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ANSWER ALL QUESTIONS

1. The following comprise a number of mnemonics from the PIC16F887 microprocessor instruction set. Give the meaning of what each mnemonic stands for and explain what the instruction actually does: 1 mark given for correct meaning 1 mark for explanation
a. CLRF
[2 Marks]
Clear File – sets the specified register to zero
b. BTFSS
[2 Marks]
Bit Test File Skip if Set – Tests the specified bit of the specified file and skips the next instruction if the bit is true, or executes the next instruction if it is false
c. RETURN
[2 Marks]
Returns the programme flow to the location before a subroutine was called. This resets the programme counter using a value from the stack.
d. MOVLW 
[2 Marks]
Move Literal to Working – places the specified number into the working register.
e. INCF
[2 Marks]
Increment File – Adds one to the value held in the specified file register.

2. You are required to drive a seven segment LED display form a PIC output port. Sketch a typical circuit configuration that you could use, explaining your reasoning for any choice of components you use and include any calculations made.
You are told that the PIC is powered from +5V, the each segment will require 20mA and its forward voltage drop is 1.8V 
[5 marks]

[image: ]

All 8 resistors are the same value and are used to limit the current flowing through the LEDs into the PIC to 20mA per LED.  One resistor is used per LED so that the current through each LED is the same regardless of how many LEDs are illuminated.


3. Explain the difference between a digital pin being able to ‘source current’ and ‘sink current’ 
[5 Marks]
[image: Image result for digital output current source]
When current is sourced from the output of a logic gate, the current flows from the supply pin of the device, through the top output transistor through the load to ground.  When a device sinks current, current flows from the supply, through the load and finally through the bottom output transistor to ground.

4. Draw a circuit diagram for a 3 bit flash analogue to digital converter and explain its operation.
[10 Marks]
[image: ]
The reference voltage is divided using a resistor ladder.  Analogue input voltage is compared against all fractions of the reference voltage with a comparator bank.  Each comparator will output a high voltage if the input is greater than the fraction of the reference voltage on its other input.  The priority encoder will count how many of the comparators have high outputs.  This value is then presented on the digital outputs. 

5. Convert the following binary number to hexadecimal:
a. 0110 0111
[1 Marks]
0x67

b. 1001 1011
[1 Marks]
0x9B

c. 1110 1010 
[1 Marks]
0xEA
d. 0010 1100
[1 Marks]
0x2C
e. 1011 1000
[1 Marks]
0xB8



6. Convert the following decimal numbers to binary
a. 237
[1 Marks]
1110 1101
b. 125
[1 Marks]
	0111 1101
c. 198
[1 Marks]
	1100 0110
d. 247
[1 Marks]
	1111 0111
e. 312
[1 Marks]
0001 0011 1000



7. Draw a circuit for an 8 bit digital to analogue converter using an R-2R ladder and explain its operation.
[10 Marks]
[image: ]



[bookmark: _GoBack]Digital value is applied to the inputs D0:D7 the resistor ladder binary weights the inputs of the summing amplifier.  The resolution of the DAC can be controlled by adjusting the feedback resistor on the op-amp. 
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