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CISCO CATALYST 6500 SERIES 10- AND 100-MBPS ETHERNE T
FIBER-BASED INTERFACE MODULES

As the premier Cisco ® modular multilayer switch, the Cisco Catalyst ® 6500 Series delivers secure, converged services fr  om
the LAN access to the core, to the data center, and  to the WAN edge.

PRODUCT OVERVIEW

The Cisco Catalyst 6500 Series provides the broagésction of 10- and 100-Mbps media, densitiggroperability, and chassis deployment
options (refer to Table 1). The 100BASE-X, 100BABK; and 10BASE-FL modules provide another alteuatdr the access and distribution
layer and metropolitan (metro) access deploymditits.100BASE-X module offers customers flexibilityrnix and match different optics, and
maximize their investment protection by allowing/fes-you-grow through support of modular, Smallrrdtactor Pluggable (SFP) optics.

Cisco Catalyst 6500 10BASE-FL, 100BASE-FX, and 1A8B-X modules offer:

- Fiber to the desktop

- Choice of media and connector types—The 100BASE-Hutesupports multimode fiber (62.5- and 125-migramd single-mode fiber using
modular SFPs, enabling mix-and-match, pay-as-yowgamptic deployments. Fixed MT-RJ for 100BASE-FXdafOBASE-FL modules supports
multimode fiber (62.5- and 125-micron) and singledm fiber.

- Port densities—Up to 48 ports per 100BASE-X moduéesaipported, enabling up to 576 100BASE-X portsleslot chassis; up to 24 ports
per 10BASE-FL module are supported, enabling ug8® ports of 10BASE-FL per 13-slot chassis (corfiguwith 12 interface modules).

- Scalable and predictable system performance—The le®@uovide 32-Gbps switching and throughput oMigps.

- Superior traffic management—The modules are availafith large 256-MB buffers for 48 ports. Availablith 4 transmit queues per port, with
1 strict priority queue for quality of service (Qo&ach port supports Weighted Random Early Deted?VRED) for congestion avoidance
within each queue, and Deficit Weighted Round RgDWRR) as well as Weighted Round Robin (WRR) fdreduling between queues to aid
in traffic prioritization. Up to 8 thresholds cae bonfigured to manage differentiated levels ofiser

- Operational consistency—Configurations are avail&i€isco Catalyst 6500 3-, 6-, 9-, and 13-slassis running Cisco I5SSoftware and
Cisco Catalyst Operating System Software; theyraezoperable with all other interfaces and sewit®dules, and forward-compatible with all
Cisco Catalyst 6500 supervisor engines.

- Maximum network uptime and resiliency—The modulgspsut the Cisco Enhanced Per- VLAN Spanning Tress PPVST+) protocol, IEEE
802.1w Rapid Spanning Tree Protocol (RSTP) and IBEE1s Multiple Spanning Tree (MST) protocol, R&AN Rapid Spanning Tree
(PVRST) protocol, Hot Standby Router Protocol (HERRrtual Router Redundancy Protocol (VRRP), Gatgwoad Balancing Protocol
(GLBP), Cisco EtherChanrféland IEEE 802.3ad link aggregation for fault-takgrconnectivity.

- Extensive management tools—The modules supportiswm@orks network management platform; Simple Nekwdanagement Protocol
(SNMP) Versions 1, 2, and 3; and four Remote Maitigp(RMON) groups (statistics, history, alarmsg @vents).
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Table 1.

