Network Components
Modem, Router, Switch
SEC (Semester-1)

By

Santosh Kumar Lal
Dept. of Commerce
Sariya College, Suriya




Modem

Definition

A Modem stands for Modulator-Demodulator. It is a network device that
converts digital signals from a computer info analog signals for transmission
over telephone or cable lines and converts analog signals back into digital
signals for the computer.

Working Principle
Computers work with digital signals (0s and 1s).
Telephone lines and many communication channels transmit analog signails.

A modem converts digital signals to analog while sending data and converts
analog signals to digital while receiving data.



Functions of Modem

Functions of Modem

1. Signal Conversion

» Converts digital data into analog signals.

2. Internet Access

» Connects home or office networks to the Internet Service Provider (ISP).

3. Data Transmission
®» Enables communication between computers over telephone or cable networks.

4. Error Detection

» Some modems detect transmission errors.




Types of Modem

Types of Modem
1. Dial-up Modem
» Uses telephone lines.
2. DSL Modem
» Uses Digital Subscriber Line technology.
3. Cable Modem
» Uses cable TV lines for internet.

4. Wireless Modem
» Used in mobile networks like 4G/5G.



Advantages & Disadvantages

1. Advantages

®» Fnables internet connectivity.

» Simple and widely used device.
» Supports communication over long distances.
2. Disadvantages

®» Speed depends on the type of modem.
» Dial-up modems are very slow.
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Router

Definition

A Router is a networking device that connects multiple
networks and forwards data packets between them. |1

determines the best path for data to travel from
source to destination.

Working Principle

®» A router reads the IP address in data packets.

®» |t decides the best route for forwarding the packet.
®» Data is sent to the appropriate network.



Functions, Types of Router

Functions of Router
1. Network Connection
»  Connects mulfiple networks together.
2. Packet Routing
» Directs data packets to their destination.

3. Traffic Management

»  Controls network traffic.

4. Wireless Connectivity

»  Provides Wi-Fi access in wireless routers.
Types of Router
» Wired Router
» Wireless Router
= Core Router
» Edge Router




Advantages, Disadvantages

Advantages
®» Connects many devices to the internet.
®» |[mproves network efficiency.
» Provides wireless networking.
Disadvantages

®» More expensive than switches.
®» Requires configuration.
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Switch

Definition

A Switch is a networking device used to connect multiple
devices within the same network and forward data to the
correct device using MAC addresses.

Working Principle

» Fach device connected to the switch has a unique MAC
address.

» The swifch stores these addresses in a MAC address table.

» \When data arrives, it sends the data only to the intfended
device.



Functions, Types of Switch

Functions of Switch

1. Connects devices in a LAN

2. Transfers data efficiently

3. Reduces network collisions

4. Improves network performance

Types of Switch

1. Unmanaged Switch

2. Managed Switch

3. Smart Switch

4. PoE Switch (Power over Ethernet)




Advantages, Disadvantages

Advantages

» Faster data fransmission than hulbos.
®» Reduces unnecessary traffic.

®» |[mproves network performance.
Disadvantages

» More expensive than hubs.

» | mited to local networks.
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Difference Between Modem, Router,
and Switch

Purpose Connects network Connects multiple Connects devices
to ISP networks in LAN
Address Used No addressing IP Address MAC Address
Network Type Internet Inter - network Local network
connection

Main Role Signal conversion Data routing Data switching
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