Question 8

Asynchronous Serial Communications: Decode the asynchronous serial data

Frame(s) shown below. The serial communications protocol has 1 start bit, 1 stop bit, and is transmitted LSB first. Assume that the signal was transmitted using even parity, and has been received without error. The signal baud rate is known to be 1.0 Kbaud.

Note: The frame is shown as a TTL signal (logic 1 is high). Time t=0 is an arbitrary reference. The frame size is not fixed.
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a) How many sets of value can be decoded by the data pattern?
b) For each set of value decoded, 

i) 
Draw vertical lines indicating the start/end of each bit of the data frame   correspond to that set of value(s).

ii) 
Label the start bit, stop bit, all data bits, and the parity bit.

iii)
How many data bits are being transmitted?

iv) 
What is the value of the data?

v)
What is the overhead of this transfer of data? 
c) 
How to solve the problem of having more than one set of decoded values for a particular data pattern?
Answer:

a) The data pattern can be decoded in 2 ways. As the frame size is not fixed, we can treat there is 2 data frames or 1 data frame by the pattern. So there are 2 sets of value can be decoded by the data pattern.

b) For treating there are 2 data frames
i,ii)
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iii) 5 data bits in 2 data frames are being transmitted


iv) 1st frame: 00b, 2nd frame: 001b
v) The overhead of the 1st frame is 3/5 = 60%, the 2nd frame is 3/6 = 50%
b) For treating there is only one data frame

 
i,ii)
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iii) 8 data bits in 1 data frame are being transmitted


iv) 00101000b = 28h

v) overhead = 3/11 = 27%
c)
The problem can be solved if the frame size is fixed.
