Question ONE.

Consider a hypothetical microprocessor generating a 16-bit address (for example, assume that the program counter and the address registers are 16 bits wide) and having a 16-bit data bus.

a) What is the maximum memory address space that the processor can access directly if it is connected to a “16-bit memory”?

b) What is the maximum memory address space that the processor can access directly if it is connected to a “8-bit memory”?

c) What architectural features will allow this microprocessor to access a separate “I/O space”?

d) If an input and an output instruction can specify an 8-bit port number, how many 8-bit I/O ports can the microprocessor support? How many 16-bit I/O ports? Explain.

e) Repeat for part (d) above if the microprocessor supports an indirect register addressing mode with zero addressing mode, one addressing mode, two addressing mode, and three addressing mode.
Question TWO.

Consider a 16-bit processor in which the following appears in main memory; starting at location 200:
	Mode
	Load to ACC

	200


	500
	201

	Next instruction


	202


The first part of the first word indicates that this instruction loads a value into an accumulator. The mode field specifies and addressing mode and, if appropriate, indicates a source register; assume that when used, the source register is Ri, which has a value of 500 in location 201 may be part of the address calculation. Assume that location 399 contains the value 999, location 400 contains the value 1000, and so on. Determine the effective address and the operand to be loaded for the following address modes:

 1.)Direct addressing.

2.) Immediate addressing.

3.) Register direct
4.) Register indirect.

5.) Displacement.

6.) Relative addressing.
Question THREE.

Consider the following operation on a binary word. Start with the least significant bit. Copy all bits that are 0 until the first bit is reached and copy that bit, too. Then take the complement of each bit thereafter. What is the result?
