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About This Guide

Purpose

This manual aims at helping users to know the key features of
Ether-FSH24RS Smart Fast Ethernet Switch, install it in a
10BASE-T/100BASE-TX Fast Ethernet Local Area Network (LAN)
and configure its VLAN and Trunking function.
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1 Product Overview

Introduction

A 24-port 10/200M bps Smart Fast Ethernet Switch with
VLAN and Trunking Capability

Ether-FSH24RSisanauto-sensing and auto-negotiating“ smart” Fast
Ethernet switch with VLAN and trunking capability. With its unique
switching fabric, Ether-FSH24R S provides non-blocking full wire speed
designated for all ports that can ensure maximum data transfer. In
addition, one shared Uplink port is also provided for conventional
uplinking with 100M bps/200M bps speed.

All its 24 RJ-45 station ports support 100M bps/200Mbps Dual Speed.
With itsauto-sensing, Ether-FSH24R S automatically detectsthe speed
of the devices you plug into, and routes the incoming data to its
destination. The auto-negotiating function allows existing devices
running at different speeds to communicate easily within the same
network.

4-port Trunking with 800M bps Bandwidth
Ether-FSH24RS also provides built-in function for 4-port trunking
with 800Mbps maximum bandwidth (4 x 200Mbps, in full duplex) and
4-group VLAN capability. With trunking function enabled, data
transmission can be boosted up to 800M bps trunking bandwidth, which
will effectively alleviate your network bottleneck with up to 4 times of
original Fast Ethernet link speed. In fact, trunking might be the best
option for relieving your nasty network bottleneck without incurring
any extracosts using Ether-FSH24RS.
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4-group VLAN for Instant Connectivity and Wor kgroup
Privacy

Ether-FSH24RS also provides 4-group VLAN capability to ensure
instant connectivity and workgroup privacy. Since each station port
can be configured to whichever VLAN group, it offersutmost flexibility
for workgroup assignment asto ensure workgroup privacy on the packet
level. For those ports that join aVLAN, it offersinstant connectivity
without further configuration efforts from the network administrator.
Members of a same VLAN group will be included within a same
broadcast domain, and will feel exactly asthey are on the same network
segment although they might not belong to the same physical network
segment.

Port Configuration via Console Port

VLAN and Trunking function of Ether-FSH24RS is configurable via
Console port. Before you can utilize console port for VLAN or Trunking
configuration, you must connect the console port of Ether-FSH24RS
to the COM port (RS-232 interface) of your host PC, using a RS-232
céble. For the details of VLAN and Trunking port configuration, please
refer to next section, VLAN & Trunking Configuration through Console
aswell as Chapter 6, Configuring your Network for VLAN and Trunking.

Store-and-Forward Architecture against Packet L oss

When network isunder heavy traffic, the shared memory buffer in the
switching devices might yield incorrect detections due to an overfed
memory buffer. This drawback in transmission can hgppen either when
data being transmitted in IEEE802.3x (Full Duplex) or in Backpressure
Flow Control (Half Duplex) mode. To amend this problem, Ether-
FSH24RS utilizes afixed memory buffer allocation with Store-and-
forward transmission to ensure an effective buffer allocation for each
port. Store-and-forward transmission controls data flow from
transmitting nodes to receiving nodes with the receiving buffer
threshold adjusted to its optimal value, thus guaranteeing against all
possible packet |osses.
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Active Flow Control

Ether-FSH24RS implementsin full duplex mode aflow control which
is compliant to |IEEE 802.3x standard. Whilein half duplex mode, it
employsan optional Back Pressure Flow Controal to stall theincoming
data when port buffers being saturated. With this flow control
mechanism, it can be ensured that frames dropped during transmission
are reduced to aminimum.

Non-blocking Wire Speed

Ether-FSH24RS's non-blocking cross-bar matrix architecture
provides high-end performance for departmental and workgroup
environments at afraction of the cost of similar devices. Typically, this
type of architecture is found only in high-end switches designed to
handle huge corporate networks. With bandwidth needs and network
efficiency concerns, Ether-FSH24RS's switching fabric design isthe
perfect answer for solution.

Port Status Information at a Glance

The LED indicators on the front panel show relevant information of
your network status. Power L ED indicates the Power On/Off status.
VLAN LED indicatesthe VLAN status. And the Trunk L ED indicates
the trunking status. Each Link/Act LED indicates the linking and
receiving status of each port, while FDX/Col L ED showsthe half-duplex/
full-duplex transmission status and collisions within network. 100 M
L ED indicatesaconnection running at 100 Mbpsmode. VL AN/Trunk
L ED shows the VLAN/Trunking status of its corresponding station
port. AndVLAN Group L ED showsthedisplay statusof VLAN groups.
For detailed LED information, please refer to Chapter 5, LED
Indicators.
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VLAN & Trunking Configuration through Console

Ether-FSH24RSispre-installed with specificfirmware initsnon-volétile
flash memory to engble VLAN and Trunking configuration function.
Through RS-232 cable connection viaits console port to the COM port
of host PC, Ether-FSH24RS allows network administrator to perform

“smart” configuration from the host PC with convenience.

Since VLAN and Trunking configuration is performed through console
port instead of within the Ethernet network, it isthus called out-of-band
network management. The out-of-band network management also dlows
extra security sinceits configuration information is not mingled into the

Ethernet network itself.

Before you can actually configure the station ports for VLAN and/or
Trunking function, you must connect Ether-FSH24RS' console port
viaaRS-232 cableto aCOM port on host PC. Once the connectionis
properly made, use either Windows Hyperterminal (in Windows 95/98/
NT environment) or serial communication programs such as Telix,
Procomm, etc. (in DOS environment) to set up RS-232 communication.

For further details concerning VLAN and Trunking port configuration,
please refer to Chapter 6, Configuring your Network for VLAN and

Trunking.



1-5 Product Overview

What is VLAN?

Defining VLAN

What is VLAN? Snce VLAN solutions and implementations are still very
vendor-specific, to define precisely what VLANs will certainly arouse
controversy. Nevertheless, most would agree that a VLAN can roughly be
equated as a broadcast domain. More specifically, VLANs can be seen as a
group of end-stations, perhaps on multiple physical LAN segments, which are
not constrained by their physical location and can communicate as if they
were on a common LAN.

There are roughly four ways to define VLAN membership: port grouping,
MAC-layer grouping, network-layer grouping, and |P multicast grouping.
Ether-FSH24RS utilizes the port-grouping or port-based VLAN asit is
designed for theinitial implementation of VLAN in your network.

Port-based VLAN

Ether-FSH24RS Smart Fast Ethernet Switch fulfillsthe initial VLAN imple-
mentations as defining VLAN member ship by groups of switch ports. Port
grouping is the most common method of defining VLAN membership, and its
configuration is straightforward. But, when a user moves from one port to
another, it takes a network manager to manually reconfigure VLAN
member ship.

With manual VLAN configuration, both the initial setup and all subsequent
moves and changes are controlled by the network administrator, enabling a
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high degree of control. Also moving users manually with VLANs may actually
be easier than moving users across router subnets.

Table Maintenance via Signaling

When an end-station broadcasts its first frame, the switch resolves the end-
station’s attached port with its VLAN membership in cached address tables.
As VLAN member ship changes, these address tables can be manually up-
dated by a system administrator at a management console.

802.1g VLAN Standard

In March, 1996, the |EEE 802.1 I nter net-working Subcommittee completed
the initial phase of investigation for developing a VLAN standard. The
standard, known as 802.1Q, represents a major milestone in enabling VLANS
to be implemented. Since the rapid deployment of LAN switching from
around 1995, the shift toward LAN switching as a replacement for local/
departmental routers, or even shared media devices (hubs) isjust accelerat-
ing for now.
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What is Trunking?

Trunking isa very useful featureto multiply network bandwidth within
your LAN. By establishing a connection that allows network devices
to communicate using multiple links in parallel, data can be
transferred at multiple bandwidth. Specifically, Ether-FSH24RS can
form a super-bandwidth trunk by linking, in parallel fashion, its 4
trunking portsto other 4 ports on another Ether-FSH24RSfor genuine
high-speed data transfer.

