Microprocessors and Interfaces: 2021-22
Lecture 25 :
Memory Interface
Part 3 : 8086-Memory Interface
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Memory Interfacing: 8086

« 8086 has 20 bit address bus
« 1 MB each address represent a byte

* EX: An Instruction as MOV [437AH] ; BX

 Word written to two consecutive locations 0437AH&
0437BH

* To complete the write in one cycle memory set up as two
banks

« 512 K bytes each

« ~ODD Bank &

 EVEN Bank
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Memory Interfacing: 8086

Byte- Wide Addr Even -Address Odd -Address

|
|
8088 [FFFFF | 8086 [FFFFF
FFFFE : FFFFD
FFFFD FFFFE
Ao~ A TFFFFC :Al' Ali A Ai:‘?-’ FFFF9
i I I I I I I
| i ! ! ! i
o !
00002 | - 00005
00001 | 00003
00000 | 00001
|
|
|
I

ﬁDo' D? ' ﬁ @Ds' D15
Ao BHE'

1 MB 512 KB 4yen 512 KB 4y
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Memory Interfacing: 8086

BHE' | A, |Selection

Whole Word

High byte to/from odd address
Low byte to/from even address

—_ = | O
— (O |- | O

No Selection
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Memory Interfacing: 8086

Address | Data BHE' A, |Bus Data lines
Type Cycles used
00000 |Byte 1 0 one Dy -D5
00000 |Word |O 0 one Do -Dis
00001 Byte 0 1 one Dg -Dys
00001 |Word |O 1 first Dg -Dys
1 0 second D, -D-
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Memory Interfacing: 8086

If memory chips available are only 2KB each. Do the
Interfacing for 8086

EX: Interface
4K 2716 (ROM) startingat 00000H

8K 61169(SRAM) starting at 08000H
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Memory Interfacing: 8086

Memory Requirements:

2716 —size 2K
ROM —4k
Number of 2716 -2

6116 —size 2k
RAM —8k
Number.of 6116 - 4

ROM -4k
RAM -8k
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Memory Interfacing: 8086

ROM - 4k

RAM - 8k

I
4 K 4 K

| | | |
2k even 2k odd
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Memory Interfacing: 8086

Memory Map

ROM - 00000, 00002, 00004, ... OOFFE,
ROM ,,- 00001, 00003,, 00005, ... OOFFF,
RAM - 08000, 08002,, 08004,, ..... O8FFE,,
RAM ,,- 08001, 08003, 08005, ... O8FFF,,
RAM ,c- 09000, 09002,,, 09004, ... O9FFE,
RAM ,o - 09001, 09003,, 09005, ... O9FFF,
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Memory Interfacing: 8086

ROM, 00000, - OOFFF,,

AIE AH AIB AIE Ali A‘.‘D A'? AB AT A& AE A4 AB AE
o000 0O0|O O O0|O|O|O|O0|O0]|O

oc o600/t 1 1 /11 1|1 1|11
RAM, 08000,- O8FFF,

AIE AH AIB AIE Ali AIG A‘? AE AT AE: AS A"I- AB AE Al ACI
{1 00|00 |0 00O OO0 |O0|O0]|O

{1 oo/01 1 1 11 1 1|1 1|11
RAMZ2 090004,-09FFF 4

AIE AH AIB AIE Ali AID A'? AB A? A& AE A4 AB AE Al ACI
{1 001 00 000 |O 0|0 0| |O]O

1 oo |1 1 /1 /11|11 1|1 1 1|1




Memory Interfacing: 8086

;i%£>__
L5<eom,s

BHE
S LROM
O 1
O, p——
As—|B E T ram, |
W P O, b 1
v RAM.
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Memory Interfacing: 8086

"

%

D5 -Dg Ax

b7 -Do

=




Memory Interfacing: 8086

If memory chips available are only 256KB

Ex: Interface

1MB (SRAM) to 8086
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Memory Interfacing: 8086

AIQAIBAI?AIIE
0|0 OO
1 11

A15A14A13A12
O0O00O
1 111

"4'1 IAIDAQAE
O00O0O0
1 111

A7AcAsA,
0000
1111

A3A2A1A0
000O

512K
1111} :

0
11000
111 1 1
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0000
1111

0000
1111 212KB
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Memory Interfacing: 8086

A — Dis -D -
18 Aty {/llﬁ l\B} A Al b7 -Dg
2pPoK \ / 26K
A Aol ——
1 CS A A
VCC VCC
6ND | 6ND
751 751
C 4 C 4
B 1 B 1
3 3
A —1A g 1 A A g |1
BHE GND AQ GND
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Memory Interfacing: 8086

If memory chips available are 2KB (4 chips) and 4KB
(2 Chips)

Ex: Interface

16KB of RAM to 8086 starting at 00000H
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Memory Interfacing: 8086

RAMleven

RAM 544
RAMZE‘U‘E‘.H

RAM ;044
RAM.’EWEH

RAM 3044

8/30/2021

00000,,, 00002,,, 00004, .....

00001,,, 00003,,, 00005,
01000,,, 01002,,, 01004,,,

......00FFE
............. OOFFF,,

v OIFFE,,

01001,,, 01003,,, 01005, ,, ..
02000,,, 02002,,, 02004, ..........

02001,,, 02003, 02005, ............
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Memory Interfacing: 8086

19 18 17 16 15 1413 12|11 10 9 8 7 6 5 4 3 2 1 O
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Memory Interfacing: 8086

8/30/2021

S
Au—1 A E o
As—|B E %
Ao, _(1:_ O,
oF
LS138 0,
6, N O
As — GQAS O
Ay — Gog | 0
£ 7

T;u
>
=

Tx:
>
=

FTTTEI
\_5\(_/

Absolute Addressing



Memory Interfacing: 80286
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Memory Interfacing: 80286

e 80286 has 24 bit address bus and 16 bit data bus.

« 16 MB each address represent a byte
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Memory Interfacing: 80286

Interface 4K of ROM to 80286 starting at 080000H

Available memory chips are only 2716
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Memory Interfacing: 80286

ROM.,.. 080000,,, 080002,,, 080004, ..........080FFE,
ROM, 4 080001,,, 080003,,, 080005,,, ...........080FFF,,

AIEAIEAI?AIEA15A14A13A12A11 A‘.‘D AEABAT AEAE A4 AS AE Ai AD
10000000O00O0O00O00O0O0O0OO0O0OOO

100000O0O0O0171111 11111111
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Memory Interfacing: 80286

| D5 -D
Au Ao v Ay —Ap D, -D,
/. )
2K N K < >
A
"ﬂ'-l 0 cS !‘5'.1 I 'A'D E
Al Al‘g
7 7
A ¢ 4 Ar__|¢C 4
A — B 1 Aiz— B 1
AM—Ag 1 f’*m—Ag 1
0 0
BHE Aﬂ
8/ AisA1eArA s /534



Memory Interfacing: 80286

Interface 8K of ROM to 80286 starting at 080000H

Available memory chips are only 2716

ROMeven 080000,,, 080002,,, 080004, .........080FFE,
ROM,, 44 080001,,, 080003,,, 080005, ,, ........080FFF,,
ROM.,.... 081000,,, 081002,,, 081004,,, ... 081FFE,,
ROM .44 081001,,, 081003, 081005,,, ... ... 081FFF,,
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Memory Interfacing: 80286

19 18 17 16 15 141312 11 10 9 8 7 6 5 4 3 2 1 0

8/30/2021 26






