Microprocessors and Interfaces: 202122
Lecture 22 :
Memory Interface
Part 1 : Address Decoding

By Dr. Sanjay Vidhyadharan
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Address Decoding

1111 1111 1XXX XXXX XXXX

o

1111 1111 1000 0000 0000

FF800H
1111 1111 1111 1111 1111 = FFFFFH Fl 0 aoan
mg___b// Memory

2K X 8

I SESESE 0 0 000000 0 0 OpsEsso0 ‘—ﬁ—'

BRERUREERERREEEEN 1 1 1 1111111 158

A1l T
A19 _t | Select
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Address Decoding

Design the
same memory
with address
range starting AD
from 00000 AGATD
A0 Memory
2K X 8
000000000 00000000O0O00O0 cs |

000000000 11111111111

A1l
00000 :
A19 ¢
Range= | --

007FF

Select’
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Address Decoding

e Can be built using:

e Logic gates

e Block decoders (e.g. 2 x 4, 3 x 8 ...)

e Programmable logic (PLAs,PLDs, FPGAs ...)
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Example

Design an
address
decoder for
a32K x8 H
RAM. 14 RAM
32K X 8
000000000000000D00DODOO0OO h—_—_—_‘ﬁ%J

000001111111 11111111

A15 .
00000 ISCRE

O7FFF Select

N N e
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Example

Design an Ay, 1% i — A FoR

address |
decoder for a ' skxg o i0g 8Kx8
8K RAM from ] § | |
1E000 and 8K e ] Sy T e = Or
ROM from R 1
FAOOQO

I T
4 =L~

* F OF B¢ PP O B

RAM O 0O O 1 1 1 i o o O O O O O 0O O 0O 0O 0O01E000
low
RAM O 0 O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1FFFF
high
ROM 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 (0] 0O O O0FAO0O0O
low
ROM 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 FBFFF
high
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Using Block Decoders

SN54/741.5138 Decoder/Demultinlexer

DM74LS138
DATA OUTPUTS

-~

Ve¢e YO Y1 Y2 Y3 Y4 Y5 Y6
J16 |15 |14 l13 I12 |11 |1o 9

IBNEED

fo-
E 2 3 ] 4 | 5 6 | 7 ] 8
A 8 C G2A G2B G1 Y7 GND
“ e ) “ " — OUTPUT
SELECT ENABLE
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Using Block Decoders

SN54/741.5138 Decoder/Demultiplexer
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Using Block Decoders

SN54/741.5138 Decoder/Demultiplexer

| | ]

—
—

- o INPUT OUTPUT
A E op—— |ENABLE |SsELECT

L o. b G, |G, |Gye |A|lB|C |O,]0, |0,]0,]0, |00, ]0O,
B E o ¢ 0x [x [xIx|x[t 11ttt ]1]1]1
C O,p— [X |1 [X |X|X|X[1|1]1|1]1]1]1]1
T o.} X Ix |1 [x[x[x[t][11]1]1]1]1]1
1 o |o ol1]1[1]1]1]1]1
L513804J—100 1ot 11111
ob— [t o]0 11011111
G, > 1 o |0 11 (1]o1 111
G4 O— |10 |0 11 (1100111
G2 o,p— [t [0 [0 1111 ]1]o]1]1
E 10 |0 111 |1]1]1]0]|1
1 [0 [0 11111110
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Using Block Decoders
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Example

2a’

Designa 1 K
RAM from AD
FFCOO using AD-A9
74138 A9
] l_L‘_l’__'_’b_‘ Memory
e > 1K X 8
A B C
AL :
|—J—|— b—— 2b' 4 cs’
1 %
3 Yr I
8

= F
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RAM & ROM using a Decoder

Design a 64K A0
RAM and 64k .
ROM interface AD-AT5 > RAM
AlS 64 KX 8
"A18 AL/ AL6
i E;H c’—l %
T o
— ————1G2b’ 4
/J7 1 Y1
G2
L —N] RoOM
] G1 —1/ 64 KX 8

RAM1 1 O O O O O O O O O O O O O O O O O0o0coo000

low
rRAM1T 12 }fO O 1 1 1 1 14 1 1 1 1 1 1 1 1 1 1 1CFFFF
high
ROM1 ©0 0 1 0 0 O O 0O O O O O O O O O 0 0o0:.90000
low

g3®OM/1 00 ¢ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 9FFFF
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Thank You
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