Ether-FSH24RS provides such a useful feature as 4-port trunking to
help you quadruple your network bandwidth without costing you
extra money. You can consider implementing trunking function to
boost the performance of your bandwidth-intensive network with
benefits of 4 times bandwidth up to 800Mbps ( 4 x 200Mbps in full
duplex). Especially when multimedia applications and other
bandwidth intensive applications on intranets increase more than
ever, Ether-FSH24RS is you right choice to solve bandwidth
bottleneck with a trunking bandwidth asimpressive as a full 800Mbps.
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Product Features

The main features of Ether-FSH24RS Smart Fast Ethernet Switch
are asfollows:

Basic features

[J Flexible port configuration:
- 24 x 10/100 Mbps auto-sensing and auto-negotiating ports
(with4 Trunking ports: Port 6, 7, 18, 19)
- 1x Uplink Port
- 1x Console Port
L] Full compatibility with Ethernet/Fast Ethernet and VLAN
stendards:
- |EEE 802.3u (100 BASE-TX Fast Ethernet)
- IEEE 802.3 (10 BASE-T Ethernet)
- ANSI/IEEE Std 802.3 Nway auto-negotiation
- |[EEE 802.1qVLAN standard
Half/Full Duplex function for all station ports and Uplink port
Auto-sensing and auto-negotiating function for all station ports
and Uplink port
Store and Forward transmission to prevent packet 10ss
Active Flow control to minimize frame drops
- Haf Duplex: Back Pressure control
- Full Duplex: IEEE 802.3x compliant flow control
Full non-blocking architecture, system fabric with up to 4.8
Gbps speed
[l Cost-effective to connect and expand your existing 10 Mbps
Ethernet network to 100 Mbps Fast Ethernet networking
environment
[] 19-inch standard rack-mountable size
[] Cabling distance between switches extensible to 100 meters
through the Uplink port (shared with port 24)

OoOo OO

O
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Advanced Features

VLAN grouping for instant connection and easy moves and changes
within network.
Virtual Workgroup with secure VLAN to ensure maximum worksite
security and minimal administration efforts
“Smart” VLAN & Trunking port configuration through Console
(out-of-band management)
- Windows Hyperterminal support (on Windows 95/98/2000)
- Telix, Procomm support (on DOS)
Secure VLAN grouping (up to 4 VLAN groups) for any station
port
4-port trunking provides up to 800Mbps bandwidth in full duplex
(or 2 x 2-port trunking , each with a400M bps trunking bandwidth)
LED indicatorsfor port status monitoring:
System LEDs
- Power LED (green) to indicate power on/off status
- VLAN LED (green) to indicate the VLAN status
- Trunk LED (yellow) to indicate the trunking status
Station port LEDs
- Link/Act (green) to indicate Linking status and activity
- FDX/Col (yellow) to indicate Full/half duplex transmission
mode and collisions
-100 M LED (red) toindicate 10/100 Mbps speed
- VLAN/Trunk LED (green) to indicate the VLAN/Trunking
status
VLAN Group LEDs

- VLANL/2/3/4 LED (green) to indicate the current status of
VLAN1/2/3/4 is being displayed by the row of VLAN/

Trunk LEDs
VLAN display selection button
- VLAN disp. sdl. to control the VL AN group being displayed
(will be disabled while trunking function in use)
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Unpack the Package

Before you begin the installation of Ether-FSH24RS Smart Fast
Ether net Switch, make surethat you have all the necessary components
that come with your package. Follow the steps below to unpack your
package contents:

1 Clear out the surrounding area for an adequate space to unpack
the package carton.

2 Open the shipping carton and take out the package contents
carefully.

3. Put back al the shipping materials such as plastic bag, paddings
and linings into the shipping carton and save them for possible
future transport need.

After unpacking and taking out all the components, you should check
your package contentsto seeif you’ vegot all the following components:

X Ether-FSH24RSSmart Fast Ethernet Switch

X AC power Adapter

@ Screws and mounting brackets for rack mounting
X This Installation Guide

If any of these componentsis missing or damaged, please contact your
local dealer for replacement.
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Fig. 2-1 Package Contents

Note:
RS-232 cable for console connection will only be optionally
provided.

Fig. 2-2 Optional RS-232 Cable

The following sections introduce the front and rear panels of Ether-

FSH24RS Smart Fast Ether net Switch.
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The Front Panel

Thefront panel iswhereyou can find the 24 10/100M bps station ports
(MDI-X), one Uplink port (MDI-I1) and the LED indicators. For the
technical specifications of the ports, please refer to Product
Specificationsin Appendix A for detailed information. For information
concerning LED indicators, please refer to Chapter 5, LED Indicators.

{ Mounting Bracket Station ports

Mounting Screw Holes LED indicators ~ VLAN Display Selection Button Uplink daisy-chain port

Fig. 2-3 Front Panel

The Rear Panel

The rear panel is where you can locate the power switch, AC
power connector, console port and ventilators.

Power Switch

You can turn the power switch on /off to activate/deactivate the Switch.
To turn on the Switch, press the power switch to the ON position. To
turn off, press the power switch to the OFF position.

AC Power Connector

Thisisathree-pronged power connector where the power cord should
be attached. Just plug the female end of the power cord into the
connector, and the male end of the power cord into en AC power outlet.
The power connector can accommodate an input voltage ranging from
100~240V ac @ 50~60 Hz.
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Power Switch
Power Conector

Console Port
Ventilator

Fig. 2-4 Rear Panel

Console Port

The console port iswhere you will connect, with aRS-232 cable, to the
host PC for smart configuration of VLAN and trunking function. Using
the Hyperterminal utility (on Windows 95/98/2000 platform), you can
easily configure VLAN on a per-port basis as well as manage 4-port
trunking with up to 800M bps bandwidth (or 2 x 2-port trunking with up
to 400M bps bandwidth for each trunk).

Asthefollowing illustration has shown, there are markings right below
the console port that gives the proper setting parameters (19200, N, 8,
1) for establishing a proper console port connection. For the detail s of
establishing console port connection, please refer to Chapter 6,
Configuring your Network for VLAN and Trunking .

Consale

Console Port

Fig. 2-5 Console Port
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Ventilators

These two ventilator fans help circulate the cool air through the heated
componentsinside the switch. The air holes on both sides of the switch
also serve as heat vents to dissipate the heat. For proper ventilation,
please be careful in your installation that in any case these openings
should not be blocked. An adequate margin space for the rear and both
sides of the switch should be provided. Be reminded that without proper
air circulation to dissipate the heat, the internal components of the
switch might get overheated and lead to system failure.

Fan tray

Fig. 2-6 Cooling Fan housed within fan tray

Each cooling fan is housed in a fan tray, which ensures its proper
functioning without getting entangled with external wirings. Thecooling
fans are endurable and work reliably to prevent your switch from
overheating. Sincethe switch is equipped with two cooling fans, heat
dissipation cen still function if one fen stop running. But if you find
either fan not functioning properly, please contact your local dealer for
replacement.
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Quick Installation

Ether-FSH24RS Smart Fast Ethernet Switch is compliant to both
10Base-T Ethernet and 100BASE-TX Fast Ethernet standards. It also
provides an Uplink port to extend your switch-to-switch cabling
distanceupto 100 meters. Ether-FSH24RS Smart Fast Ethernet Switch
is primarily targeted as an ideal VLAN/Trunking solution to both
enhance your virtual workgroup performance aswell as offer atrunking
bandwidth of 800Mbps in an Ethernet/Fast Ethernet network
environment. Withitsbuilt-in VLAN/Trunking function, it al so minimizes
your network administration efforts with benefits of instant connection
with exceptional bandwidth plus packet-level security within your
VLANSs.

3 Stepsto Quick Installation

Step 1. Check visually the integrity of the power cord to seeif itisin
good condition. If the power cord is ready for use, then plug the
female end of the power cord into the connector on the rear of
the switch, and the male end into a power outlet. Power on the
Switch.

