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@ Analog Transmission :
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Encoding onto a digital signal
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Modulation onto analog signal




Digital Data, Digital Signals

. Digital Data, Digital Signal : Ex ISDN
# NRZ-L (Nonreturn to zero-level)
# NRZI (Nonreturn to zero, invert on ones
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. Digital Data, Digital Signal : (cont.)
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Digital Data Analog Signals

. Digital Data, Analog Signals : Ex Modem , Telephone network

Encoding Techniques : Modulate ¢nu Signal Carrier

#@ Amplitude-shift keying
M Frequency-shift keying

@ Phase-shift keying

Digital Data Analog Signals

® Amplitude-shift keying
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Digital Data Analog Signals

B Frequency-shift keying

Frequency-shift keying
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B Phase-shift keying

Phase-shift keying
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Analog Data Digital Signals
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Digitizing analog data

Analog Data Digital Signals

Modulation Technique
8 Pulse Amplitude Modulation : Use Sampling
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(b) PAM pulses
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Analog Data Digital Signals

B Pulse Code Modulation

1. Quantize -> 2" level if n = digital bit

2. Sampling -> 2 wihva4 Analog Bandwidth (Hz)

3. Pulse code Unit azgnssaan 1151 Binary Digit

_
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B Pulse Code Modulation (cont.)
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Analog Data Analog Signals

# Amplitude Modulation
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Modulating sine-wave signal

Amplitude-modulated (DSBTC) wave

Analog Data Analog Signals

8 Frequency Modulation




Analog Data Analog Signals

B Phase Modulation
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Modulating sine-wave signal

Phase-modulated wave
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