker is open (off/tripped) or closed (on).

Table 1-2 summarizes the possible positions of the contacts.

Table 1-2 Circuit Breaker Alarm Conditions

Circuit Breaker Position NC Contacts NO Contacts
Off (tripped) Closed Open
On Open Closed

The alarm contacts have a maximum rating of 10A at 250VAC (60 Hz) or 3A at 50VDC.
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Switch Card

Switch Card

The LS2020 switch card, an FRU, provides the interconnection through which line cards and
network processors (NPs) in the same chassis communicate with one another. Communications
between NPs and line cards can take place over high-speed switch paths that carry payload traffic
between LS2020 nodes. In addition, low-speed Test and Control System (TCS) data paths carry
control and diagnostic information between the TCS hub on the switch card and thevES®sla

the NP and line cards.

Two versions of the switch card exist: Release 1 and Release 2. Except as noted, functionality is
identical on the two cards.

Switch cards are inserted in one or both of the dedicated switch card slots on the front of the
midplane, slots A and B. A redundant system hasswitch cards; a nonredundant system has one.

In a redundant system, one switch card is active and the other serves as a hot spare, ready to take
over if the active card fails.

There is a recessed reset pugtdn on the card’front ulkhead. Pushing it causes a full reset of the
card. The LEDs on the switch card are described in the Appendix “LEDs.”

Figure 1-9 shows the front view and rear view of Release 1 and Release 2 switch cards.

Major Functions of the Switch Card
The switch card has four key functional areas:

® 10-port concurrent cell switch
® TCS hub

® Clock generation

® Power

Figure 1-10 shows a high-leiMfunctional block diagram of the switch card. Each of the functional
areas shown in Figure 1-10 is described in the sections that follow.

Concurrent Cell Switch

The concurrent cell switch primles the connection through which NPs and line cards communicate,
allowing them to transport cells of data between function cards within an LS2020 chassisvi\s sho
in Figure 1-10, the concurrent cell switch has 10 ports, one per function card slot.

The concurrent cell switch on each switch card takes the place of a bus in a conventional computer
system. It eliminates the need for highseo drivers for high-speed, high-fanout buses. It provides
physical isolation between function card data paths for power-on, nondisruptive servicing. It also
provides a very high aggregate bandwidth in the chassis without requiring each function card to
accept data at the aggregate rate.

The switch carries cells in fixed length time slots, which are common to all the traffic. All function
cards transmit their cells into the switch simultaneously and receive cells from the switch
simultaneously.

In the time slot preceding the data trandfee switch selects the transmitting function card that will

get a connection with its requested recgj function card. Then, it sends an ackterigment back

to those transmitters whose transmission requests will be fulfilled. The transmitter begins the data
flow as the next time slot begins.
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Switch Card

The function cards are connected to the switch lwafmilinks. There are three paths between each
function card and the switch. One is used to transmit cells from the function card to the switch, and
two are used to deliver cells from the switch to the function card. Each of these data paths is eight
bits wide and is clocked at 25 MHz, for a raw path bandwidth of 200 Mbps.

Figure 1-9 Switch Cards
Release 1 switch card Release 2 switch card
Front view Rear view Front view Rear view
%, i i
© [ @ [
© i ® 4
i [
swcC i SWC i
— ol —
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FLT RDY [ to midplane FLT RDY to midplane
O O
O O
TCS
SEL g
Reset button— @ Reset button— @ u
RST RST 2
_— BITS
OOK asan
— BITS clock — @ EEEEE
— port BITS 2222
— CLK el
— I —
O | ) —
©®
© o
S ® .

1-12 LightStream 2020 Hardware Reference & Troubleshooting Guide



Switch Card

TCS Hub

Figure 1-10 Block Diagram of the Switch Card

> | Input port 1 Concurrent
cell switch
> | Input port 2
From
function
cards
> | Input port 10
Output Output Output
port 1 port 2 portn
AB AB AB
< l ‘ ‘ A
To <
function
cards
Card clocks < SIW'tlfh
to function cloc
cards generator
From bulk
power _
supply | TCS power Concurrent cell switch
~| converter power converter
Tol/from < > <— > Local console
TCSslaves < 3 > S hub port
i . u
on function : Modem port
cards < > < . >
—
&
I

The data passing on these links is divided into cells. Each link is unidirectional, but the three data
paths between the function card and the switch can all pass cells simultaneously. The double data
paths flaving from the switch to the function cards reduce blocking probability so the switebrdeli
better performance than ordinary “nonblocking” switches. Under typichtti@dds, the concurrent

cell switch delvers an werage of 160 Mbps of cell payload throughput. This is more than enough to
handle the 149.8 Mbps OC-3c SONET payload bandwidth, and sufficient to handle wire-speed
FDDI traffic with enough margin to accommodate inefficiencies due to packet fragmentation.