Step 2. Use a RS-232 cable to connect the console port and the COM
port of your host PC. Configure VLAN and/or Trunking ports
from the host PC, using Windows Hyperterminal utility (on
Windows 95/98/2000). For further details, pleaserefer to Chapter 6,
Configuring your Network for VLAN and Trunking.
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Step 3. Connect each network device (e.g., workstation, server, hub,
switch or router) to the appropriate RJ-45 port of your Ether -
FSH24RS, using 100 ohm unshielded twisted pair (UTP)
(category 3,4 or 5) or shielded twisted-pair (STP) cable. Note
that you should do so according your plan for VLAN grouping
and/or trunking.
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10MBDS | half-duplex | /20 MOps ( Full duplex )
100 MODS { Nal FIupiex ) /200MOps | Rul-aupiex )

Gigahithackhone
ROUTER 2000Mbps handwidth

Ether-FSHM RS e b/M ail § erver

gy

LINLR WLOKZ LN LK NLOKA

Ether-FSHZ4G

Aort trunking
B00Mbps bandwidth

EtherFSH24RS

Oata Server  printer

10/100HMbps Mixed Seyment

Fig. 3-1 Quick Installation

Rack Mounting

Ether-FSH24RS Smart Fast Ether net Switch can aso be mounted on
a standard size 19-inch rack, which can in turn be placed in awiring
closet with other equipments.
Before you can mount the switch on the rack, first you must attach the
mounting brackets on both sides of the switch with screws, and then
mount it as a unit on the rack.
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Tomount the unit on arack, pleasefollow the stepsbelow:

1 First, aign the holes on the bracket with the holes on both side of
the switch.

2 Insert screws into the holes and then fasten the bracket on one
side of the switch with a screwdriver.

3. Repeat Step 1 and 2 to fasten the bracket on the other side of the
switch.

4. Mount the unit on the rack and align the notches on both brackets
with mounting holes on the rack, and then secure the unit with
suiteble screws.

Fig. 3-2 Fastening the brackets on the switch

Fig. 3-3 Attaching the Switch to a standard-size rack
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Desktop Installation

Ether-FSH24RS Smart Fast Ethernet Switch has four rubber pads
attached on each corner of its underside. These pads serve as
cushioning against vibration and prevent the switch from sliding off
its position. They also allow adequate ventilation space when you
place the switch on top of another device.

Fig. 3-4 Desktop installation

The location you choose to install your switch and the way you
configure your network may greatly affect its performance. The
following sections will provides you with a step-by-step reference to
the following networking requirements:

@ |Installation sitepreparation
@® Cablingrequirements
@® Connectingtopower
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Installation Site Preparation

You can mount Ether-FSH24RS Smart Fast Ethernet Switch either
on atable or on astandard-size rack. If you plan to mount the switch on
thetable, please choose a steady, level surface in awell-ventilated area
that isfree from excessive dust. In any case, the installation site chosen
for your switch hasto comply with the following requirements:

The surface where you want to mount the switch must be able to
sustain at least 3.8 kg.

Do not place heavy objects on top of the switch.

The location must preferably be free from excessive dust, away
from heat vent or other warm-air exhaust and direct sunlight. The
switch should not be placed near large electric motors or other
electromagnetic equipments. As a reference, the strength of the
electromagnetic field on site should not exceed the (RFC) standards
for IEC 801-3, Level 2(3V/M) field strength.

The air temperature in the location should be within arange of 32
t0122° F (0 to55°C).

Therelative humidity in the location should not exceed 95% non-
condensing humidity.

The power outlet should be located within 6 feet from the device.

The distance between the RJ-45 port and the standard network
interface should not exceed 100 meters.

Adequate space should be allowed in front of al the ports, so that
each port is easily accessible for cable connections.
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Cabling Requirements

Ether-FSH 24RS Smart Fast Ether net Switch isprimarily targeted as
a switching device to concentrate your network traffic in aworkgroup
environment. It fitswell into the 10 BASE-T and 100 BASE-TX cabling
architecture to facilitate UTP end-station connections to 10BASE-T/
100BASE-TX network. The Uplink port also providesaswitch-to-switch
cabling extension up to 100 meters.

The 24 RJ-45 station ports(MDI-X), which require either UTP or STP
cable connection, iscompliant with 10/100 BA SE Fast Ethernet standard.
Thus, when configuring within the 10BASE-T/100BASE-TX cabling
architecture, the UTP cabling distance should be within a maximum
distance of 100m.

RJ-45 gtation port cablerequirements:

@ 10BASE-T
100 ohm Category 3,4 or 5 unshielded or shielded twisted-pair
(UTP/ISTP) cables.

@ 100BASE-TX
100 ohm Category 5 unshiel ded twisted-pair (UTP/STP) cables.

Other 10/100BASE-T/TX twisted-pair cable
requirement

Under most conditions, the 24 station ports on the Switch may accept
normal, straight-through cables, i.e., standard UTP cables, which are
the only ones that can be used with a RJ-45 pin layout.

In somecircumstances, however, crossover cablesmay berequired. If
acableis used for a hub or switch connection, the transmit (TD) and
receive (RD) leads to one end of the connectors must be reversed or
connected to the uplink port on another hub or switch.
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The table below describes which types of cable should be used in

which circumstances:

Connection

To a node

To another
Switch or Hub

10/100BASE-T/TX

Twisted-pair
(RJ-45)Port

Twisted-pair
(RJ-45)Port

Cable to use

Straight-through

Crossover

Maximum Cable
Length

100M

100M

Table 3-1: Using straight-through and crossover cables

10/100BASE-T/TX networksrequire a4-pair, datagrade UTP/STP ca-
bling system. The cabling system could be found in most existing net-
work installations. The pin assignments for a straight-through cable
are shown in Figures 3-5 and 3-6.

Adapter

Switch

~NOoOO s OGN -

O NG A WN-

Fig 3-5 Pin assignments for straight-through cabling
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RJ-45 Connector
@ Contact | Media Direct Interface Signal
<5 |/

1 Tx+(transmission)

Tx-(transmission)

Rx+(reception)

Not used

Not used

Rx-(reception)

Not used

| Nl U] AWM

Not used

Cable and Connector

Fig 3-6 RJ-45 connector pin assighments

Connecting to Power

Ether-FSH24RS Smart Fast Ether net Switch festuresauniversa auto-
select power supply unit, which allows a power connection to awide
range of input voltage: 90 ~ 240V ac @ 50 ~ 60Hz.

To establish its power connection, simply plug the female end of the
power cord into the power connector on the rear of the switch and the
male end of the power cord into a suitable power outlet. Oncetheyou
have correctly plugged in the power, you can then turn on the Power
Switch to activate the switch.

o~
Power Switch

Power Connector

Power Cord

Fig 3-7 Connecting the Switch to power outlet
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Ether-FSH24RS Smart Fast Ether net Switch isprimarily targeted not
only as a central switching device to manage your workgroup traffic
within Ethernet/Fast Ethernet; but it also offers a powerful 800M bps
trunking bandwidth to help boost your network performance end relieve
your network bottleneck. Its built-in VLAN function offers instant
connection without further administration efforts. Furthermore, its
secure VLAN feature offers a packet-level security for your virtual
workgroups. With your existing Ethernet/Fast Ethernet infrastructure,
you can very easily connect, expand or migrate to virtual workgroup
computing in an Ethernet/Fast Ethernet environment.

The following sections will introduce to you the basics of network
connectivity in virtual workgroup computing within Ethernet/Fast
Ethernet environment aswell astrunking and VLAN configuration.

Connectivity Rules

10 Mbps Connection

Ethernet (10Mbps) networks should be configured according to the
following connectivity rules:

@ Themaximum length for UTP cables must not exceed 100 meters
from end station to a shared-access 10Base-T hub.

@ Between any two end stationsin a collision domain, there may be
up to five cable segments and four intermediate repeaters at most.

@ |f thereisa path between any two end-stations containing five
segments and four repeaters, then at least two of the cable segments
must be point-to-point link segments (e.g. 10BASE-T, 10BASE-5),
while the remaining segments may be of mixed segments (e.g.:
10BASE-20r 10BASE-5).
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100 M bps Connection

Fast Ethernet (100M bps) network should be configured according to the
following connectivity rules:

@ Themaximum length for UTPcablesis 100 metersfrom end station
and a shared-access 100Base-TX hub.

@® The maximum cabling length is 100 meters between end station
and switch/repeater; and 100 meters between switch and switch/
repeater, thus making possible a maximum distance of 300 meters

between two end stations.

Hub-to-Switch connection

Ether-FSH 24RS Smart Fast Ethernet Switch allowsa10Base-T or
100Base-TX hub to be connected to the Switch viaa4 -pair UTP/ STP
straight cable (Category 3, 4 or 5). The cable length can be up to 100
meters long (328 feet). The hub-to-switch connection is made through
the Uplink daisy-chain port (MDI-11) on the hub to any of the station
ports (MDI-X) on the Switch.