Cisco Catalyst 6500 Series 10- and 100-Mbps Ethernet Fiber-Based Interface Modules

Primary Product Number Interface Ports, Queues per Port Scheduler Buffers per
Applications Module Class Connectors, (Tx = Transmit, Port
and Interface Rx = Receive)*
Media
Access, Metro  WS-X6148-FE- Classic 48 ports, LC, Tx 1p3q8t per Deficit Weighted 256 MB shared
Ethernet SFP SFP port Round Robin between 48 ports
Access (DWRR) (5.4 MB per
Rx 1plqg2t per port)
group of 8 front  and
panel ports .
Weighted Round
Robin (WRR)
Access, Server WS-X6524- CEF256, 24 ports, Tx 1p3qlt, Rx DWRR 1.2 MB
Farm 100FX-MM Upgradeableto  multimode MT- 1plqoOt
distributed CEF  RJ, 100BASE-
FX
Access WS-X6324- Classic 24 ports, Tx 292t, Rx 1g4t  WRR 128 KB
100FX-MM multimode MT-
RJ, 100BASE-
FX
Access WS-X6324- Classic 24 ports, single- Tx 2g2t, Rx 1g4t  WRR 128 KB
100FX-SM mode MT-RJ,
100BASE-FX
Access WS-X6024-10FL- Classic 24 ports, Tx 292t, Rx 1qg4t WRR 64 KB

MT

multimode MT-
RJ, 10BASE-FL

* Queues legend: 1p3q8t = 1 priority queue, 3 retotdn queues, and 8 thresholds

APPLICATIONS

Enterprise and Federal

High-density fiber-based 10- and 100-Mbps Ethemedules offer enterprises and military operatidresability to deploy fiber to the desktop to

maximize security of their network. The Cisco Cggb6500 100BASE-X and 100BASE-FX modules alsolmanleployed in areas where customers
need long-distance (greater than 550m and up tm)Zknnection over existing multimode fiber wheligadbit Ethernet is not an option. Through
the support of modular SFPs optics, the 48-porBAEE-X module offers flexibility by allowing mix ahmatch of different optics types, allowing
smaller branches to use 100BASE-FX over multimalgler fto the desktop and 100BASE-LX over single-mfilder to the main campus building.

For all these applications, the Cisco Catalyst 6BOBBASE-X module maximizes customers’ investmentqztion by allowing them to purchase
and deploy SFP optics as they grow their network.

© 2005 Cisco Systems, Inc. All right reserved.
Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com
Page 2 of 9



Service Providers

For service providers, the 100BASE-X module iseted for the metro Ethernet access layer as wetlhlale distribution hubs (DHUBS) or
headends for cable companies. The Cisco Catal{ 660BASE-X module offers superior traffic manageiwith support of 4 transmit queues
per port with 1 strict priority queue for QoS. Egmirt supports Weighted Random Early Detection (\WRfer congestion avoidance within each
queue, and DWRR for scheduling between queuesitm aiaffic prioritization. Up to 8 thresholds cae configured to manage differentiated levels
of service. The 100BASE-X module is also hardwapable to support per-port VLAN ID translation (®ports share a translation table with 64
entries) and the ability to map the inner classesfice (CoS) to the outer CoS (CoS mutation) €i.8Q-in-802.1Q (QinQ) deployments.

FEATURES AND BENEFITS

Cisco Catalyst 6500 Series Fiber-Based Classic 100B  ASE-X, 100BASE-FX, and 10BASE-FL Ethernet Interface  Modules

Designed for deployment in LAN access where opfit@rfaces are required and for metro Ethernetssx;ahe Cisco Catalyst 6500 Series Classic
10- and 100-Mbps Ethernet fiber-based interfaceutesdprovide 10- or 100-Mbps Ethernet forwardinthwhe following operational advantages
and characteristics (refer to Table 2):

- Forwarding architecture—Use centralized Cisco ExpFeswarding (CEF)

- Forwarding performance—Forward packets up to 15 Mygrsystem

- Bus connection—Connect using a 32-Gbps shared rection

- Supervisor engine—Work with Supervisor Engine 1Ap&uisor Engine 2, Supervisor Engine 32, or Sugenfkngine 720

- Distributed forwarding upgrade—None; Classic integfanodules cannot be upgraded for distributed fating

- Slot requirements—Can occupy any slot in any Cisatal@st 6500 Series chassis.

