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Question 1 4marks

Write the letter from the following list: (A) byte-erasable, (B) fast, (C) non-volatile, (D) volatile,
that best matches each of the following memory technologies. Use each letter once.

flash memory: EEPROM: cache: SRAM:

Question 2 4marks

address
data out

WE*

data in

A

B

C

D

Write the appropriate letter from the timing diagram on the
left for each of the following RAM timing specifications:

access time: setup time:

hold time: pulse width:

Question 3 4marks

A circuit uses flip-flopswith a requiredminimum setup time of 3 ns. The combinational logic in the
circuit has paths with delays between 10 ns and 20 ns. The clock-to-output delay is 2 ns. At what
maximum clock frequency will this circuit operate reliably? Show your work and include units.

Question 4 3marks

You need to design a 32 kByte memory with a word size of 16 bits using 8k×4 ICs. (a) How many
IC’s will be needed in each memory bank? (b) How many memory banks will be needed? (c) How
many address bus bits will connect directly to each IC?
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Question 1 4marks

Write the letter from the following list: (A) byte-erasable, (B) fast, (C) non-volatile, (D) volatile,
that best matches each of the following memory technologies. Use each letter once.

EEPROM: cache: SRAM: flash memory:

Question 2 4marks

address
data out

WE*

data in

A

B
C

D

Write the appropriate letter from the timing diagram on the
left for each of the following RAM timing specifications:

access time: setup time:

hold time: pulse width:

Question 3 4marks

A circuit uses flip-flopswith a requiredminimum setup time of 5 ns. The combinational logic in the
circuit has paths with delays between 10 ns and 30 ns. The clock-to-output delay is 5 ns. At what
maximum clock frequency will this circuit operate reliably? Show your work and include units.

Question 4 3marks

You need to design a 64 kByte memory with a word size of 32 bits using 8k×4 ICs. (a) How many
IC’s will be needed in each memory bank? (b) How many memory banks will be needed? (c) How
many address bus bits will connect directly to each IC?