For al0BASE-T or 100BASE-TX hub connection, the LED indicators
on the Switch should give the following signals to indicate a proper
and functional connection the specific port:

@ Link/Act LED indicator of that port should be ON
@ 100M LED indicator of that port should be ON if connected to
100BASE-TX, otherwiseit should be OFF

(3 Both 10BASE-T and 100BASE-TX network environments allow
uplinking, but each follows different rulesfor connection.
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Ether-FSH24RS
SMART FAST Ethernet Switch

Category 3 UTP Cable
100 Meter Max.

Category 5 UTP Cable
100 Meter Max.

Crossover Cable ———=
= Straight-through Cable

10Mbps Ethernet Hub 100Mbps Fast Ethernet Hub

Fig. 4-1 Connecting to hubs using crossover
or straight-through cables

Switch-to-switch (Other Device) Connection

Ether-FSH 24RS Smart Fast Ethernet Switch can be connected to
another switch or other device such as arouter or bridge by a two-pair
UTP/ STP Straight or Crossover cable (Category 3, 4, 5).

Using a Straight Cable

When using a straight cable, the switch-to-switch connection is done
through the Uplink daisy-chain port (MDI-11) of the Switch to any of
the 10Mbps or 100Mbps station port (MDI-X) of another switch or
device.

Using a Crossover Cable

When connecting any 10/100 Mbps station port (MDI-X) of other switch
or device with any station port (MDI-X) of Ether-FSH24RS, it is
required that you use a crossover cable.

The LED indicatorson Ether-FSH24RS Smart Fast Ethernet Switch
corresponding to the respective connected port should give the
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following signalsto indicate a proper and functional connection:

@ Link/Act indicators should be ON

@ 100M LED isON for al00BASE-TX connection, otherwiseit
is OFF

@ MDX/Col LED statuswill depends on the status of the other
connected switch or device

Ether-FSH24RS
SMART FAST Ethernet Switch

100 Base-TX

10 Base-TX

Category 3 UTP Cable

100 Meter Max.
eter Max Category 5 UTP Cable

Crossover Cable ———= 100 Meter Max.

Straight-through Cable

Switch 2 Switch 3

Fig.4-2 Connecting to other switches using straight-through
or crossover cables

Connecting with a Switch (or Hub) without Uplink Port

| f the switch (or hub) to be connected to Ether-FSH24RS Smart Fast
Ether net Switch iswithout an Uplink daisy-chain port (MDI-I1), aswitch-
to-switch connection can still be made ether using a straight-through
cable or acrossover cable.

@ Straight-through Cable Connection
When using a straight-through cable, the connection can be made
through the Uplink daisy-chain port (MDI-I1) of the Switch to any station
port (MDI-X) of the other switch or hub.
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When using a crossover cable, the switch-to-switch connection can be
made from any station port (MDI-X) of Ether-FSH24RS Smart Fast
Ethernet Switch to any station port (MDI-X) of the other switch or
hub.

Thisrequirement differs somehow from the switch-to-node connection.
For the pin assignments of crossover cabling please refer to Fig 4-5.

Summary:

itch 1 :
lsimer-FSHMRs

G =™ straight-through cable
gwitch 2 < g 9

Fig. 4-3 Use straight-through cable to connect Uplink port
of Ether-FSH24RS to any station port of the other

other switch

itch 1
gmer-FSHﬂRs ;
crossover cable

gwiteh 2

Fig. 4-4 Use crossover cable to connect any station
port of Ether-FSH24RS to any station port of the
other switch.

<§ Do not plug a phone jack connector into any RJ-45 port. This
may damage the port. I nstead, use only twisted-pair cable with
RJ-45 connector that conformswith FCC standards.
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Notes:

1. Port 24 is shared with the Uplink daisy-chain port, although
their pinouts are different. Do not use both port 24 and the Uplink
Port (MDI-I1) at the sametime.

2. Make sure each twisted-pair cable does not exceed 100 meters.
3. To connect to another switch or hub, you may make a connection

with station ports (MDI-X) at both ends if you use crossover
cable.

RJ-45 Port Description

RJ-45 station ports (MDI-X) can be attached to any devices, which use
astandard network interface (e.g., aworkstation, server, bridge or router).
But the Uplink daisy-chain port (MDI-11) can be cascaded to a station
port on similar networking devices (e.g. another switch or hub).

When cascading multiple switches (or hubs), it is important that the
UTP cables should be of crossed-over type as shown in the diagram
above. Also, make sure you use the same pair of wirefor pin pairs 1-2,
3-6,4-5and 7-8.

HUB1 HUB2
1TD+ 1TD+

% 2TD- 2TD- ﬁi
3RD+ 3RD+
6RD- 6RD- -

PCB Board RJ-45 RJ-45 PCB Board
Connector/ Connector/
Port Port

Cross-over Cable

Fig. 4-5 Pin assignment for crossover cable
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The wire schematics for both straight-through and crossover twisted-
pair cablesis shown as below:

Straight-through Crossover
Switch Adapter | Switch Switch
1RD+ ________ 1TD+ 1RD+ 1RD+
2RD- = 2TD- 2RD- 2RD-
37Tb+ —__ 3RD+ 37D+ 3TD+
6TD- — 6RD- 6TD- 6TD-

Fig 4-6 Wire Schematics for Straight-through
and Crossover cable

Connecting via Console port to Host PC

Besureyou have properly connected the console port of your Ether-
FSH24RS to the COM port of your host PC.

If you want to perform smart configuration of VLAN groups and
trunking ports, use a RS-232 cable to connect the console port of
your Ether-FSH24RS to one of the COM ports of your Host PC (as
shownin Fig. 4-5). For detailed information on configuring the VLAN

and trunking function, please refer to the software manual.

Fig. 4-7 Optional RS-232 Cable
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X
o * °

V. 7*
-

R$-232 Caple

host PC

Fig. 4-8 Connecting to the Host PC via Console Port

Enabling Trunking Function of Ether-FSH24RS

Beforeyou can configuretrunking function of Ether-FSH24RS, make
surethat it is properly connected to the host PC via its console port,
using a RS-232 cable. Note that the RS-232 connection must be
properly established to make the trunking configuration possible.

Note:

For the details of how to use a RS-232 cabl e to connect the consol e port of your
Ether-FSH24RS to the COM port (either COM1 or COM2) of your host PC,
please refer to the previous section.

Setting up a 800Mbps trunk (4-port trunking) between
2 switches

Step 1: Prepare 4 crossover cables, and connect each of them to one
of thetrunking ports (Port #6, 7, 18, 19) of Ether-FSH24RS.

Step 2: Connect the trunking ports of Ether-FSH24RSto any station
port of the second switch.

Step 3: Enable the trunking function of Ether-FSH24RS from the
host PC.
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Setting up two 400Mbps trunks (2 x 2-port trunking) among
3 switches

Step 1:  Prepare 4 crossover cables, and connect each of them to one
of thetrunking ports (Port #6, 7, 18, 19) of Ether-FSH24RS.

Step2: Connect any two of the trunking ports of Ether-
FSH24RS to any station ports of the second switch.

Step 3: Then, connect the other two trunking ports of Ether-
FSH24RS to any station ports of the third switch.

Step 4:  Enable the trunking function of Ether-FSH24RS from the
host PC.

Note:
For the details of how to enable trunking function, please refer to Chapter 6,
Configuring your Network for VLAN and Trunking.

Note:

To establish a trunk between any two switches, you can use two Ether-FSH24RS
Switches, although the second (and/or the third) switch does not have to be
Ether-FSH24RS. I nstead, the second (and/or the third) switch can be any
other switch. Only that, if you use two Ether-FSH24RS Switchesto establish a
trunk, only one of them should be enabled for its trunking function.

4-port trunking
800Mbps in full duplex

Fig. 4-9 800Mbps 4-port trunking using four cross
over cables
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Ether-FSH24RS
Switch1

2-Port-Trunking
400Mbps in full duplex

Switch2 Switch3

Fig. 4-10 2 x 400Mbps 2-port trunking, each using
2 cross over cables

Summary :

General Connectivity

When connecting a computer to a switch, use a straight-through
UTPcable.

When connecting Ether-FSH24RS to any station port (MDI-X)
of another hub or switch viaitsUplink port (MDI-II), use astraight-
through UTP cable. Please note that the cabling distance is 100
metersmaximum.

When using crossover cable, the connection can be made from
any station ports (MDI-X) of Ether-FSH24RSto any station ports
(MDI-X) of other hub/switch.

