EE 302 Problem Set 23
Complete the following problems from the textbook Principles of Electronic Communication Systems, 3rd ed. 
Chapter 11
Questions: 23, 24, 42

Chapter 11 Question 23

The number of coding levels and the transmission speed.
Chapter 11 Question 24
True.
Chapter 11 Question 42

4 bits per phase shift.
Additional Problems

1.  An AM High Definition (HD) radio digital-only stream is broadcast at a carrier frequency of 1000 kHz with a 10 kHz bandwidth.

a. Assuming noise free communications, what is the channel capacity (bit/sec) predicted by the Hartley formula for a binary transmission?
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b. If the SNR = 30 dB for the transmission, what is the maximum channel capacity (bits per second) predicted by the Shannon-Hartley formula?

Note: Hartley’s formula can be rewritten for multiple coding levels as C=2 B log2N, where N is the number of coding levels.
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c. What is the number of possible states per symbol (N) that must be used to achieve the maximum transmission rate of (b)? How many bits (s) are represented by each symbol?
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For N = 32, 
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2. Given the following serial FSK transmission:
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a. Draw the corresponding binary transmission  1001010
b. What is the transmission rate?

7 bits/233 µs ( 30042.9 bps = 30 kbps
c. How many bits per symbol could be conveyed if four different frequencies were used instead of two to transmit the data?

N = log2 4 = 2 ( two bits per symbol. Alternatively, one can understand that four distinct states can be used to represent four distinct bit combinations. Two bits yield four unique combinations, so it must be two bits per symbol that could be conveyed.
a. 3.  Frequency Shift Keying was used by early modems to allow computers to communicate over a normal phone line.  A binary 0 is called the space frequency, and the binary 1 is called the mark frequency.  Assume the calling computer is transmitting a space frequency fS=1070 Hz and a mark frequency fM=1270 Hz.

b. If a fB  = 150 bps connection is established, what is Bit Time (T) (the time required for transmission of a single bit)?
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c. What is the modulation index for these transmissions? (m = f*Tb)
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d. These transmissions will produce sideband pairs similar to what was seen for FM transmissions.  What is the bandwidth that is required?

HINT: BW = 2 (fB  + fd )    
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e. The transmission speed now increases to 300 bps. What is the BW required?
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