
M. Lustig,  EECS UC Berkeley

EE123
Digital Signal Processing

Lecture 28

Based on lecture notes by Prof. Murat Arcak M. Lustig,  EECS UC Berkeley

Lab 3 

• Part I Due Friday
• Part II Due next Friday
• Part III Due Next Friday

• Project Proposals Due Friday
• HW Due Friday
• End of the week is due Friday

M. Lustig,  EECS UC Berkeley

Lab 3 Part II - Digital Communication

• Amplitude Shift Keying
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Pulse Shaping to Reduce Sidebands

• Narrow band, but inter-symbol interference!
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Phase Shift Keying

• Lots of sidelobes, but constant envelope!
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Pulse Shaping

• Lost the sidelobes, but not constant envelope!
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Frequency Shift Keying 

• 1200Hz/2400Hz 300 baud.   4/8 cycles/bit
• Constant envelope, wide band
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Minimum Shift Keying (MSK) 

• 1200Hz/2400Hz 2400 baud.   0.5/1 cycles/bit
• Much more narrow-band
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Gaussian Minimum Shift Keying
• Transition between bits sharp -- still lots of sidelobs. Reduce by filtering
• Used in many telecom apps, including GSM
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GMSK vs MSK
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Group delay
grd[H(ej!)] = � d
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For narrowband signals, phase response 
looks like a linear phase
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Group delay math

arg of products is sum of args
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Group delay math

Look at each factor:
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Look at a zero lying on the real axis