4-port Trunking Connectivity

4-port Trunking between 2 switches: when setting up a trunk
(800Mbps) between two switches, use 4 crossover cablesto con-
nect port #6, 7, 18, 19 of Ether-FSH24RSto any station ports of
the second switch.

2-port Trunking Connectivity
@ 2 X 2-port Trunking among 3 switches: when setting up 2 trunks

(400M bps each) among three switches, use 4 crossover cablesto
connect port #6, 7 18, 19 of Ether-FSH24RS, then you can con-
nect any two trunking ports to the second switch and the rest 2
trunking ports to the third switch.
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Note:

If you want to implement overlapping VLANSto institute a server farm
in your corporate environment, you must disable trunking function
since shared ports are not allowed for VLAN if trunking is enabled on
Ether-FSH24RS.

Transmission Mode

General Transmission

All 10/2100Mbps portsof Ether-FSH24RS Smart Fast Ethernet Switch
utilize auto-negotiation to determine the transmission mode for any
new connection. This means, if auto-negotiation is supported on both
ends of the connection, the Switch isinitiated to negotiate for one of
the following transmission modes:

200Mbps/FDX
100Mbps/HDX
20Mbps/FDX
10Mbps/HDX

Trunking Transmission

With trunking ports are properly set up, you can enjoy exceptional
total trunking bandwidth as high as 800Mbpsin full duplex.

@ 4-port trunking bandwidth 800Mbps (= 200Mbps x 4 ) in full
duplex, when Ether-FSH24RS is connected to 1 switch.
(Total Trunking Bandwidth = 1x 800M bps = 800M bps)

@ 2-port trunking bandwidth 400Mbps (= 200Mbps x 2 ) in full
duplex, when Ether-FSH24RS is connected to 2 switches.
(Total Trunking Bandwidth = 2x 400M bps = 800M bps)



4-12 Expanding Your Network

General Applications
L AN Microsegmentation through Switching Technology

In addition to workgroup performance improvement, Ether-FSH24RS
Smart Fast Ethernet Switch can also effectively segment your network,
significantly increasing both bandwidth and throughput. Any port on
the Switch can either be attached to a hub (i.e., shared collision
domain) or serve as a dedicated link to a single network device (e.g.,
a workstation or a server). When a port on the Switch is connected to
an Ethernet hub (i.e., a 10 or 100 Mbps repeater), the bandwidth
provided by that port is shared by all the devices connected to the
attached hub. However, when a port is connected to an end node or to
a device that breaks up the collision domain (e.g., another Switch,
bridge or router), the attached device has access to the full bandwidth
provided by that port.

Microsegmentation of an existing LAN can improve network |atency
and increase overall performance. Figure 4 — 11 shows an example of
microsegmentation of the 10/100 BASE Fast Ethernet workgroup
environment.

For detailed information on the cabling requirements, please refer to
Chapter 3 and 4.
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Aeporttrunking
800Mbps handwidth

Fig. 4-11 Microsegmenting a LAN into different
collision domains through switching technologies

Easy Migration to Virtual Wor kgroup Computing

Ether-FSH24RS Smart Fast Ethernet Switch serves primarily as a
concentrator to converge your workgroup traffic, and as a highly
efficient switching device to forward the incoming data to destination
network segments. With its auto-sensing and —negotiating functions,
it makes your mixed Ethernet/Fast Ethernet networking environment
as efficient and compatible. It is a perfect solution to cater to your
network expansion needs. With its Uplink Port, Ether-FSH24RS is
also extremely flexible in network configuration. Through uplinking
multiple switches, hubs or other devices, plenty of flexibility and
expandability is left for the network administrator to apply in future
LAN configuration and expansion.
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Furthermore, with its VLAN and trunking function, Ether-FSH24RS
can set up virtual workgroups with packet-level security and offer a
trunking bandwidth as impressive as 800Mbps. It provides such a
cost-effective way to gear up your network performance toward virtual
workgroup computing.

In fact, we can envision a VLAN workgroup environment as complex
aswhat is shown in Fig. 4-12, 4-13. Often challenged with a heavy
traffic load generated by workgroup applications, you need a device
such as Ether-FSH24RS, not only to act as a central switching device
to take care of the traffic flow, but also to relieve your network
congestion with trunking.

Wth its 24-port capacity, it can adopt as many end stations and servers
or even connect to other network devices. Through uplinking with
other devices, you can even expand this capacity in a very easy and
cost-effective way.

If you demand a much higher bandwidth that cannot be satisfied by
uplinking two switches, you can always choose to set up trunking
with other any other one or two switches to create a trunking
bandwidth of an exceptional 800Mbps.

Wthits VLAN grouping capability, it not only offersinstant connection
with no administration efforts and plus a security on the packet-level.
Its capability to set up overlapping VLANSs with shared ports also
satisfies corporate needs to establish a centralized server farm. For
details about benefits of VLAN, please refer to the next section.
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10MDDS ( half-duplex ) f20Mops ( Fullduplex )
T00MDPS ( Bal-Ouplex ) FZ00MBNS ( ll-duplex )

Gigahithackhone
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Fig. 4-12 Setting up overlapping VLANS to institute a server
farm (only when trunking function is disabled)

T0MBDS ( AIF-dupley ; /20M0 S | full-duplex |
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) H'IE'K
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Fig. 4-13 When trunking function is in use, it is not allowed
to set up overlapping VLANSs
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Benefits of VLAN
Advantage of VL AN Switching over Routing

In a network using only routers for segmentation, segments and
broadcast domains correspond on a one-to-one basis. With the
introduction of switching, organizations were able to divide the
network into smaller, layer 2-defined segments, enabling increased
bandwidth per segment. And broadcast domains could now span
multiple switched segments. However, the continued deployment of
switches will divide the network into more and more segments (with
fewer and fewer users per segment) Thus, VLANS represent an
alternative solution to routers for broadcast containment, since
VLANS allow switches to also contain broadcast traffic. And each
network segment can contain as few as one user (approaching
private port LAN switching).

The primary benefits of VLANS over routing are the creation of
broadcast domains without the disadvantages of routing and a

reduction in the cost of moves and changes in the network .
Virtual Workgroups

One of the more ambitious VLAN objectives is the establishment of
the virtual workgroup model. With full VLAN implementation across
the enter prise network, members of the same department or section
can all appear to sharethe same “ LAN,” with most of the network
traffic staying within the same VLAN broadcast domain. Someone
moving to a new physical location but remaining in the same
department could move without having workstations reconfigured.
Conversely, a user would not have to change his or her physical
location when changing departments—the network manager would
simply change the user’s VLAN member ship.
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Centralized Server Farms

Server farms refer to the placement of departmental serversin a data
center, where they can be provided with consolidated backup,
uninterrupted power supply, and a proper operating environment.
The trend toward server farm architecture has accelerated recently
and is expected to continue in order to ease administrative costs.
Overlapping VLANSs enable traffic between a centralized server and
clients not belonging to that server’s VLAN, thus offering a switch-
ing efficiency that is better than the original routing solution.

Higher Performance and Reduced Latency

As the network expands, more and more routers are required to
divide the network into broadcast domains. As the number of
routersincrease, latency begins to degrade network performance. It
is particularly troublesome for newer applications that feature
delay-sensitive multimedia and interactivity. Snitches that employ
VLANS can accomplish the same division of the network into
broadcast domains, but can do so at latencies much lower than
those of routers. In addition, performance, measured in packets per
second, is usually much higher for switches than for traditional
routers.

Ease of Administration

Routers require much more complex configuration than switches.
Reducing the number of routersin the network saves time spent on
network management.

Saving Costs

Router ports are more expensive than switch ports. Also, by utilizing
cheaper switch ports, switching and VLANSs allow networks to be
segmented at a lower cost than would be the case if routers alone
were used for segmentation.
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Routing Between VLANS

VLANSs can be used to establish broadcast domains within the
network as routers do, but they cannot forward traffic from one
VLAN to another. Routing is still required for inter-VLAN traffic.
Optimal VLAN deployment is predicated on keeping as much traffic
from traversing the router as possible. Minimizing this traffic
reduces the chance of the router developing into a bottleneck.

v VLKA yiawa
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VLAHI 3 P VLANZ
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E | / =
| /
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p VLAKT
& — — 9
layer
nervoans SwituiAoleE tnerFStoass

vu\ml
VLANS VIAN3
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& Switch Switch ﬁ
Eiher-FSH24RS Ether-FSH24RS -
QE r

VLANT LANT

Fig. 4-14 Routing between VLANs through a layer-3
Switch/Router

Security

The ability of VLANS to create firewalls can also satisfy more
stringent security requirements and thus replace much of the func-
tionality of routersin this area. Thisis primarily true when VLANS
are implemented in conjunction with private port switching. The
only broadcast traffic on a single-user segment would be from that
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user’s VLAN (that is, traffic intended for that user). Conversely, it
would be impossible to “ listen” to broadcast or unicast traffic not
intended for that user (even by putting the workstation’s network
adapter in promiscuous mode), because such traffic does not
physically traverse that segment.