Switch cards include a single-chip microcomputer that supports certain specialized functions, such
as initialization routines and diagnostics. The microcomputer, which runs the integrated test and
control system (TCS) is described in detail in the appendix “TCS Hub Commands.”
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Switch Card

The TCS hub is located on the switch card. (See Fipi@) It controls the switch card and acts as

a communications hub for the system-wide test and control system. It provides communication
among the TCS slas, the console, the TCS hub on the redundant switch card if one is present, and
the modem. The TCS hub can monitor the “DC OK” signal on the bulk power supply.

The switch card provides power for the entire TCS system.

In a system with te switch cards, the TCS hub on one card is primary and the TCS hub on the other
is secondary. The acéwswitch card—that is, the switch card whose switchabgi€ is currently in
use—is not necessarily the same card on which the primary TCS hub is located. Use any of the
following methods to identify the switch card with the primary TCS hub:

® When connected to the TCS hub, examine the prompt. Uppercase letters identify the primary
hub; lowercase letters identify the secondary hub.

For example,7Cs HUB <<B>> indicates that the primary hub is on the card in switch slot B: and
tcs hub <<a>> indicates that the secondary hub is on the switch card in slot A.

® From the TCS hub, issue the commatatus saor status sb

¢ Examine the LEDs on the switch cards. On the card with the primary TCS hub, the TCS SEL
LED is lit.

By way of the local console and modem ports, both TCS hubs caid@smme access to function
cards. For example, you can display the status of a function card from either hub. However, if you
need to establish a console connection to a card—for example, to use the command line interface
(CLI) or to run diagnostics—you must connect to the card via the console or modem port of the
switch card with the primary TCS hub.

If the primary hubdils to poll the secondary hub within a specified time period, the secondary hub
takes over and becomes primary. In addition, you can force the secondary hub to become primary,
as described in tHeightStream 2020 Network Operations GuiBlercing the hubs to switch roles

may be necessary, for example, if you need to remove a switch card from the chassis.

TCS Power Convertor

On the Release 1 switch card, there a@pawer supplies. One supplies TCS power for the entire
LS2020 switch, and the other supplies power to the concurrent cell switch and clock circuitry. On
the Release 2 switch card, a single power supply serves both purposes.

The switch card converts internally distributed bulk power to the voltages it needs to operate its
switch circuitry and generates power for the TCS system on all the function cards.

Switch Clock Generator

A switch card generates a 25-MHz clock signal for the system and distributes it to all the function
cards. (See Figure 1-10.)

The Release 2 switch card incorporates ndtwynchronization logic. The BITS CLK port and the
BITS OK LED are useful for constant bit rate applications. BIT#dimg-integrated time source)

refers to a type of T1 line that carries a valid T1 signal, and may be used to provide a highly stable
time reference for the LS2020 switch.

With appropriately configured hardware, software, and network management tools, an LS2020
switch can globally synchronize constant bit rate (CBR) iatex$ in an LS2020 netrk to a single
reference clock signal. This network timing distribution service, called Nettime, enables
synchronous clocking and synchronous residual time stamp (SRTS) clocking functions to be
accomplished through an LS2020 switch. This reference clock signal can bergidttiroughout

1-14 LightStream 2020 Hardware Reference & Troubleshooting Guide



Switch Card

all trunks in an LS2020 network except for the low-speed access cards, the medium-speed access
cards, and the serial access cards. For more information on Nettime, ight&ream 2020
System Overview

Redundancy

An LS2020 nodes optional second switch card is used for redundeatber than loadsharing. The
two cards are configured identically. The switch card whose switching fabric is currently in use is
called the actie switch card. The other is the backup. When ameastiitch card goes out of service,
the system automatically cuts over to the backup

Cutovers are handled differently by Release 1 and Release 2 switch cards.

® |n Release 1 switch cards, plannedrés (such as an operator resetting or kéngoa card) and
unplanned events (such as an error on the active card) cause the system to reboot and involve
some loss of data.

® |n Release 2 switch cards, a planned\eertds initiated by you, andwolves no loss of data. See
theLightStream 2020 Network Operations Gufdeinstructions on how to perform a planned
switch card cutover. An unplanned cutover occurs when a hardware problem renders the active
switch card inoperable. Because the system is not able to prepare for it, an unplanned cutover
may invol\e some data loss. It also causes$peed and medium-speed line cards in the chassis
to reboot. In rare circumstances, an unplanned cutover can cause packet line cards (PLCs) and
cell line cards (CLCs) to warm boot.