- Maximum port density per chassis—up to 576 portsgieco Catalyst 6513 chassis, and up to 384 pert€sco Catalyst 6509 chassis.
No inline power support for voice is available I@YOBASE-X, 100BASE-FX, and 10BASE-FL fiber modules.

Table 2. Classic 100BASE-X, 100BASE-FX, and 10BASE-FL Fiber Interface Modules

Product Ports, Interfaces, and Connectors Maximum Distance Maximum Frame Size
per Cable Type (jJumbo frame) Support
WS-X6148-FE-SFP 48-port; SFP; LC Depends on SkEpyed; refer  Up to 9216 bytes per frame
to Table 3
WS-X6324-100FX-MM 24-port; 100BASE-FX; MT-RJ 2-Kil duplex, 400m half Up to 9216 bytes per frame

duplex; 62.5- and 125-micron
multimode fiber

WS-X6324-100FX-SM 24-port; 100BASE-FX; MT-RJ 10-kall or half duplex; Up to 9216 bytes per frame
standard ITU-T G.652 (IEC
60793-2 B1.1/B1.3) single-mode
fiber

WS-X6024-10FL-MT 24-port; 10BASE-FL; MT-RJ 2-kmlifer half duplex; 62.5- Up to 9216 bytes per frame
and 125-micron multimode fiber

Table 3. SFPs for 48-port 100BASE-X Module

Product ID Transceiver Type Connector Maximum Distance per Cable Type Interoperable with
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GLC-FE-100FX 100BASE-FX LC 2-km full duplex, 400ralhduplex; 62.5- and WS-X6324-100FX-MM

125-micron multimode fiber
WS-X6524-100FX-MM

GLC-FE-100LX 100BASE-LX LC 10-km full or half duptestandard ITU-T G.652  WS-X6324-100FX-SM
(IEC 60793-2 B1.1/B1.3) single-mode fiber

GLC-FE-100BX-D  100BASE-BX10-D LC 10 km over singlgand of single-mode fiber;
standard ITU-T G.652 (IEC 60793-2 B1.1/B1.3)
single-mode fiber

GLC-FE-100BX-U 100BASE-BX10-U LC 10 km over singlgand of single-mode fiber;
standard ITU-T G.652 (IEC 60793-2 B1.1/B1.3)
single-mode fiber

Figure 1. Classic 48 Port 100BASE-X Fiber Interface Module (part number WS-X6148-FE-SFP)

Figure 2. Classic 24 Port 100BASE-FX Fiber Interface Module (part number WS-X6324-100FX-MM)

Cisco Catalyst 6500 Series Fiber-Based CEF256 100BA SE-FX Ethernet Modules
Designed for small campus distribution and coretdgsyand for data-center and Web-hosting applicgtiGisco Catalyst 6500 Series CEF256
100BASE-FX Ethernet fiber-optic interface modulesvide line-rate forwarding with the following ogional advantages and characteristics:

- Forwarding architecture—Use the central CEF enginated on the supervisor engine
- Forwarding performance—Forward packets up to 30 Mygrssystem and up to 15 Mpps per slot for slotgaged to support distributed
forwarding
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- Fabric connection—Connect to the switch fabric ugsing 8-Gbps connection and the 32-Gbps shared bus

- Supervisor engine—Work with Supervisor Engine 1Ap&uisor Engine 2, Supervisor 32, or Supervisoriimd20

- Distributed forwarding upgrade—Optional, field updgable to support distributed forwarding: DFC3 {parmber WS-F6K-DFC3A or WS-
F6K-DFC3B or WS-F6K-DFC3BXL) upgrade to operatehnBupervisor Engine 720, DFC (part number WS-F6KGDEpgrade to operate with
Supervisor Engine 2/MFSC2 and a Switch Fabric Medul

- Slot requirements—Can occupy any slot in any Cisatal@st 6500 Series chassis.

- Maximum port density per chassis—up to 288 portsgieco Catalyst 6513 chassis, and up to 192 pert€jsco Catalyst 6509 chassis.