Reduction of Routing for Broadcast Containment

One of the primary benefits of VLANs isthat LAN switches support-
ing VLANS can be used to effectively control broadcast traffic,
reducing the need for routing. Broadcast traffic from serversand
end-stationsin a particular VLAN is replicated only on those switch
ports connected to end-stations belonging to that VLAN. Broadcast
traffic is blocked from ports with no end-stations belonging to that
VLAN, in effect creating the same type of broadcast firewall that a
router provides. Only packets that are destined for addresses
outside the VLAN need to proceed to a router for forwarding. The
benefits for utilizing VLANS to reduce routing are numerous:

Infrastructural VLANS

An infrastructural approach to VLANSs s based on the functional
groups (that is, the departments, workgroups, sections, etc.) that
make up the organization. Each functional group, such as
accounting, sales, and engineering, is assigned to its own uniquely
defined VLAN. The mgjority of network traffic is assumed to be
within these functional groups, and thus within each VLAN. In this
model, VLAN overlap occurs at network resources that must be
shared by multiple workgroups. These resources are normally
servers, but could also include printers, routers providing WAN
access, wor kstations functioning as gateways, and so forth. The
amount of VLAN overlap in the infrastructural model is minimal,
involving only servers rather than user workstations— making
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VLAN administration relatively straightforward.

Initially, VLANSs should be seen as a solution to at least one of two
problems:

Containment of broadcast traffic to minimize dependence on routers
Reduction in the cost of network moves and changes

However, most large enter prise networks are now experiencing one
or both of these problems, which VLAN implementation can be an
effective and cost-saving solution.
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Before connecting any network device to Ether-FSH24RS Smart
Fast Ethernet Switch, you should take afew minutesto ook over this
chapter and get familiar with the front panel LED indicators of your
Switch. Thefront-panel LED indicatorsof Ether-FSH24RS Smart Fast
Ethernet Switch comprise three sets of LEDs: System Status LEDs,
Sation Port LEDs and VLAN Group LEDs. Each set of LEDs give
specific information concerning either the Switch status or the port
status:

System LEDs

System LEDs enable users to monitor the System Status (Power
On/Off, VLAN and Trunking status for the Switch). Power LED
indicates the power on/off status of the switch. VLAN LED shows
whether there is any VLAN group being set up. And Trunk LED
indicates whether trunking function has being enabled on the Switch.

Station Port LEDs

Sation Port LEDs show the port status of each of its 24 10/100
Mbps station ports (Link/Act, FDX/Col, 100M and VLAN/Trunk
status per port). There are Link/Act (Link/Activity), FDX/Cal (Full-
duplex/ Collision) end 100M L ED to indicateits corresponding Linking
and transmission status. VLAN/Trunk LEDsindicatesthe VLAN or
Trunking status of that specific port.

VLAN Group LEDs

VLAN Group LEDs indicate which ports belong to that specific
VLAN group currently being displayed by the VLAN/Trunking
LEDsfor the station ports. The VLAN display selection button
(VLAN disp. sel.) can select which VLAN group be displayed
by the VLAN/Trunking LEDs for the station ports.
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For the layout of LED indicators, please refer to Fig. 5-1

below.
Dv \ I
Station Port LEDs VLAN Display
System Status LEDs VLAN Group LEDs Selection Button

Fig. 5-1 Front-panel LED indicators

LED Status during Power-on Self Test

If the network connections and power source has been properly
established, you are then ready to activate the Switch. Whilefirst turning
onthe switch, Power LED light isonto indicate the Switch isactivated.
Meanwhile, dl other LEDs will blink about 3 seconds. During this brief
period, the Switch is performing an auto-checking on LEDs to ensure
they can function properly. Theflashing duration for LEDsisdetermined
by the RC value.

After the Power-on Self Test isover, Power LED will remain lighted as
long as the Switch is not turned off, while each port station LEDs
(Link/Act, FDX/Col, 100 M LEDs and VL AN/Trunk) will begin to
function and give specific information to reflect its corresponding port
status.
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Figure 5-2: LED blinking during Power-On Self Test

The specific function of each LED will be described in full
details in the following sections:

System Status LEDs

e Powe LED

Power L ED will giveasolid green light when you turn on the Switch,
and will be off when the Switch being turned off. You can simply check
the Power L ED statusto seeif the Switch is being activated or not.
Before turning on the Switch, please verify that the power cord has
been properly connected the Switch to the power outlet on the wall.

e VLANLED
VLAN LED will give asolid yellow light when thereisany VLAN
group being set up. If thereisno VLAN group being set up, this LED
will be off. Therefore, you can check the VLAN status of the Switch by
thisLED.

@ TrunkLED
When the trunking function is enabled on the Switch, the Trunk LED
will show asolid yellow light. If no trunking portsare enabled, thisLED
will be off. Check this LED to know trunking status on the Switch.
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Station Port LEDs (for Port #1 to Port #24)

e Link/ActLED

Link/Act LED giving asolid green light indicates that adatalink

has been established between the corresponding port and the
device. If the connection isfaulty, it will be off. Whilethe port is
transmitting or receiving data, you will seeablinking green light.
If you' ve made a connection but the Link/Act L ED does not light
up as expected, you should check whether the RJ-45 connectors
are damaged, or the cable type or pin-out is not correct, or the
cable length exceedsthe 100 meter limit.

e FDX/Col LEDs

FDX/Col L ED showsthetransmission mode aswell asthe presence
of collision on the network.

When in full-duplex transmission mode, FDX/Col LED givesforth
asolid yelow light. When in half-duplex mode, it will be off. But,
when in half-duplex mode, there are two or more end stations on
the same network segment attempting to transmit data at the same
time, acollision occurs. If thereis a collision detected on specific
network segment, the corresponding FDX/Col LED shows a
blinking yellow light. When a collision occurs, all of the stations
involved will recognize the collision, wait a random amount of
time, and retransmit.

FDX/Col LED statusis summarized as follows:
@ ON :Transmissionin full-duplex.

@ OFF: Transmission in half-duplex.
@ Blinking: Collision detected.
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o 100M LEDs(Transmission Speed Indicator)

100M LED showingasolid red light indicatesthat the line speed

going through that specific 10/100 Mbps port is operating at
100Mbps mode. If the transmission speed operates only at 10
Mbps, it isoff.

e VLAN/Trunk LEDs (VLAN/Trunking status
Indicator)

VLAN/Trunk LED indicatesthe VLAN or Trunking status of a
specific port.

If only VLAN function isenabled and trunking function still not
in use (asyou can seethe VLAN LED ison and Trunk LED is off),
the VLAN/Trunk LED just indicates whether that specific port
has joined the VLAN that is being currently displayed (as you
can verify the currently displayed VLAN group by looking at
which VLAN group LED ison). Hence, in this case, it does not
display for the trunking function.

If trunking function is enabled (while VLAN grouping will be
automatically configured, asyou can seethe Trunk LED ison and
VLAN LED ison too), the VLAN/Trunk LED just indicates
whether that port has been enabled for trunking function (not
indicating VLAN function anymore ) .

For the configuration of VLAN and trunking function, please refer
to Chapter 6, Configuring Your Network for VLAN and Trunking.
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A summary of the station port LED statusislisted in Table 5-1 below:

LED Color | Status Meaning
ON A connection is made between
i the port and the connevted node.
Link/Rx Green

Blinking| The portis transmitting or
receiving data.

ON The portis operating in full-
duplex mode.
FDXICol Yellow OFF The portis operating in half-
duplex mode.

Blinking| Collision detected on the port.

