8086 MICROPROCESSOR

UNIT -1V




Topics to be covered:

Architecture of 8086

Register Organization

pin description

Memory Segmentation

Physical Memory Organization

Signal descriptions of 8086- Common Function Signals

Minimum& Maximum mode signals
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Pipelining in 8086 microprocessor.




8086 Microprocessor -Features

16 bit
40-pin, Dual Inline Packaged IC.

supports a wide range of instructions-CISC Based

20-bit address bus, which can address up to 1 MB of memory
16-bit data bus- transfer data between the microprocessor and memory or 1/0O devices.
segmented memory architecture- addressed using both a segment register and an offset

14 internal registers, each of 16 bits or 2 bytes wide.
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Main advantage- it supports Pipelining.




Register Organization

Registers

Special purpose
registers

General Purpose

registers
« Holding data  address memor
* Variables * include the fl
* |Intermediate results * |nstructio
e Counters

Offset



General Purpose Registers

« AX : 16 bit Accumalator

« BX : Used for offset storage for
calculating physical address

« CX : Default Counter

* DX : Implicit data or
act as destination for certain
instructions




Special Purpose Registers

« Segment registers holds the o
address of a particular memory o oF
segment. DS S

 Flags holds information about i
the state of the processor after | DI
executing an instruction. 55 . .

 Pointer and Index Registers

usually contains offset address segment Flag pointer and index
registers regisiers registers




Flag Register

Dis Dia Diz D2

Machine control flags

A

set (1) if the result
of a signed operation
is too large to fit in
the number of bits

. flag is
available to specifically used
represent it, in string

otherwise reset (0) instructions. If

directional flag
is set (1), then
access the string
data from higher
memory location
towards lower
memory
location.

If interrupt flag
is set (1), the
microprocessor
will recognize
interrupt
requests from
the peripherals

Setting trap flag put
the microprocessor

into single step mode
for debugging. If trap
flag is set (1), th
CPU automaticall
generates an intern
interrupt after ea
instruction,
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Memory Segmentation

Physical
address "
FEFFF H ST« Highest addrass
TFFFF H e Top of extra segment (ES)
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Segment registers hold
the upper 16 bits of the '
starting addresses of ;

i 30000 H «— Bottom of code segment (CS)
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g
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four memory segments : 2FFFF H «+— Top of data segment (DS)
that BOBE is working with
at any pardicular time. L BEgDranl
----------- = 20000 H l 4—Eﬂttnmnfdataaaglmnl[l:35}
S S M

One way of positioning four 64k byte segments within the
IM byte memory space of an 8086




Physical memory Physical memory
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Advantages of segmented memory




Generating Physical address of Memory

>

The 8086 microprocessor can address up to 1 megabyte (MB) of physical memory.

1 MB memory is divided into 16 segments, each with a size of 64 KB

20-bit physical address by combining the contents of the segment register and the of
Physical address = segment address x 10H + offset address

The offset address values are from 0000H and FFFFH

The physical addresses range from 00000H to FFFFFH.




Calculating Physical address

For example, consider the segment address 1s 2010H and the offset address 1s 3535H.

The physical address is calculated as:

Segment Address 2010H 0010 0000 0001 0000

Shifted left by

4 bit positions 0010 0000 0001 0000 0000
_I_

offset address 0011 0101 0011 0101

physical address 0010 0011 OI110 0011 0101

2 3 6 3 5




Pin Description

C

GND < 1 40 [«— Ve

AD,, <> 2 39 k== AD,,

AD,, < 3 38— AD, /S,

AD,, <= 4 37— AD,, /S,

AD., < 5 36— AD, /S,

AD, < 6 35— AD,, /S,

AD, 7 8086 34— BHE/S,

AD, 8 33 je— MN/ MX

AD, o Pin 32[—RD =

AD, 10 31 == HOLD (RQ/GT,)
AD, { N 30 le— HLDA (RQ/GT,)
AD, <—f{ 12 Diagram 55 , fR  (LOCK)
AD, 13 28 —> M/I0  (S)

AD, 14 27— DT/R (S)

AD, < 15 26 — DEN (S.)

AD, <> 16 25 —> ALE (QS,)

NMI < 17 24 — [NTA  (QS))
INTR —>{ 18 23 «— TEST

CLK —{ 19 22 «— READY

GND < 20 21 |[«— RESET




Queue Operation

l From memory

Y

Decode 1St
byte of Opcode

y

Execute the
instruction by

Y
Read 2nd Execute the
Opcode byte instruction by

Y

accepting data from the queue accepting data
from the queue and decode it from the queue
Y
Repeat the

procedure for
the successive
instructions




Latching 20 bit address lines

8086

ADg ~AD 5

ALE

AqglBy— Ayl

( ADg—AD s >

74373
Dio - Dij

Clk

74373

Q-
Dig - Diy "
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Buffering Data Bus of 8086

~DIR
74245
B ADg — AD15 ) Xo — Xy Yo-Y7
DT/R |
DEN — ﬁ
8086 y
ADo-ADss £
N
—»d EN
74245
ADD—ADT 3 XU-X? YD-Y?
~ DIR




8086 In Minimum Mode

Reset
— CKkGEN. | L
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Reset Clk RDY
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Read cycle in Minimum mode

CLK
| Ty | T | Ts | Tw |
ALE | \
ADD/STATUS >< BHE, A19—A15>< S7- Ss

Bus reserved
ADD/DATA XA15—A0 Bih st I X Dig—Bs
RD

= \ /
ol




Write cycle in Minimum Mode

T | T2 | Ts | Tw | Ta | T

CLK

ALE J—\
Add/Status X BHE >< S;— S X

Aq9— Ais

Add/Data >< Aqs— Ag >< Valid data D15 — Dg ><
WR N\ /
oeN \ /
DT/R —/




Maximum Mode = T

—» Reset | e
Clk o —— MRDC
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Reset Clk RDY S, Bus |—> IORC
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Read cycle in Maximum Mode

| Ty | T2 | T3 | Ta |

CLK |

= Onebuscycle —  ~

me — 1\

\
5,-5; Active Inactive ;’( Active

ADDISTATUS ) BHE, Ajg—Asp X S7-S3 ) ————~—

ADD/DATA ---(Am—ﬂn )—( D15 - Dg )—

ADq5-ADg

MRDC \ /
DTR _\ /

DEN




Write cycle in Maximum modes

| T1 | Tz | Ta | Ta |
CLK |
ALE / \
S,-8 - (inacive
2 — =0 Active >\ Inactive
—_ e e e S
ADD/STATUS X X BHE X S;—Sa

N

Vi

ADD/DATA :>—< A1s— Ag X DATA OUT D15 — Dg :}
AD1s — ADqg

A

AMWC or
AIOWC \ /

MWTC or

IOWC \ /

DT/R High

DEN \ /