No inline power support for voice is available I@OBASE-FX fiber modules.

Table 4. CEF256 100BASE-FX Fiber Interface Module

Product . . Maximum Frame Size
Ports, Interfaces, and Connectors Maximum Distance per Cable Type )
(jJumbo frame) Support

WS-X6524-100FX-MM 24-port; 100BASE-FX; MT-RJ 2-km full duplex, 400ralhduplex; Up to 9216 bytes
62.5- and 125-micron multimode fiber

Figure 3. CEF256-Based 100BASE-FX Fiber Interface Module (part number WS-X6524-100FX-MM)
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ORDERING INFORMATION

Table 5 provides ordering information for Cisco &yt 6500 Series 10- and 100-Mbps Ethernet filzeset interface modules.

Table 5. Cisco Catalyst 6500 Series 10- and 100-Mbps Ethernet Fiber-Based Interface Modules

Product Number
WS-X6148-FE-SFP

GLC-FE-100FX

GLC-FE-100LX

GLC-FE-100BX-D

GLC-FE-100BX-U

WS-X6524-100FX-MM

WS-X6324-100FX-MM

WS-X6324-100FX-SM

WS-X6024-10FL-MT

SPECIFICATIONS

Standard Network Protocols

- Ethernet: IEEE 802.3

Description
Cisco Catalyst 6500 48-port 100BASElassic Interface Module (requires SFPs)

100BASE-FX SFP for WS-X6148-FE-SFP Jtrmode fiber, LC connector

100BASE-LX SFP for WS-X6148-FE-SFmgle-mode fiber, LC connector

100BASE-BX10-D SFP for WS-X6148-FIER single strand of single-mode fiber, LC connecto
100BASE-BX10-U SFP for WS-X6148-FIER single strand of single-mode fiber, LC connecto

Cisco Catalyst 6500 24-port, @56 100BASE-FX Interface Module, multimode fiberTNRJ; field-upgradable
to support distributed forwarding with the additiofthe distributed forwarding daughter card (gpannber WS-
F6K-DFC= or WS-F6K-DFC3A= or WS-F6K-DFC3B= or WSH®FC3BXL=)

Cisco Catalyst 6500 24-port 1@@E-FX Classic Interface Module, multimode fiberTNRJ
Cisco Catalyst 6500 24-port, RAGE-FX Classic Interface Module, single-mode fildiT-RJ

Cisco Catalyst 6500 24-port 10BABL Classic Interface Module, multimode fiber, NRD-

- Fast Ethernet: IEEE 802.3 and 100BASE-FX
- |EEE 802.1d, IEEE 802.1p, IEEE 802.1q, IEEE 802BEE 802.1w, |IEEE 802.3x, IEEE 802.3z, IEEE 80R,3&BEE 802.3ad, and IEEE

802.3ah

Physical Specification

- Occupies one slot in a Cisco Catalyst 6500 Seliassis
- Dimensions (Hx W x D): 1.2 x 14.4 x 16 in. (3.3%.6 x 40.6 cm)

Environmental Conditions

- Operating temperature: 32 to 104°F (0 to 40°C)

- Storage temperature: —40 to 167°F (40 to 75°C)

- Relative humidity: 10 to 90 percent, noncondensing
- Operating altitude: Sea level to 6500 ft (1981m)

Safety Compliance

- UL 60950

- CSA-C22.2 No. 60950
- EN 60950
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- IEC 60950
- AS/NZS 60950/TS001

EMC Compliance

- FCC Part 15 (CFR 47) Class A
- VCCI Class A

- EN55022 Class A

- CISPR 22 Class A

- CE marking

- AS/NZS 3548 Class A
- ETS300 386

- EN55024

- EN61000-6-1

- EN50082-1

Network Management

- ETHERLIKE-MIB (RFC 1643)

- IF-MIB (RFC 1573)

- Bridge MIB (RFC 1493)