® |f you mix Release 1 and Release 2 switch cards in the same chassis, the Release 2 card will
behave like a Release 1 card. Any cutover involving a mix of Release 1 and Release 2 switch
cards, whether caused by operator action or initiated by the system itself, will cause the system
to reboot.

In a redundant system, the aetswitch card is in slot A unless that card is absehtha$ filed, or
the operator has forced a curo You can identify the aate switch card by issuing tlshow chassis
primaryswitch at the CLI prompt

The actie switch card is not necessarily the card on which the primary TCS hub is located. (See the
section “TCS Hub,” above, for details.)

Console/Modem Assembly

At the back of the chassis, behind each switch card, is a console/modem assembly consisting of a
bulkhead with two connectors mounted on it. (See Figure 1-11.)

Figure 1-11 Console/Modem Assembly
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The connectors are label€@NSLandMODEM. The console/modem assembly connects to the
midplane via a ribbon cable. Its ports can be used to connect a terminal and modem to the TCS hub
on the switch card; from there you can connect to the NP or to any other function card.

Network Processor Card

The NP card, an FRU, is the LS2020 system’s primary computing and storage resource.

In conjunction with the line cards, network management systems, and NPs in other LS2020 nodes,
the NP performs systemwel functions for the LS2020 node. These functions include virtual circuit
management, network management, maintenance of routing databases, distribution of routing
information, and file system management.

Each NP is paired with an NP access card, which resides directly behind the NP in the chassis. The
access card provides an Ethernet port that may be connected to carry network management traffic.
Signals are carried from the NP to both the switch card and the NP access card by 96-pin DIN
connectors on the midplane.

The NP card is connected to a disk assembly—a 3.5-inclyftbplpdrive and a hard disk ae with
at least 120 Mbytes of storage. The NP and the disk assembly are connected by a ribbon cable. See
the section “Disk Assembly” for more information on the disk assembly.

There is a recessed reset pushbutton on the card’s front bulk-head. Pressing it causes a full reset of
the card.

Note The reset button does not bring the NP down gracefully. You should reboot the NP to bring
it down gracefullyas described in the “Performing an Orderly Shwtdcsection of the “Replacing
FRUSs” chapter.

In addition, the NP card includes a single-chip microcomputer that supports certain specialized
functions, such as initialization routines and diagnostics. The microcomputer, which runs the
integrated test and control system (TCS) is described in the appendix entitled “TCS Hub
Command$

The LEDs on the NP are described in the appendix entitled “LERgire 1-12 shows front and
rear views of the NP card.

Major Functions of the NP

The network processor (NRjdilitates system operations. Its functions include call processing and
rerouting, LAN bridging and address translation, CLI monitor and control functions, discovery of
network topology, and maintenance of network statistics.

The NP is a single-card microcomputer with an itegfto the concurrent cell switch. Each NP uses

a Motorola 68040 CPU and has 32galeytes (MB) of DRAM. In addition, the NP has an Ethernet
interface to carry network management traffic to and from a network management station or other
LS2020 nodes, and a SCSI interface for the NP’s local hard disk and floppy drive. The NP also has
a battery-backed clock/calendar, several counter/timers for performance measurements and event
logging, and a TCS slave. Figure 1-13 is a functional block diagram of an NP. The components in
Figure 1-13 are described below.

® CPU: Motorola 68040
® Main Memory:32 MB
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Note In Release 1, NPs had 16 MB of memory. 16-MB NPs are not capable of running software
releases numbered 2.0 or hightyou have Release 1 NPs in your netik, you must upgrade them
before upgrading your software.

® Ethernet InterfaceProvides a port for communication between the NP and othéreteon the
Ethernet (such as a network management workstation).

® SCSl InterfaceProvides communication with the flopplisk drive and hard disk associated with
each NP.

Figure 1-12 NP Card
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Figure 1-13 High-level Block Diagram of the NP
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® Power SuppliesReceves 48VDC pwer from the midplane, coerts it to +5V and other needed

voltages, and distributes it to components on the board.

® TCS SlaveProvides initialization and bootstrap for the line card. It performs local monitoring
and power control functions required to support the mission critical features of the LS2020
switch. The TCS slave also communicates with the TCS hub through the midplane.

® Switch Interface Daughterboafdlso called thdo Switch Unit/From Switch Unit [TSU/FSU]
Daughterboard), Switch Clock Receivamd Switch Data Buffersddandles communication

between the NP and the switch card.

Redundancy

A nodes optional second NP sewas a backup. ThedWPs are configurecactly alike. One NP
operates as primary while the other is available as a hot spare. When a failure is detected in the
primary NP or in its associated disk assemélyitchoer to the backup card happens automatically
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NP Access Card

The NP access card supports one Ethernet port and a pair of serial ports. The Ethernet port can be
used to connect the NP to an Ethernet for purposes of managing the LS2020 system.sEnialtw
ports are used for module testing and debugging.

