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Fig. 12-2  Example of Memory Hierarchy
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Fig. 12-3  Direct Mapped Cache
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Fig. 12-4  Fully Associative Cache



© 2001 Prentice Hall, Inc.
M. Morris Mano & Charles R. Kime
LOGIC AND COMPUTER DESIGN FUNDAMENTALS, 2e, Updated.

12-5

M

1

•

•

•

A3

•

•

•

A2

•

•

•

A1

•

•

•

A0

RAM cell

RAM cell

RAM cell

•
•
•

Read/write
logic

Data in

Data out
Read/
write

Bit
select

•

•

•

RAM cell

RAM cell

RAM cell

•
•
•

Read/write
logic

Data in

Data out
Read/
write

Bit
select

RAM cell

RAM cell

RAM cell

•
•
•

Read/write
logic

Data in

Data out
Read/
write

Bit
select

•

•

•

RAM cell

RAM cell

RAM cell

•
•
•

Read/write
logic

Data in

Data out
Read/
write

Bit
select

•

•

•

•

T3 A3 T2 A2 T1 A1 T0 A0

Match
logic

M0

M1

M2
n
–

Word
select
0

Word
select
1

Word
select
2n – 1

•
•
•

•
•

•
•

•
•

Match logic

Match logic

Match logic

Fig. 12-5  Associative Memory for 4-bit Tags
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Fig. 12-6  Two-way Set-associative Cache
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Fig. 12-7  Partial Hardware Block Diagram for Set-associative Cache
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12-8

Fig. 12-8  Set-associative Cache with 4-word Lines
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Fig. 12-9  Detailed Block Diagram for 256K Cache
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Fig. 12-10  256K Cache: Read and Write Operations
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Fig. 12-11  Virtual and Physical Address Fields and Mapping
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12-12
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Fig. 12-12  Format for Page Table Entries



© 2001 Prentice Hall, Inc.
M. Morris Mano & Charles R. Kime
LOGIC AND COMPUTER DESIGN FUNDAMENTALS, 2e, Updated.

12-13

•
•
•

•
•
•

•
•
•

•
•
•

Page table PagesDirectory

Page
table
page
number

Physical
page
number

Page offset
Page table offsetDirectory offset

Virtual page number

Directory page pointer

Page table

31 22 21 12 11 0
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12-14
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