Memory System Design

Exercise 1: IS\AW. a requirerggi;t or a guaranteed specification for
this memory? How about the'hA.?
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Figure 5. Read Cycle No. 11'% "1l

! AooRess in = s 1 ‘>+
tan
tors ——=]
KX X ;(

DATA IIO PREVIOUS DATA VALID )

t‘m 3‘,&‘3/"“‘; srcmo(‘cahm—



Exercise 22 How many 4 kx4 memory IC's would be required to d ate bus

build a 16 k X32 memory? What is the width of the data bus? How d¥n = 32 sifs
many address bus bits would be required? What address values wi

could be placed on the address bus? How many chip-select lines

would be required?
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Exercise 3: How large are the two lowest memory regions in the
memory map above?
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Exercise 4: If a CPU has a 32-bit address bus, now many bytes can

it address? What range of addresses would correspond to the first ao 2 Z'° Z‘o' Z’é Z
64 k Bytes? If this range of memory was to be implemented with Z ‘ 2 :\/
32-bit words, how many address bits would be required to select a C:J———J
byte within each word? How many bits would be required to select
a 32-bit word within the 64 k range? How many bits are not directly H 6%.
connected to the memory ICs? What are they be used for?
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Exercise 5: A 4kx16 memory is to be used in a system with a 20, o — 2 -1
bit address bus. This memory is to respond to addresses starting popoo —» FTFFFE
at 0xf1000. Draw the memory map. Assuming the address sig-
nalisdefinedassignal A: std_logic_vector(19 downto 0); Flooeo
and the chip-selectas signal CS0: std_logic ;,writetheVHDL
that would implement the chip-select signal§ CSO. Write the expres-
sion for CS1 if there was a second 4 kB bank immediately above (at
a higher address than) the first. Sw
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