Figure 1-14 shows front and rear views of the NP access card.

Figure 1-14 NP Access Card
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Associated with each NP in an LS2020 chassis is a disk assembly (see Figure 1-15). The disk
assembly is an AR it includes a 120-MB or lger hard disk dvie, a 3.5-inch floppdisk drive, and
a power supply.
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The hard disk stores the node’s system and application software, hardware diagnostics, and local
configuration files.

The lower disk assembly is connected to the NP in slot 1; the upper disk assembly, if present, is
connected to the NP in slot 2.

Figure 1-15 Front and Rear Views of a Disk Assembly
Front of disk assembly Rear of disk assembly
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Interface Modules

An interface module consists of a line card used in conjunction with an 1/0O access card. The line card
provides higher layer data transfer functions. The access card provides the active logic for the
physical layer interface for each port (line drivers/receivers, and so forth). In addition, certain
interface modules support more ports than can be accommodated on the access cards. The necessary
connectors are provided by fantail devices.

Interface modules allwLS2020 systems to connect to other rek® and systems, including local
area networks (LANSs), wide area networks (WANs), metropolitan area networks (MANS), directly
connected hosts, and other LS2020 systems. This section provides a overview of the interface
modules. For detailed information, see the chapter entitled “Interface Modules.”

Interface modules can be divided into two categories: trunk modules and edge modules. Trunk
modules connect two LS2020 nodes and carry only cells.

® Cell modules support trunk speeds up to OC-3c (155.52 Mbps).

® A paclet line card module that uses a serial access card supports speeds of up to 6.144 Mbps per
port (24 Mbps aggregate).

® |ow-speed modules support trunk speeds up to 3.584 megabits per second (Mbps) per port
(6 Mbps aggregate).

® Medium-speed modules support trunk speeds up to T3/E3 (45 Mbps/34 Mbps).
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Edge modules connect to devices outside of the LS2020 network and handle packet traffic, as well
as ATM UNI cells, from another network or host to a LS2020 network.

® Cell edge modules support ATM UNI and constant bit rate connections.

® Paclet modules support Ethernet or Frame Relay and framaifdimg connections, depending
on the access card used.

® Low-speed edge modules support frame relay and frame forwarding connections.

® Medium-speed modules support ATM UNI connections.

Table 1-3 provides a descriptive summary of interface modules available for the LS2020.

Table 1-3 Interface Module Summary
Trunk or
Line Card Access Card Edge Number of Ports Purpose
Packet Line Card Ethernet access card (EAC) Edge Only 2 AUI LAN
(PLC) 8 10BaseT
Fiber Ethernet access card Edge Only 8 LAN
(FEAC)
FDDI access card (FAC) Edge Only 2 LAN
T1 Circuit emulation access Edge Only 8 Voice and video
card (T1 CEMAC) teleconferencing
E1 Circuit emulation access Edge Only 8 Voice and video
card (E1 CEMAC) teleconferencing
Serial access card (SAC) Either 8 (RS-449, X.21,WAN: Frame Relay
and V.35) and frame forwarding
Cell Line Card OC-3c access card, single  Either 1 ATM
(CLC) mode, 1 port (OC3AC SM)
OC-3c access card, single  Either 1 Trunk or ATM
mode, 2 port (OC3AC SM) 2 Edge
OC-3c access card, Either 1 ATM
multimode, 1 port (OC3AC
MM)
OC-3c access card, Either 1 Trunk or ATM
multimode, 2 port (OC3AC 2 Edge
MM)
T3 access card, 4 port (T3AC) Either 4 ATM
T3 access card, 8 port (T3AC) Either 4 Trunk or ATM
8 Edge
E3 access card, 4 port (E3AC) Either 4 ATM
Low-Speed Line Low-speed access card Either 8 (RS-449, X.21, WAN: Frame Relay
Card (LSC) (LSAC) and V.35) and frame forwarding

(Replaced by Serial
Module [PLC plus
SAC])
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Trunk or
Line Card Access Card Edge Number of Ports Purpose
Medium-Speed Line T3 Medium-speed access cardither 2 ATM
Card (MSC) (T3 MSAC)
(,\i)eg’lzfg?gl_bg gli . E3PLCP Medum-speed Either 2 ATM
T3AC] and E3 access card (E3 MSAC)
Module [CLC plus  E3 G.804 Medium-speed Either 2 ATM
E3AC]) access card (E3 MSAC)

Figure 1-16 shows a line card and identifies some of the elements common to all line cards, while
Figure 1-17 does the same for access cards.

Figure 1-16 Elements Common to All or Most Line Cards
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Rear view

Figure 1-17
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