ON The current line speed for the
100M Red 10/100M port is 100M
OFF The current line speed for the
10/100M port is 10M
ON If Trunking disabled (Trunk LED is off):

The Port has joined the
VLAN group as indicated
by the VLAN Group LED
If Trunking enabled (Trunk LED is on):

The Portis functioning as
a trunking port
VLAN/Trunk | Green| OFF If Trunking disabled (Trunk LED is off):

The Port does notbelong
to the VLAN group as indicated
by the VLAN Group LED

If Trunking enabled (Trunk LED is on):

The Portis notfunctioning as
a trunking port

Table 5-1: Station Port LEDs
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VLAN Group LEDs and VLAN Display Selection Button

VLAN Group LEDs indicate which VLAN group is being
displayed by the VLAN/Trunk LEDsfor the station ports. There
are four VLAN Group LEDs representing VLAN 1, VLAN 2,
VLAN 3 and VLAN 4 respectively. At any time, the VLAN
group LEDswill have at most one LED that ison (If thereare no
VLAN group being set up, there won't be any VLAN Group
LED that ison). By default, VLAN 1 LED will be on if your
VLAN grouping has been set up. If you want to switch to the
next VLAN group for display by the VLAN/Trunk LEDs, you
can press the VLAN disp. sel. button. Further presses on the
VLAN disp. sal. button will rotate the VLAN group display in a
cyclic manner.

VLAN Display Selection Button

TheVLAN disp. sdl. (VLAN Display Selection) button functions
asacontrol to switch amongwhichVLAN group isto bedisplayed
by the VLAN/Trunk LEDs for the station ports. The default
status of this button is set at displaying VLAN 1. Once you press
the button once, the VLAN/Trunk LEds will dispaly the next
VLAN group, that is, VLAN 2. A subsequent press will switch
the display to the next VLAN group in cyclical sequence (that is,
it will rotate through VLAN 1/2/3/4 in around-robin fashion). As
you presstheVLAN disp. sl button, you can seethe next VLAN
group LED will be on to indicate which VLAN group is being
displayed by the VLAN/Trunk LEDs for the station ports.

Note:

Note that, when trunking function is enabled on the switch,
VLAN group setting is done automatically by the Switch and
won't allow user configuration for VLAN grouping.
Soecifically, VLAN 1 will comprise Port #1 ~ #6; VLAN 2 will
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comprise Port #7 ~ #12; VLAN 3 will comprise Port #13 ~
#18; and VLAN 4 will comprise Port #19 ~ #24. Since which
station ports are assigned to which VLAN is fixed in advance,
thereis no further need for VLAN group display by the VLAN/
Trunk LEDsfor the station ports. As a result, the VLAN Group
LEDs and VLAN disp. sel. button will be disabled while
trunking function isin use. And also the VLAN/Trunk LEDs
for the station ports will also be displaying trunking
information instead of VLAN information.



6 Configuring Your Network for
VLAN and Trunking

Ether-FSH 24RS Smart Fast Ethernet Switch offers you a very
convenient and secure way to configure your Switch for VLAN and
Trunking function through a RS-232 cable that connects its console
port and the host PC. Using Windows Hyperterminal (on Windows 95/
98/2000) or utilitiessuch as Telix or Procomm (on DOS environment),
you can easily configure station ports on Ether-FSH24RS for VLAN
and Trunking function. But before you can actually configure VLAN
and Trunking function by your host PC, you should establish a proper
RS-232 cable connection between the console port of your switch and
the COM port of your host PC.

Making RS-232 Cable Connection between Ether-FSH24RS and
the Host PC

The way to make a RS-232 cable connection is simple. Just prepare a
proper RS-232 cable and, with it, connect the console port of your
Ether-FSH24RS and the COM port (either COM1or COM?2) of your
host PC.

Figure 6-1: Optional RS-232 Cable
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" Console Port

Figure 6-2: Console Port

RS-232 Cable

host PC
Fig. 6-3 Connecting to the Host PC via Console Port

Note:

After you have established a RS-232 cable connection between Ether-
FSH24RSand your host PC, if your Ether-FSH24RS or the host PCis
not powered on, you should power them up before you can configure
VLAN and trunking function.
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Using Windows Hyperterminal for Smart Configuration
of VLAN and Trunking

After you have properly established aRS-232 cable connection between
the console port of Ether-FSH24RS and the host PC. You can now
begin configuring station ports for the VLAN and Trunking function.
Generally, you can use Windows Hyperterminal (on Windows 95/98/
2000) or utilities such as Telix or Procomm (on DOS environment) to
access the Switch and perform configuration. In the following section,
wewill offer youaconfiguration example using Windows Hyperterminal
on Windows 95/98/2000 platform.

Run Windows Hyperterminal utility

Step 1:

After the RS-232 connection is properly made, you should then run
Windows Hyperterminal by accessing Start menu/Accessory/
Communication/Hyperterminal.

Step 2:
The Hyperterminal window appear with a dialog box to prompt you to
“Enter a name and choose an icon for the connection”.

. New Connection - HyperTermins —iox]
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Step 3:

Ether any name you would liketo have this connection (in thisexample,
we use Ether-FSH24RS as name for the connection) and choose an

icon. Click OK.

Step 4

The Connect to dialog box appear. Since the Hyperterminal connection
is made through console port instead of a phoneline, you need only to
configure the Connect using: drop-down combo box (that means the
settings of therest of the combo box or list boxes can simply beignored).
Choosethe COM port that your RS-232 is connected to (in this case, it

iSCOM1).

% Ether-FSH24RS

Enter details for the phone number that you want ta dial

21X

Country/region: ITaiwan (856)

Area code: 0z

2l

Phone number. |

Connect using: | COM1

I

TCP/IP Mfinsock]

Lucent Technologies Soft Modem Ak
COM3

After you select the COM port, click OK.

% Ether-FSH24RS

Enter details for the phone number that you want to dial

Country/region: |Ta\wan [89E]

Area code: 02

[l

Phone number. |

Cornectusine: XTI - |
Concel
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Step 4
The COM port properties dialog box (in this case, COM1 Properties
diaog box) appears.

2x]

Port Sattings |

Bispersecand 19200 7|
Daabis o -]
Paiy e 7]
sepbits [T <]

Ristors Defalts
ok ] caeel | e |

Configure the various port settings such as followings:
Bits per second: 19200
Data bits: 8
Parity: None
Sop bits: 1
Flow Control: None

ClickOK.
Step 5:
A blank Hyperterminal window appears.

PressEnter key.
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Step 6:
The Switch Setup Menu appears.

=10/

Flo Edt View

Qizl_l_!ﬁﬁl_l

slink Corp
TEL (886)2 2218 6888
Heb: http://wwm
E- ma)l lech@owsl)nk con lw

I"; ,,,,, Suulch Selup Menu sxssssxssxss
gﬁ Semng VLRN

2 S Selup
5. Restol i
6
S

. Restore lo defaull value
elect?_

Comectsdvunizz  odetsx [m00sant [0l [ [0 |

The Switch Setup Menu iswhere you can begin configuration of VLAN
and Trunking function. The function of each selection item will be
described as below:

1. Per Port Setting: Thisiswhere you can configure the transmission
parameters, such as Auto-negotiation, Full Duplex/Half Duplex, etc.
for each station port.

2. Setting VLAN: Thisisthe item you should choose if you want to
specify which ports should be included in which VLAN group.

3. Setting Trunk: Thisitem is useful when you want to enable/disable
the trunking function of your Ether-FSH24RS.

4. Store Setup: If you want to store all the settings you have specified
so far, just select thisitem to save your setting in the Flash ROM.

5. Restore Setting: If you want to restore settings to those specified in
your Flash ROM (that is, the settings you use“ 4. Sore Setup” to save
in the Flash ROM previoudly), just select thisitem.

6. Restore to default value: If you want to restore the settings to
factory default, just select thisitem.

In the following sections, we will explain the configuration details
for each selection item.
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Per Port Setting

Per Port Setting submenu is where you can configure transmission
settings such as auto-negotiation, full duplex/half duplex feature for
each station port.

The steps for configuring Per Port Setting are as follows:

Step 1:

On the Switch Setup Menu, select 1. Per Port Setting and the following
Per Port Setting submenu appears:

Port 01 62 83 84 05 O
N-way N N N NN
SPEED T T T T T
F/HDX H H H H H H

.......... ort Setup Menu mwxmwxmusn
Enter configuration port number :_

6
N
T

R T T T T T v

Step 2:

Select the number of the port that you want to configure (in this case,
we select port #1), and then select the transmission settings you want
for that specific port as whether you want auto-negotiation enabled or
not and whether you want to enable full duplex or half duplex.