- CISCO-STACK-MIB

- CISCO-VTP-MIB

- CISCO-CDP-MIB

- RMON MIB (RFC 1757)

- CISCO-PAGP-MIB

- CISCO-STP-Extensions-MIB

- CISCO-VLAN-Bridge-MIB

- CISCO-VLAN-Membership-MIB
- CISCO-UDLDP-MIB

- CISCO-ENTITY-FRU-CONTROL-MIB
- CISCO-COPS-CLIENT-MIB

- ENTITY-MIB (RFC 2037)

- HC-RMON

. RFC1213-MIB (MIB-II)

- SMON-MIB

Maximum Cabling Distance

- 100BASE-FX multimode Fast Ethernet: 62.5- and 12&w@nm multimode fiber: 400m half duplex, 2-km fdiliplex

- 100BASE-FX single-mode Fast Ethernet: standard TTG:652 (IEC 60793-2 B1.1/B1.3) single-mode fikdd:km half or full duplex
- 100BASE-LX Fast Ethernet: standard ITU-T G.652 (I68793-2 B1.1/B1.3) single-mode fiber: 10-km halfudl duplex

- 100BASE-BX10 Fast Ethernet: standard ITU-T G.6&J60793-2 B1.1/B1.3) single-mode fiber: 10 km osiegle strand of fiber

- 10BASE-FL Ethernet: 62.5- and 125-micron multimdider: 2-km half or full duplex

Indicators and Interfaces
- Status: Green (operational); red (faulty); oramgedule booting or running diagnostics)
- Link good: Green (port active); orange (disablexdf(not active or not connected); blinking orar{égled diagnostic and disabled)
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- 100BASE-X: SFPs, LC connector (female)

- 100BASE-FX multimode: MT-RJ (female, multimode)

- 100BASE-FX single-mode: MT-RJ (female, single mode)
- 10BASE-FL: MT-RJ (female, multimode)

SERVICE AND SUPPORT

Whether your company is a large organization, arernial business, or a service provider, Ciscoedyst is committed to maximizing the return
on your network investment. Cisco offers a portfaf technical support services to help ensureytbat Cisco products operate efficiently, remain
highly available, and benefit from the most up-tiedsystem software.

The Cisco Technical Support Services organizatfterothe following features, providing network @stment protection and minimal downtime for
systems running mission-critical applications:

- Provides Cisco networking expertise online andhantélephone

- Creates a proactive support environment with sowgdates and upgrades as an ongoing integrabfpgotir network operations, not merely a
remedy when a failure or problem occurs

- Makes Cisco technical knowledge and resourcesabiaito you on demand

- Augments the resources of your technical stafiitwdase productivity

- Complements remote technical support with onsitdare replacement

Cisco Technical Support Services include:

. Cisco SMARTNEL support
- Cisco SMARTnet Onsite support
- Cisco Software Application Services, including Safte Application Support and Software Applicatiarport plus Upgrades

For more information, visit:

http://www.cisco.com/en/US/products/svcs/ps3034/seategory _home.html

FOR MORE INFORMATION
Visit the following link to view the following dataheets:

http://www.cisco.com/en/US/products/hw/switchesi@products_data_sheets_list.html

- Cisco Catalyst 6500 Series Data Sheet

- Cisco Catalyst 6500 Series Supervisor Engine 1ASuqkrvisor Engine 2 Data Sheet
- Cisco Catalyst 6500 Series Supervisor Engine 72@ Bheet

- Cisco Catalyst 6500 Series Gigabit Ethernet Interfdodules Data Sheet

- Cisco Catalyst 6500 Series 10 Gigabit Ethernetfitxte Modules Data Sheet

- Cisco Catalyst 6500 Series FlexWAN Interface Modiubata Sheet

- Cisco Catalyst 6500 Series Switch Fabric Interfdoelules Data Sheet

- Cisco Catalyst 6500 Series Content Services Mo@l&M) Data Sheet

- Cisco Catalyst 6500 Series Firewall Services Modae Sheet
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