Wireless technology  - Spread spectrum-
Wireless technology relies on the transmission of radio waves to transmit data without the need for physical connections. Spread spectrum is a technique used in wireless communication to enhance the performance, reliability, and security of wireless transmissions. It spreads the signal over a wider frequency range, making it more resistant to interference and improving overall system performance. Here's an overview of spread spectrum in wireless technology:
1. Spread Spectrum Basics:
· Spread spectrum is a modulation technique that spreads the signal energy across a broader frequency band than the minimum required bandwidth. It achieves this by using specific encoding and modulation schemes.
· The spreading process involves multiplying the original signal by a spreading code, which is a pseudorandom sequence. The spreading code spreads the signal across a wide frequency band, making it more resistant to interference.
2. Frequency Hopping Spread Spectrum (FHSS):
· Frequency hopping spread spectrum (FHSS) is a spread spectrum technique that rapidly changes the carrier frequency used for transmission.
· In FHSS, the available frequency band is divided into multiple smaller sub-bands, called channels. The transmitter and receiver synchronize their hopping sequence, rapidly switching between channels at a predetermined rate.
· This hopping pattern provides several benefits, including resistance to narrowband interference, improved security against eavesdropping, and increased resistance to fading and multipath effects.
3. Direct Sequence Spread Spectrum (DSSS):
· Direct sequence spread spectrum (DSSS) is another spread spectrum technique that spreads the signal by using a higher-rate spreading code.
· DSSS encodes each bit of the original signal with multiple chips (bits), resulting in a wider signal bandwidth. The spreading code is typically a pseudo-noise sequence, such as a Barker code.
· DSSS provides advantages such as increased resistance to interference, improved signal quality, and higher data rates.
4. Spread Spectrum Applications:
· Spread spectrum technology is widely used in various wireless communication systems, including Wi-Fi (802.11) networks, Bluetooth, cellular networks, and satellite communication.
· It provides robustness against interference from other wireless devices operating in the same frequency band, making it suitable for crowded wireless environments.
· The spread spectrum technique also enhances security by making it difficult for unauthorized users to intercept or jam the wireless signals.
Spread spectrum technology has greatly contributed to the advancement of wireless communication by improving signal reliability, security, and efficiency. Its ability to mitigate interference and provide resistance to various types of impairments has made it an essential technique in modern wireless systems.

