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Bus di Sistema e Input/Output

< Address Bus >
< Data Bus Z

Control u|§
ADDRESS N PERIPHERAL
DECODER “] REGISTERS
A A A
\4 \4 \4

External Input/Output Lines
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Bus Sincrono e Scrittura su 1/0O

STR VAL, [0x4002]

CPU Cycle

cLOCK \ /1/_
ADDRESS
LINES :X 0x4002 X
DATA : :
LINES )( VA X
WR |\ i

) IR

Data is written here in the
peripheral’s register
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Bus Sincrono e Lettura da I/0

LDR REG, [0x4002]

CPU Cycle

cLoCK \ /1/
ADDRESS

LINES x 0%4002 X
VAL ; }—

A v,

DATA
LINES

7

VAL is sent by peripheral VAL is acquired by CPU
to data bus
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Esempio di Porta Digitale di Output

Address Bus, A31 ... AO WR CLOCK Data Bus, D31 ... DO
32 32

4

3

SEL 3
Sgggggg > cLock —gﬁ 32 D-Type Flip-Flops
CONTROL ype FHlip-Flop

0x4002
Q31 .. Qi6 .. Qo

Corrado Santoro Porta Digitale di Input/Output



Esempio di Porta Digitale di Output

Address Bus, A31 ... AO WR CLOCK Data Bus, D31 ... DO
32 32
m
ADDRESS SEL

CLOCK E

DECODER  [—>| 32 D-Type Flip-Flops

0x4002 CONTROL
Q31 .. Q6 Qo

Address Decoder

SEL = 0, when address = 0x4002

SEL = Asy... AisA1sArz... As Az A1 Ay
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Esempio di Porta Digitale di Output

CPU Cycle
CLOCK ,

ADDRESS
LINES

0x4002

DATA

X
e _ XK
\
\

VAL

WR

SEL

REGWR

—— WR
REGWR=CLOCK WR SEL SEL \_REGWR
CLOCK
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Esempio di Porta Digitale di Input

Address Bus, A31 ... AO RD CLOCK Data Bus, D31 ... DO

32

L 32
ENABLE A A 32 Buffers 3-state A A ‘

SEL CLOCK
ADDRESS CONTROL 32

DECODER  (—>
0x4003 EI\)IAL\?LE 32 D-Type Flip-Flops
SAMPLE ype Flprop

131 .. 16 .. 1o
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Esempio di Porta Digitale di Input

Address Bus, A31 ... A0 RD clLock Data Bus, D31 ... DO

/l/az
| 4”,“‘&{ AN wommssae AN
CLOCK }32

CONTROL

ADDRESS SEL
Pecocen
X ENABLE 32 D-Type Flip-Flops

L

B .. 16 .. 10

Address Decoder

SEL = 0, when address = 0x4003

SEL = Asy...Ats Ars As...As Az Ar Ao
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Esempio di Porta Digitale di Input—Timing

CPU Cycle

— —
CLOCK \ [ \ |
ADDRESS
LINES x 0x4003 X
VAL >_

DATA
LINES

7N

|
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Esempio di Porta Digitale di Input—Segnale di Enable

CPU Cycle
—_—
CLOCK
ADDRESS
LINES X 0x4003
DATA
LINES

= —

B\

s\

ENABLE [
Sample Data
Here
SEL
. D*D o— ENABLE
®D
CLOCK —> o—
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Esempio di Porta Digitale di Input

Address Bus, A31 ... A0 RD CLOCK Data Bus, D31 ... DO
A
a0 ENABLE a0
D AA 32 Buffers 3-state AA
a A
ADDRESS ¢ B 32
DECODER SEL
0x4003 32 D-Type Flip-Flops
131 .. 16 10
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Porta Digitale di Input/Ouput Completa

Address Bus, A31 ... A1 A0 RD CLOCK WR Data Bus, D31 ... DO
32
32
0x4002 32 D-Type Flip-Flops
ADDRESS l l l
DECODER
0x4002 SEL
'EL 0x4003
0x4003 5 x Q1 .. Q16 .. Q0
ENABLE /‘ 22
;Z>**D Q‘{ AA 32 Buffers 3-state AA‘
> a—
32

4‘> 32 D-Type Flip-Flops ‘

131 . 116 W 1o

SEL = Asi...Ats Ats Arz...As Az A
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Porta Digitale di Input/Output
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