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Question 1
A)
a) Configuration: Inverting Amplifier.
b) Gain:
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c) 
 
d) 
 
e) 180° phase shift.
 
B)
a) Configuration: Non-Inverting Amplifier.
b) Gain:
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c) 
 
d) 
e) No phase shift.


Question 2
A) 
a) 0100000101
 
b) Remove start and stop bits:  10000010
Reverse: 01000001
Decimal: 1 + 64 = 65 
Ascii: "A"
B)
c) 0101010101
 
d) Remove start and stop bits: 10101010
Reverse: 01010101
Decimal: 1 + 4 + 16 + 64 = 85 
Ascii: "U"
 
Question 3
a) This is I2C transmission.
 
b) In I2C you can connect multiple slave terminals to a single master. Multiple masters can control single or multiple slaves. It is a serial communication protocol so data is transferred a single bit at a time using a single wire. I2C's bits are synchronous as they run using a shared clock.
 
c) Start condition: The Serial Data line switches from high to low voltage before the Serial Clock line switches from low to high.
Stop condition: The Serial Data line switches from low to high voltage after the Serial Clock line from low to high.
Address Frame: 7 or 10 bit sequence. Unique to each slave and acts as an identifier when the master wants to talk to a slave.
Read/Write Bit: A single bit that specifies whether the master is sending to or requesting data from the slave.
ACK/NACK Bit: The acknowledge bit. This is sent back to the sender when the receiving device receives the message.
 
d) I2C is used where simplicity and low manufacturing costs are more important than the speed of transmission. It is used in Extended Display Identification Data in monitors that use common cables/connectors such as VGA, DVI and HDMI. They can change the contrast, hue and colour balance in monitors and change the sound volume in intelligent speakers.



Question 4
a) RS232 Block Representation:
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b) No masters or slaves. It can be both synchronous and asynchronous depending on if a UART chip is being used.
 
c) RS232 is best for short distance, low speed requirements. Simple and low cost. Lots of components available. Good for a PC and its peripheral devices such as a mouse and keyboard.
 
d) Hex : A5
Binary: 10100101
Reverse: 10100101
Add start/stop bits: 0101001011
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