1. (10%)Please briefly answer the following problems: 
(a) (4%) Explain the performance effect for increasing the associativity and the block size;

(b) (3%) Explain what the Amdahl’s law for CPU performance measures ;
(c) (3%) Explain the difference between SoC(System on Chip) and SiP(system in Package) design; 
2. (15%)Please answer the following problems about multiplication and division design
(a) (6%) For 6-bit signed multiplication 110101x 101101, please fill all the values of the multiplicand and product register in 6 step-by-step iterations;
(b) (3%) Explain the difference between restoring division and non-restoring division;
(c) (6%) Design a 4-bit carry-save adder and a 4-bit ripple-carry adder for the addition of three 4-bit unsigned integers and Compare the gate delay between the two adders
3. (15%)Suppose a computer’s memory address is 32 bits, one cache size is 256K bytes and the block size is 64 bytes, please compute the necessary storage requirement for the 256K cache in the following technologies: 

(a) (4%) Directed-mapped cache;
(b) (5%) Fully-associative cache;
(c) (6%) 4-way set-associative cache;
4. (10%) Given an integer in $s0 as input and a true(1)/false(0) value in $t0 as output, please write a MIPS assembly program to judge whether the integer in $s0 is a prime.
5. (20%) Hardware Accelerator:

(a) (5%)
Explain what is the Hardware Accelerator? 
(b) (7%)
What is the difference between co-processor and hardware accelerator?

(c) (8%)  Why the concept of hardware accelerator is so important in the embedded hardware platform design?
6. (10%) Explain what are memory mapping I/O addressing and independent I/O addressing modes, their merits and drawbacks. 

7. (10%) Set Up Time and Hold Time:
(a) (5%)  Explain the meaning of “Set Up time” and “Hold time”? 
(b) (5%)  If the Set Up time of a flip-flop becomes larger, explain this effect on the circuit design.
8. (10%) When a CPU acknowledges the interrupt request, the CPU will activate a series of steps and call it the interrupt procedure. Please describe the steps of the interrupt procedure?
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