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2.1 Factor affecting system design

1. Hardware and 

Software 

availability

 Key is Digital 

Signal 

Processing
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2.1 Factor affecting system design

2. Power consumption

3. Component Size

4. Government regulations and standards
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2.1 Factor affecting system design

5. Commercial realities
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How quickly can information flow?

 Methods of communication

1. Binary signaling

2. Multi-level signaling

3. Multi-level symbol operation
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Binary signaling 
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Multi-level signaling 
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Multi-level symbol operation 
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How quickly can information flow?

- TWO FACTORS-
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Some technical terms (1)
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1000 bps



Some technical terms (2)
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Some technical terms (3)
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The relation between bit and symbol
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8-ary signaling
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EXAMPLE 2.1
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Advantages of M-ary signaling
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Disadvantages of M-ary signaling
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If we can use only 0 to B[Hz] BW.
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8-ary pulse is distorted!

Min B = 0.5X1/Ts



Detector has to recover!
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Min B = 0.5X1/Ts



Channel capacity
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Shannon’s Law
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S = Signal Power

N = Noise Power

S/N = Signal to Noise Power ratio



EXAMPLE 2.2
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EXAMPLE 2.2(2)
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Bandwidth Efficiency (C/B [bit/sec/Hz])
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𝐶

𝐵
= 𝑙𝑜𝑔2 1 +

𝐸𝑏 ∙ 𝐶

𝑁0 ∙ 𝐵

𝐸𝑏
𝑁0

= 𝑃𝑜𝑤𝑒𝑟 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦



EXAMPLE 2.3
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EXAMPLE 2.3(2)
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Need two presenter

 Each presenter shall chose two problems 

from 2.1 to 2.13.

 Show your answer at the beginning of next 

lecture. Each has 5 minutes.

 Next lecture will be 11/18 (mon)
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