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Hardware Organization of the
i Physical Memory Space

= Figure 9.20

= Four independent byte-wide banks
= What is the address range of a bank?

= Address bits are applied to all banks in parallel

= BE bits enable individual bank

= Accessing a byte, word, double word - Figure
9.21(a)-(d)

= Misaligned double-word transfer - Figure 9.24

The 80386,80486 and Pentium
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Alignment
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Figure 9.22

Examples of aligned

data words and double words.
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Figure 9.23 Examples of misaligned
data words and double words.



Transfer of Misaligned D

First bus cycle

)

MM

N

NN

7
7

IR

Agn-Ay Dy -Dy  BE; =) 050y BE;=1 Dis-Dy  BE, =0

Second bus cycle

)
///

.

As-Aq Dy-D2e  BE,=0 Dx-Dig BE, =D Di5-O4 BE, =1
Figure 9.24 Misaligned double-word data transter.
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i Memory Interface Block Diagram

Axg-Ay CE,-CE,
Addcon ) M CE,-CE;
Address
Ay-Ay bus
latch
Ay-Ag > N ArAzx
BE,-BE,
BE,-BE, >
Bank
803860X oLE write > WEB,-WEB,
control
f logic
ADS S ALE —[—— Memory
Bus WWTC _—
w0 #{ control _—
_ logic MRDC OE
D/C
Wi * oA BEN
NA NA
BS | 3 BS
DIR EN
Data
Do-D < > bus <F Do-D
92 DS bus transceiver/ > o=
buffer
READY = READY
N

Figure 9.25 Memory interface block diagram,
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i Memory Interface Circuitry

= Figure 9.25
= Bus control logic
= Address bus latches (Fig 9.26, 9.27)
= Address decoder
= Bank write control logic

»« Data bus transceiver/buffer (Fig 9.30, 9.31)
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Figure 9.26 {a) Block diagram of an octal D-type latch. (b) Circuit diagram of the 74F373.
(Courtesy of Texas Instruments Incorporated) {¢) Operation of the 74F373. (Courtesy of

Texas Instruments Incorporated)



S| Laiched address bus
Aarpy N 74F373 ALy Al
Address bus Lol 24-ALgy
Agx—Ag “
oc
._'_6 T
A15—A23> 74F373 > AL;g-Al,s
oc
+C
BoRis /\ 74F373 > Alg-AL,s
oc
- —[C
T ApAy > 74F373 | D AL, AL,
oC
<
Byte enables BE,-BE, > 74F373 S BEL,-BEL,

kg

Figure 9.27 Address-latch circuit.
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Figare 9.30 (a) Block diagram of
the 74F245 octal bidirectional bus
transceiver. (b) Circuit diagram of
the 74F245. (Courtesy of Texas
Instruments Incorporated)
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Data Bus Transceiver Circuit

BEN o
BT/R © P System data bus
Microprocessor data bus
oz.-03,> k205
Dg-Dy
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D13—0n> 74F245 DB\g-DBaz
» DIR
G
DB-D|s> 74F 245 DBy-DB1s
»{ DIR
G
oo-n,> 74¥245 DBo-DB;
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Figure 9.31 Data bus transceiver circuit.
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i Decoder
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Figure 936 Address decoder/iatch circuit.
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i Programmable Logic Array

General purpose logic device
Contains a AND-OR-NOT array of logic gate circuits

User has the ability to interconnect the inputs to the
AND gates of this array

Technologies
= Bipolar
= CMOS (complex, high-speed, low-power)

= Electrically erasable read-only memory (E°ROM)

« Electrically programmable read only memory (EPROM) —
use ultraviolet light to erase

Figure 9.39 - Architecture of a PLA

The 80386,80486 and Pentium
Prof. Yan Luo, UMass Lowell 13



Input terms
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Figure 9.39 _ga) Easic PLA architecture. (b) Implementing the logic func-
uon F = (AB + AB).
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Figure 9.40 (a) Typical PLA architecture. (Courtesy of Texas Insu-
ments Incorporated) (b) PLA with output latch. (Courtesy of Texas i=si-.-
ments Incorporated)
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Figure 9.45 (a) Expanding output-word length. (b) Expanding input-
word length. (Courtesy of Walter A. Triebel)
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i Programmable Logic Array

= [ypical PLA architectures
= Three state output control
= Output feedback
= Outputs latched with registers

The 80386, 80486 and Pentium
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Figure 9.49 Byte, word, and double-word [/QO interface block diagram.
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Figure 9.51 Byte-wide 1/O interface block diagram.
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