=loix

o E6t Vi o Trtr iy
REEEREEE)

Bl

Port 01 02 03 04 05 06 07
fway N N N N N NN
SPEED T T T T T T T
F/ZHDX H H H H HOHOH
.......... ort Setup Menu =wxessesss
Enter configuration port number :1

fluuo-negotiation Enable(E)/Disable(D)e
FDK(F) /HDX (H)_

08 09 10 11 12 13 14 15 16 1

==
==

=a=R

==
==8

=R

8 09 10 11 12 13 14 15
NN N NN N NN
TTTTTTTT1
HHHHHHHH

7
N
T
H

|

oetsdG06® i [0SR [l D 10 [ o 7

After you have finished setting parameters for this specific port, the
window will return to the Per Port Setting submenu again for you to
select another port. You can select another port for configuration, or
press ESC button to return to the Switch Setup Menu.
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Setting VLAN

Setting VLAN submenu is where you can assign station ports to a
certain VLAN Group (that iseither VLAN 1/2/3/4).

The steps for Setting VLAN are as follows:

Step 1:

On the Switch Setup Menu, select 2. Setting VLAN and the following
VLAN submenu status appears:

i

Step 2:

Add a port to a VLAN Group: Enter the port number of the port that
you want to add (in this case, we select port #7) toaVLAN , then enter
theVLAN ID Number (in this case, we select VLAN 3).

x|

et e Gl e e
iz 51| £io] &)

:

e s

Select A (Add) to add that specific port to that VLAN (in this case, we
select A to add port #7 to VLAN 3) as you can see port #7 has been
addedto VLAN 3.

il

:

s T T

The window return to the Setting VLAN submenu.
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Step 3:

Remove a port froma VLAN Group: Enter the port number of the port
that you want to remove (in this case, we select port #1) fromaVLAN,
then enter theVLAN 1D Number (in this case, we select VLAN 3).

i

et e
NEEEETE]

e VLA Sotu

ViAks v
Vi v

4

Select R (Remove) to remove that specific port from that VLAN (inthis
case, we select R to remove port #1 from VLAN 3) as you can see port
#1 has been removed from VLAN 3.

st |
D] 515 o) ol

.......... VLAN Sotup oy xxxaxuxxex
Port 01 02 03 0¢ 05 06 07 08 09 10 11 12 13 16 15 16 17 18 19 20 21 22 23 2
(R A A e A e A i e A A A e e e B A A e ]
vrme v

VLS

VLA v

Cnter Port tumber

]

The window return to the Setting VLAN submenu.

You can continue configuring other ports, or if you want to quit, just
press Q (Quit) to return to the Switch Setup Menu.
The window return to the Setting VLAN submenu.

Note:
Any of the station port of Ether-FSH24RS must at |least belong to one
VLAN group. If you try to remove a port fromits only VLAN group, you
will find that it is not allowed. This feature of belonging to at least
one VLAN group is to ensure the readiness for communication with
other ports when VLAN is enabled.
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Setting Trunk

Setting Trunk submenu is where you can enable/disable trunking
function of the switch.

The steps for setting trunking function are as follows:

Step 1:

On the Switch Setup Menu, select 3. Setting Trunk and the following
Setting Trunk submenu gppears:

=lalx|

Asyou can see, the message tell you about that, under trunking, VLAN
grouping will be reprogrammed as:

VLANL: port #1 ~ #6

VLANZ2: port #7 ~#12

VLANS: port #13 ~#18

VLAN4: port #19 ~#24
and Trunking ports are port #6, #7, #18 and #19.
And the prompting message asks you whether you want to execute
this function.

Step 2:
Enable Trunking Function: Pressy (Yes) to enable the trunking
function.

Step 3:
Disable Trunking Function: Press n (No ) to disable the trunking
function.
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Store Setup
Store Setup submenu is the option you should choose if you want to
store all the settings you have specified so far, just select thisitem to
save your setting in the Flash ROM.

Restore Setting
Restore Setting submenu is the option you should choose if you want
to restore settings to those specified in your Flash ROM (that is, the
settings you use “ 4. Store Setup” to save in the Flash ROM
previously).

Restore to default value

Restore to default value submenu is the option you should choose if
you want to restore the settings to factory default.






Appendix A

Product Specifications

Standard Compliance - |EEE802.3 10BASE-T Ethernet
- |EEE802.3u 100BASE-TX Fast
Ethernet
- ANSI/IEEE $td 802.3 Nway
auto-Negotiation

- IEEE802.3 Frame Type

- |EEE802.1gVLAN standard
Topology Star
Protocol CSMA/CD
Port Configuration 24 x 100 BASE-TX Ports

(4 x trunking port : Port 6, 7, 18,

19)
1 x Uplink Port

Date Rate Ethernet
10 Megabit/sec (half-duplex)
20 Megabit/sec (full-duplex)
Fast Ethernet
100 Megabit/sec (half-duplex)
200 Megabit/sec (full-duplex)

Transmission method Store and Forward
Full Duplex Auto-negotiation

Global Memory Buffer  shared by all ports



Specifications

Trunking bandwidth
- 800M bps (4-port trunking in full duplex)
- 2 x 400Mbps (2-port trunking in full duplex) for each

VLAN grouping
- 4 VLAN groups max.
- Secure VLAN

VLAN & Trunking configuration
- Smart configuration through RS-232 cable connection
through console port
- Windows Hyperterminal support (on Windows 95/98/
2000)
- Telix, Procomm support (on DOS environment)

Active Flow Control - IEEE 802.3x compliant flow
control for full duplex
- Back Pressure option for half
duplex

Filtering Address Table 2048 MAC address

Packet Filtering/ Fully non-blocking architecture
Forwarding Rate Wire speed for 10/100 Mbps

MAC Address Learning Automatic update

Cabling Type 100BASE-TX
4-pair 100 ohm [Category UTP
or
STP (100 m) cable]

10BASE-T
4-pair 100 ohm [Category 3,4,5
UTP(100 m) cable]



Cabling distance

LED layout

Dimensions

Net Weight
Power Input

Power Consumption

Specifications

100 meters for switch-to-repeater
connection

100 meters for switch-to-station

System Status LEDs

- Power LED

- VLAN LED

- Trunk LED

Station port LEDs

- Link/Act LEDs

- MDX/Col LEDs

- 100 M LEDs

- VLAN/Trunk LEDs

VLAN Group LEDs

- VLAN1

- VLAN2

- VLAN3

- VLAN4

VLAN disp. sel. button (for
VLAN group LED display
selection)

432 x 193 x 44 m/m.
(L x WxH)

3.8kg
100~240 VAC, 50 ~ 60 Hz, 1.0 A

40 Watts max, @100 ~ 240V AC

Operating Temperature 32~122°F /0 ~ 50°C

Storage Temperature

-40~149°F /-40 ~ 65°C



Specifications

Humidity < 95% (non-condensing)

Safety / EMI Certificates UL, TUV, VDE, FCC ClassA,
CE



Appendix B

Troubleshooting

Thisgppendix contai nsinformationto hel p you identify and solve problems.
If your switch does not function properly, please make sureit is set up
according to the instructions on the manual.

If you suspect your switch is not connected correctly to your network,
check thefollowing points before you contact your local dealer for support.

Make sure that the maximum cable length between switch and end
node does not exceed 100 m.

Make sure that the maximum switch-to-repeater cable distance does
not exceed 100 meters.

Verify that the cabling type used is correct (Category 5 UTP).
Check the Link/Act LED on the front panel to seeif it lightsup. If
it does not light up, that means afaulty connection. Check the status
of the cable attachment. If the problem persists, try adifferent cable.
Check the Power LED to seeif it lights up. If it does not light up,
that means you haven’t powered up your switch properly.

Check the VLAN LED to seeif it lights up. If it does not light up,
that means you haven’t used this function or you haven't properly
configured thisfunction.

Check the Trunk LED to seeif it lights up. If it does not light up,
that means you haven’t used this function or you haven't properly
configured thisfunction.

Try another port onthe Switch.

Turn off power supply to the Switch. After awhile, turnit on again
to seeif it resumesto its normal function.



Troubleshooting

If you find out where the problem is but can not solve it by yourself,
or you simply cannot locate what is at fault, please contact your
local dealer for technical support.



